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Abstract Saccharomyces cerevisiae has increas-
ingly been recognized as an opportunistic pathogen.
Sterile-site infections remain rare but are associated
with substantial morbidity and mortality, especially
in critically ill patients. This study aimed to char-
acterize the epidemiological, clinical, and micro-
biological characteristics of sterile-site S. cerevisiae
infections. We performed a retrospective analysis
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of all patients with S. cerevisiae isolated from ster-
ile body sites between January 2019 and December
2025. Demographic data, underlying conditions, pro-
biotic exposure, antifungal therapy, and outcomes
were collected, and antifungal susceptibility testing
was performed. Among 196 patients with S. cerevi-
siae isolates, 30 (15%) had sterile-site infections. The
mean age was 47.2 years, and 23% were paediatric
cases. Bloodstream infections were the most com-
mon source (n=7, 23%), followed by intra-abdom-
inal abscess aspirates and drained intra-abdominal
wounds (each n=35, 17%). Intensive care unit (ICU)
admission occurred in 33%, prior gastrointestinal sur-
gery in 63%, central venous catheter usage in all fatal
cases, and prior probiotic exposure in 30%. Overall,
30-day mortality was 27%. In multivariable analysis,
increasing age (adjusted OR 1.11 per year, 95% CI
1.02-1.37; p=0.008) and ICU admission (adjusted
OR 10.09, 95% CI 1.23-259.6; p=0.03) were inde-
pendent predictors of mortality. Fluconazole showed
variable activity, whereas amphotericin B and echi-
nocandins demonstrated low minimal inhibitory con-
centrations. Rare sterile-site S. cerevisiae infections
are associated with high mortality related to host fac-
tors such as age and critical illness, supporting cau-
tious probiotic use and first-line amphotericin B or
echinocandins.
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Introduction

Saccharomyces cerevisiae, commonly known as bak-
er’s or brewer’s yeast, is widely used in everyday life
and has long been used as a probiotic microorganism
in various healthcare settings [1, 2]. For decades, it
was considered a generally harmless commensal
yeast, capable of transient colonization of the skin,
oral cavity, and the respiratory and gastrointestinal
tracts of healthy individuals [3]. In recent decades,
however, S. cerevisiae has increasingly been recog-
nized as an opportunistic pathogen, with the poten-
tial to cause invasive infections, particularly among
immunocompromised and critically ill patients, most
commonly documented through isolation from nor-
mally sterile body sites [4, 5].

The mid-twentieth century introduction of S. cer-
evisiae var. ‘boulardii’ or simply S. ‘boulardii’—a
subtype of S. cerevisiae—as a therapeutic probiotic,
followed by its widespread use for the prevention and
treatment of antibiotic-associated diarrhoea, includ-
ing Clostridioides difficile infection, may have influ-
enced the epidemiology of S. cerevisiae infections
[6]. The European Confederation of Medical Mycol-
ogy’s (ECMM) global guideline on rare yeast infec-
tions highlights S. cerevisiae as an emerging fungal
pathogen, emphasizing the need for clinical vigilance
comparable to that applied to other uncommon yeasts,
such as Kodamaea, Saprochaete, and Magnusiomyces
species [7].

Predisposing factors for invasive S. cerevisiae
infection substantially overlap with those associated
with candidaemia, including intensive care unit (ICU)
admission, total parenteral nutrition, central venous
catheterization, gastrointestinal surgery, and neutro-
penia [4, 5]. Transmission appears to be multifacto-
rial, involving endogenous translocation from the
gastrointestinal tract as well as colonization of central
venous catheters [4, 5, 8-10]. In addition, environ-
mental sources or person-to-person transmission have
also been reported [11, 12]. Most published data con-
sist of single case reports or small case series; con-
sequently, the true incidence of invasive Saccharomy-
ces spp. infections documented from normally sterile
body sites in hospital settings remains poorly defined.
Available estimates suggest an incidence ranging
from 0.1 to 5% [4, 5, 11, 12].

Clinically, invasive disease most frequently mani-
fests as fungaemia, endocarditis, or peritonitis,
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although involvement of other organ systems has also
been described [4, 5]. Management typically includes
discontinuation of probiotic yeast therapy when appli-
cable, removal of indwelling intravascular devices,
and initiation of systemic antifungal treatment [13].
Current treatment recommendations are based on
limited evidence, partly because standardized clinical
breakpoints and epidemiological cut-off values are
not well established. However, ECMM/International
Society for Human and Animal Mycology (ISHAM)/
American Society for Microbiology (ASM) guide-
lines recommend amphotericin B as first-line therapy
and echinocandins as an alternative for severe inva-
sive S. cerevisiae infections. [7, 14, 15].

To date, only a limited number of studies have
systematically examined invasive S. cerevisiae infec-
tions, leaving important epidemiological and clini-
cal aspects insufficiently characterized. Against this
background, the present study aims to address this
knowledge gap by providing the first comprehensive
assessment of S. cerevisiae infections documented
from normally sterile sites at our university tertiary-
care centre. By delineating their epidemiological pat-
terns and clinical features, this work offers essential
evidence to support a more complete understanding
of this underrecognized pathogen.

Materials and Methods
Patients and Definitions

This study was conducted at the Clinical Centre of
the University of Debrecen (Great Forest Campus),
a tertiary-care institution with more than 1,700 beds,
in Hungary. All patients with at least one episode of
S. cerevisiae isolation from normally sterile body
sites between January 2019 and December 2025 were
assessed (n=230), and all identified cases fulfilled
the predefined criteria for sterile-site infection and
were therefore included in the final analysis. Sterile
specimens were defined as samples obtained from
body sites that are normally free of microorganisms,
including blood, cerebrospinal fluid, pleural, pericar-
dial, peritoneal, synovial and amniotic fluids. In addi-
tion, bile, bone marrow, vitreous or aqueous humour,
abscess aspirates, intraoperatively obtained deep
tissue or organ specimens (e.g. liver, kidney, lymph
nodes), bone samples, and surgically removed heart
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valves or vascular grafts were considered sterile.
For specimens originating from deep wounds, burn
wounds, abscesses or intra-abdominal compartments,
only intraoperatively collected specimens or mate-
rial obtained by percutaneous drainage under sterile
conditions were involved. Classification as sterile-site
infection required compatible clinical findings (e.g.
peritonitis, abscess formation, sepsis) in addition to
microbiological isolation. Radiological imaging and
histological examination were not uniformly avail-
able in all cases and therefore were not required as
mandatory inclusion criteria. In patients with multi-
ple episodes of invasive S. cerevisiae infection, only
the first episode was included in the detailed analy-
sis. Data on patient demographics, underlying medi-
cal conditions, and details of antimicrobial therapy
were retrieved retrospectively from medical records.
Severe neutropenia was defined as an absolute neu-
trophil count <500 cells/uL at the time of isolation of
S. cerevisiae. Length of hospital stay was calculated
from hospital admission to discharge or death. Gas-
trointestinal tract surgery referred to any abdominal
surgical intervention involving opening of the gastro-
intestinal lumen within 30 days prior to isolation of S.
cerevisiae. Clinical outcomes were assessed from the
first S. cerevisiae positive episode until 30 days there-
after or death.

Saccharomyces cerevisiae Identification and
Susceptibility Testing

S. cerevisiae isolates were identified using matrix-
assisted laser desorption ionisation/time-of-flight
(MALDI/TOF) analysis as described previously
[16, 17]. Briefly, identification was performed
using a Bruker Biotyper Microflex LT instrument
(Bruker Corporation, Billerica, MA, USA) follow-
ing standard formic acid extraction and o-cyano-4-
hydroxycinnamic acid treatment. Log(score) val-
ues > 2.0 were considered acceptable for species-level
identification. After the identification, all isolates
were stored in liquid bouillon with 15% glycerine
at—20 °C until they were tested. All stored S. cer-
evisiae isolates were enriched in liquid Sabouraud
dextrose agar (SDA) and plated on SDA for anti-
fungal-susceptibility testing. The susceptibility of
different isolates to fluconazole, amphotericin B,
anidulafungin, caspofungin, and micafungin (all anti-
fungals were from Merck, Budapest, Hungary) was

determined using the broth microdilution method in
RPMI-1640 (with L-glutamine and without bicar-
bonate, pH 7.0 with [3-(N- morpholino) propane-
sulfonic acid] buffer; Merck, Budapest, Hungary),
using the Clinical and Laboratory Standards Institute
(CLSI) standard M27-A3 guideline [18]. The work-
ing concentrations of the antifungals tested were
0.064-32 pg/mL, 0.015-8 pg/mL, and 0.004-2 pg/
mL for fluconazole, amphotericin B, and the three
echinocandins, respectively. As CLSI clinical break-
points are not currently available for all antifungal
agents, the CLSI M57/Sed4 document was used to
interpret the minimum inhibitory concentrations
(MICs), and isolates were categorized as wild type
or non-wild type based on the corresponding ECVs
[19]. When a MIC value exceeded the highest con-
centration tested (off-scale), one dilution above the
upper limit was assigned for analytical purposes, as
commonly applied in MIC distribution studies. All
isolates were tested in three independent experiments,
and the median MIC values were used for subsequent
analyses to ensure reproducibility. Quality control
was performed in each experiment using Candida
parapsilosis ATCC 22019 and C. krusei ATCC 6258.
MICs were visually determined after 24 h of incuba-
tion at 35 °C, following CLSI recommendations [18].
For fluconazole and the tested echinocandins, the par-
tial-inhibition endpoint (>50% reduction in growth
compared with the positive control) was applied, in
accordance with CLSI guidelines. For amphotericin
B, the complete inhibition criterion (100% growth
reduction relative to the positive control) was used, as
recommended for polyene antifungals.

Statistical Analysis

All statistical analyses were performed using R (ver-
sion 4.3.0). Continuous variables were summarised as
medians with interquartile ranges, while categorical
variables were expressed as counts and percentages.
Variables originally recorded as binary integers (0/1)
were recorded as categorical factors labeled as “No”
and “Yes”. Clinical outcome was dichotomised as
favourable (0) or death (1). Associations between cat-
egorical variables were assessed using Fisher’s exact
test, given the small sample size and the presence
of sparse cell counts. Differences in length of hos-
pital stay between two groups were evaluated using
the Wilcoxon rank—sum test, whereas comparisons
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across multiple infection sites were performed using
the Kruskal-Wallis test. To identify independent
predictors of mortality, a Firth penalised logistic
regression model was fitted using the logistfpackage,
which provides bias-reduced estimates suitable for
rare events and small sample sizes. To minimise the
risk of overfitting, the multivariable model included
three clinically relevant covariates: age (continuous),
ICU stay (yes/no), and bloodstream infection (yes/
no). Odds ratios (ORs) with 95% confidence intervals
(CIs) were derived by exponentiating the penalised
regression coefficients and the corresponding profile
penalised likelihood bounds. All statistical tests were
two-sided, and p-values <0.05 were considered statis-
tically significant.

Results

Between January 1, 2019 and December 31, 2025,
S. cerevisiae was identified from samples of 196 dif-
ferent patients, of which 30 cases (15%) represented
isolates obtained from sterile body sites. A total of
30 patients with sterile-site S. cerevisiae infections
were analyzed. The cohort consisted of 16 females
and 14 males, with a mean age of 47.2 years (range:
0-84 years). Notably, seven patients (23%) were
under 18 years of age and categorized as pediatric
cases. Bloodstream infections were the most com-
mon source (n=7, 23%), followed by intra-abdom-
inal abscess aspirates and drained intra-abdominal
wounds (each n=5, 17%), and intra-operative colon
wound samples (n=4, 13%). Drained pleural fluid
and drained wound exudate accounted for two sam-
ples each (7%), while all other sources (burn wound,
lung abscess aspirate, drained peritoneal fluid, retro-
peritoneal abscess aspirate, drained colon abscess)
were rare (each n=1, 3%). Concomitant bacterial
pathogens were identified in 21/30 cases (70%), as
detailed in Table 1, most commonly Acinetobac-
ter spp., Klebsiella pneumoniae, Enterococcus spp.,
and Pseudomonas aeruginosa. However, in 9 cases
(30%), S. cerevisiae was the sole pathogen. Peritonitis
was the most common underlying condition, affect-
ing 23% of patients (n=7), and solid tumors were
found in an equal proportion of cases (23%, n=7).
Prior gastrointestinal surgery was documented in
63% of patients (n=19). Hospitalization was often
prolonged, with a median length of stay of 23.5 days
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(IQR: 8.25-50.75 days). In addition, ten patients
(33%) required admission to the ICU, and nine
patients (30%) had a history of S. ‘boulardii’ probi-
otic exposure (Table 1).

Antifungal therapy was administered to 19
patients, with fluconazole (n=12, 63%) and anidu-
lafungin (n=7, 37%) being the most frequently
prescribed agents. In contrast, no antifungal treat-
ment was documented in 11 of the 30 cases (37%).
Overall, 22 patients (73%) achieved a favourable
outcome, whereas mortality occurred in eight cases,
corresponding to an all-cause mortality rate of 27%.
Mortality analyses revealed several relevant asso-
ciations. ICU admission was strongly associated
with death (Table 1). Patients requiring critical care
had a significantly higher risk of mortality compared
with non-ICU patients (Fisher’s exact test p=0.007;
OR=11.98, 95% CI 1.49-165). The presence of a
central venous catheter also correlated significantly
with mortality (p=0.002). No significant differences
in mortality were detected with respect to severe neu-
tropenia (p=1.00), polymicrobial versus monomi-
crobial infection (p=1.00), S. ‘boulardii’ probiotic
exposure (p=0.676), or the presence of bloodstream
infection (p=1.00). Length of hospital stay did not
differ significantly between survivors and non-survi-
vors (Wilcoxon test p=0.742). Similarly, length of
hospital stay did not differ considerably according
to ICU admission status (p=0.552) or across differ-
ent sites of isolation (Kruskal-Wallis p=0.148), sug-
gesting that neither anatomical source of infection
nor critical care requirement substantially influenced
duration of hospitalisation within this small cohort.

To evaluate independent predictors of mortality,
a Firth penalised logistic regression model was fit-
ted using age, ICU stay, and bloodstream infection
as covariates. Increasing patient age was indepen-
dently associated with higher odds of death (adjusted
OR=1.11,95% CI 1.02-1.37, p=0.008). ICU admis-
sion remained a significant predictor after adjustment
(adjusted OR=10.09, 95% CI 1.23-259.6, p=0.03),
underscoring the role of critical illness severity in
outcomes of sterile-site Saccharomyces spp. infec-
tions. In contrast, bloodstream infection was not inde-
pendently associated with mortality in the adjusted
model (adjusted OR=0.27, 95% CI 0.0079-2.56,
p=0.273). Finally, although patients exposed to S.
‘boulardii’ exhibited a numerically higher rate of
bloodstream infection (44% vs. 14%), this difference
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did not reach statistical significance (Fisher’s exact
test p=0.153; OR=4.8, 95% CI 0.91-22.84).

Based on the available ECVs, all isolates were
classified as wild type for micafungin, anidulafungin,
and caspofungin (Table 2). In contrast, two isolates
were categorized as non-wild type for fluconazole,
one of which also exhibited a non-wild type pheno-
type for amphotericin B. The detailed antifungal sus-
ceptibility profile revealed considerable variability.
Fluconazole showed a median MIC of 8 ug/mL, with
a wide distribution from 0.125 to 128 pug/mL, indicat-
ing frequent reduced susceptibility (Table 2). Ampho-
tericin B demonstrated lower MIC values with a
median of 0.25 pg/mL (range 0.016—4 pg/mL). Echi-
nocandins retained the greatest potency, with anidu-
lafungin showing a median MIC of 0.008 pg/mL
(range 0.008-0.016 pg/mL), caspofungin 0.125 pg/
mL (range 0.064-0.25 ug/mL), and micafungin
0.064 pg/mL (range 0.008-0.25 pg/mL) (Table 2).
These findings highlight that although echinocan-
dins and amphotericin B generally maintained strong
activity against clinical isolates of S. cerevisiae,
decreased fluconazole efficacy was frequent and may
have contributed to the variable clinical outcomes
observed.

Discussion

Although sterile-site infections caused by S. cerevi-
siae remain rare, published data over the past two
decades indicate an increasing recognition of such
cases, particularly in association with probiotic use
[5, 20-24]. Sterile-site disease caused by S. cerevi-
siae is thought to occur via two main routes, namely
translocation from the gastrointestinal lumen or
breaches in the skin barrier, primarily in the con-
text of intravascular devices [5]. During the seven-
year study period, a total of 196 clinical cases with

isolation of S. cerevisiae were identified at our insti-
tution. Of these, 30 cases (15%) fulfilled the prede-
fined criteria for sterile-site infection. Although the
number of cases presented may appear high com-
pared with earlier case series, our institution is a
large tertiary-care centre with extensive surgical and
intensive care activity, and we included sterile-site
infections from multiple normally sterile anatomi-
cal sites rather than bloodstream infections alone.
Importantly, the reported 15% reflects the propor-
tion of sterile-site cases among all patients with S.
cerevisiae isolation at our clinical centre and should
not be interpreted as a population-based incidence.
This proportion is consistent with previously pub-
lished reports and further supports the recognition
of S. cerevisiae as an emerging opportunistic fungal
pathogen. Our findings are in line with recommen-
dations issued by the ECMM, in collaboration with
the ISHAM and the ASM, which emphasize the
clinical relevance of invasive infections caused by
this microorganism [7, 8].

The demographic and clinical characteristics of our
population are largely consistent with those reported
in previously published epidemiological studies [4,
5, 8, 12, 26, 28]. The study cohort predominantly
consisted of middle-aged adults, with a substantial
proportion of paediatric patients, and was character-
ized by high rates of gastrointestinal surgical inter-
ventions, ICU admission, and central venous catheter
use. The gastrointestinal tract is considered a major
reservoir from which S. cerevisiae can translocate
due to mucosal barrier disruption, abdominal surgical
intervention, or dysbiosis [5]. This pathophysiologi-
cal mechanism is supported by both experimental and
clinical evidence, including epidemiological studies
demonstrating genetic identity between endogenous
gastrointestinal strains and bloodstream isolates [4].
In our study, the high proportion of patients with
prior gastrointestinal surgery further supports the

Table 2 Distribution

e R Antifungals MIC! range (ug/mL) Median MIC ~ MICy, (ug/mL) MICy, (ug/mL)

of minimal inhibitory (ug/mL)

concentrations (MICs) of

antifungal agents against Fluconazole 0.125-128 8 4 32

clinical Saccharomyces Amphotericin B 0.016-4 025 0.25 0.5

cerevisiae isolates (n=30)
Anidulafungin 0.008-0.016 0.008 0.008 0.016
Caspofungin 0.064-0.25 0.125 0.125 0.25

1 . .. P

MIC: Minimal Inhibitory Micafungin 0.008-0.25 0.064 0.064 0.064

Concentration
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strong association between abdominal interventions
and sterile-site S. cerevisiae infections.

A substantial proportion of the available literature
on invasive Saccharomyces spp. infections focuses on
fungemia; and these data constitute the primary ref-
erence framework [8, 12, 13, 20, 25-27]. In a com-
prehensive review, Muifioz et al. reported that 60% of
patients with Saccharomyces spp. fungaemia were
admitted to the ICU, and the majority received total
parenteral nutrition [26]. In our examined population,
ICU admission accounted for 33% of all sterile-site
cases; however, when fungaemic episodes were ana-
lyzed separately, ICU involvement was observed in
71% of cases. Similarly, total parenteral nutrition was
administered in 50% of our patients.

A recent systematic review analysing 108 cases
of Saccharomyces spp. bloodstream infection
reported that 68% occurred in patients who had
received S. cerevisiae var. ‘boulardii’ probiotic
therapy [8]. The most frequently identified risk
factors included ICU admission (32%), total par-
enteral nutrition (30%), gastrointestinal symptoms
(21%), and diabetes mellitus (13%). Prior use of the
S. ‘boulardii’ probiotic shows a strong association
with the development of fungemia. In a case—con-
trol study, patients with S. cerevisiae fungaemia
had a markedly increased odds of prior probiotic
use (OR 14, 95% CI 4-44) compared with patients
with bacteraemia or candidaemia [21]. This Finnish
nationwide 10-year survey showed 46 cases of Sac-
charomyces spp. fungemia, of which 43% occurred
in patients receiving probiotics [21]. Poncelet et al.
described ten cases of S. cerevisiae fungaemia, the
majority of which were associated with probiotic
formulations containing S. cerevisiae var. ‘boular-
dii’ [20]. Similarly, Roy et al. reported seven cases
from two tertiary-care hospitals, with molecular
confirmation of clonal identity between blood iso-
lates and the administered probiotic strains [12].
A large retrospective analysis from the United
States identified fungemia in 18 probiotic recipi-
ents, and a further systematic review confirmed
probiotic exposure in 68% of reported cases world-
wide [27]. In patients without prior probiotic use,
immunosuppression, gastrointestinal surgery, and
intravenous drug usage were the most frequently
identified predisposing factors [27]. In our study,
patients exposed to probiotics exhibited a numeri-
cally higher rate of bloodstream infection compared

with non-exposed patients (44% vs. 14%); however,
this difference did not reach statistical significance,
most likely due to the limited sample size and con-
sequently low statistical power. It is noteworthy that
literature reviews have shown 40-87% of Saccha-
romyces spp. fungaemia cases are associated with
prior probiotic administration. Importantly, invasive
S. cerevisiae infection may also occur in transplant
recipients in the absence of documented probiotic
ingestion, most commonly through disruption of the
gastrointestinal tract barrier or via vascular cathe-
ters [4, 28].

Clinical outcomes in sterile-site Saccharomy-
ces spp. infections appear to be driven predomi-
nantly by host-related factors rather than pathogen-
intrinsic characteristics. Poncelet et al. reported that
among the patients, 80% required total parenteral or
enteral nutrition, 70% had a central venous catheter,
and 30% were in an ICU [20]. Similar conclusions
were drawn by Enache-Angoulvant and Hennequin
in their comprehensive review [5]. Among 84 cases
with available outcome data, only 69% achieved a
favourable recovery, indicating that approximately
one-third of patients either died or failed to improve.
Notably, mortality rates did not differ significantly
between immunocompromised and immunocompe-
tent patients, suggesting that adverse outcomes are
more strongly associated with cumulative critical ill-
ness factors — such as the presence of central venous
catheters, severe gastrointestinal disease, or ICU
admission — than with immune status alone [5]. Con-
sistent with these observations, the all-cause 30-day
mortality rate in our cohort was 27%. Multivariable
analysis identified increasing age and ICU admission
as independent predictors of mortality. The overall
model fit was statistically significant (likelihood ratio
test p=0.002), suggesting that the selected predictors
explained part of the variability in clinical outcomes
despite the small sample size. Furthermore, the strong
association between central venous catheter presence
and fatal outcome in our cohort—where all fatal cases
occurred in catheterized patients—supports existing
evidence implicating catheter usage as a major patho-
genic and prognostic determinant in sterile-site Sac-
charomyces spp. disease. This is further corroborated
by reports documenting a measurable incidence of
probiotic-associated S. ‘boulardii’ bloodstream infec-
tion of 0.26 cases per 1,000 central-line days [27].
Collectively, these findings underscore the central
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role of intravascular devices in both the emergence
and outcome of invasive Saccharomyces spp. disease
[20].

In vitro antifungal susceptibility testing at our
institution revealed substantial variability in flucona-
zole MICs, ranging from 0.125 to 128 pg/mL, with
a median MIC of 8 pg/mL, indicating reduced or
heterogeneous susceptibility. This pattern is consist-
ent with prior studies describing elevated azole MICs
and variable susceptibility profiles among S. cerevi-
siae isolates [14, 29-31]. In vitro susceptibility test-
ing showed low MIC values for amphotericin B and
echinocandins, whereas fluconazole MICs were more
variable consistent with observations from global
surveillance studies and current guideline recommen-
dations. Current ECMM guidance supports ampho-
tericin B as first-line therapy and echinocandins as
a first-line alternative for severe invasive Saccharo-
myces spp. infections, reflecting the variable activ-
ity of azoles and the absence of standardized clinical
breakpoints. [7, 14, 32]. Nearly one-third of patients
in our cohort did not receive antifungal therapy, most
commonly due to clinical improvement following
source control alone. When administered, treatment
consisted primarily of fluconazole or anidulafungin.
Antifungal selection in this retrospective cohort
reflected real clinical decision-making and may have
been influenced by concerns regarding amphotericin
B toxicity, patient comorbidities, renal impairment,
and perceived response to source control, rather
than strict adherence to guideline-preferred therapy.
Although successful outcomes have been reported
with various antifungal agents, effective management
is generally attributed to a multifaceted approach
combining antifungal therapy, removal of intravascu-
lar devices, and discontinuation of probiotic adminis-
tration. Our findings further support this strategy, par-
ticularly in critically ill patients. Overall, our data are
in line with current ECMM recommendations by con-
firming the predominance of gastrointestinal surgery
and central venous catheter use as major risk factors
and the favourable in vitro activity of echinocandins
and amphotericin B against S. cerevisiae isolates [7,
8].

Despite addressing an important knowledge gap,
this study has several limitations. It is a retrospec-
tive, single-centre study, which restricts causal
inference and generalisability. The small number of
sterile-site S. cerevisiae cases reflects the rarity of
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the condition and limited statistical power, despite
the use of bias-reduced regression methods. More-
over, microbiological data were derived from rou-
tine clinical diagnostics, and systematic molecular
typing was not available for all isolates; therefore,
definitive strain-level linkage between probiotic
formulations and clinical isolates could not be per-
formed routinely. It is noteworthy that cases were
classified based on isolation from specimens con-
sidered sterile sites; however, direct microscopy or
histopathological confirmation was not available for
all non-blood samples. Consequently, especially in
deep wound or intra-abdominal specimens obtained
after gastrointestinal surgery with concomitant bac-
terial species, some episodes may have represented
colonisation rather than true infection, potentially
leading to an overestimation of clinically signifi-
cant cases. Further well-designed cohort studies are
therefore needed to clarify the real etiological role
of S. cerevisiae in these clinical settings.

In conclusion, this study expands the currently
limited institutional data on sterile-site Saccha-
romyces spp. infections by providing a multi-year
evaluation of epidemiological, clinical, and micro-
biological characteristics in a large Central Euro-
pean tertiary-care hospital. Our findings indicate
that the epidemiological burden of such infections
among hospital isolates is non-negligible. Future
research should therefore focus on establishing
clinical breakpoints, refining therapeutic recom-
mendations, and developing risk stratification tools
to better identify patients at risk of serious disease,
particularly in the context of probiotic exposure.
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