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ABSTRACT We report the first identification of a fluconazole-resistant Candida parapsilosis
(FR-Cp) strain in our hospital, which subsequently caused an outbreak involving 17 patients
(12 deaths) within a 26-bed French intensive care unit. Microsatellite genotyping confirmed
that all FR-Cp isolates belonged to the same clone. Given recent reports of rapid dissem-
ination of these emerging clones, routine testing of azole susceptibility for all Candida
parapsilosis isolates should be encouraged, at least in ICU patients.
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Fluconazole-resistant C. parapsilosis (FR-Cp) clones have been recently involved in long-
lasting nosocomial outbreaks in clinical wards, with high morbidity and mortality rates

(1, 2). FR-Cp is characterized by its ability to form tenacious biofilms on medical devices,
lower susceptibility to some chlorine-based disinfectants, and high potential for cross-transmis-
sion, which complicates prevention and control (1 to 3). Moreover, there seems to be a link
between the ability of the fungus to spread clonally and the presence of the Y132F alteration
conferring resistance to fluconazole (2).

In the 26-bed ICU of the 950-bed teaching Bichat hospital (Paris, France), only patients
at risk for invasive candidiasis (i.e., with prolonged mechanical ventilation, vascular devices,
recent surgical procedures, immune suppression, and/or treated by broad-spectrum antibiotics)
are routinely screened for Candida spp. colonization on swabs from mouth, axilla, groin, and
anus. Isolates are identified by matrix-assisted laser desorption ionization–time of flight (MALDI-
TOF) mass spectrometry. MICs of fluconazole, voriconazole, and amphotericin B are measured
only for Candida strains causing invasive infections, by the gradient concentration strip method
(Etest; bioMérieux). Isolates with MIC $8 mg/L for fluconazole, and $1 mg/L for voricona-
zole are considered resistant (4). Since there is no breakpoint for interpretation of MIC
of amphotericin B with the Etest technique, we use the epidemiological cutoff endpoint
(ECV), i.e., 2 mg/L (5).

On 21 May 2021, a FR-Cp strain was detected, for the first time in our hospital, on swabs
collected from mouth, axilla, groin, and anus of a first ICU patient. On May 24, a FR-Cp strain
was isolated from blood culture of a second patient on mechanical ventilation and extracor-
poreal membrane oxygenation (ECMO) for COVID-19 acute respiratory distress syndrome.
Following disclosure of the two cases, we changed our screening policy and initiated sys-
tematic FR-Cp screening of all patients admitted in the ICU, and collected 9 environmental
samples in the room of a FR-Cp patient in June 2021 (tap, sink, washbasin, syringe pump,
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ECMO module, trolley, 2 bedside tables, and power outlets). All patients with a FR-Cp strain
detected on either blood, urine, central venous catheter tip, or a superficial swab sample
(axilla, groin, anus, mouth) were considered cases.

As displayed in Fig. 1 and the supplemental table, between May 2021 and May 2022,
18 FR-Cp isolates were detected in 17 patients and in 1 environment sample (washbasin).
Based on definitions of the French expert consensus-based clinical practice guidelines
(6), 6 patients had confirmed invasive infections: 3 non-catheter-related candidemia, 2 cathe-
ter-related sepsis (local and systemic signs of infection, associated with positive catheter tip
culture and partial resolution of the clinical symptoms after catheter removal), and 1 orchi-
epididymitis with prostatic abscess. Overall, 12 patients died in the ICU.

Specific infection control measures were implemented in May 2021 (7): cases were
cohorted and placed on contact isolation and had daily chlorhexidine gluconate bathing.
Environment daily disinfection with paracetic acid-based solutions was initiated, and a terminal
cleaning of the ICU was performed in August and September 2021. In May 2022, 9 additional
environmental samples were collected, and all were negative.

All isolates were also resistant to voriconazole while keeping susceptibility to echinocandins
and amphotericin B. The A395T mutation that confers the Y132F amino acid substitution was
present in all FR-Cp strains. Microsatellite genotyping (8, 9) confirmed that all FR-Cp isolates
belonged to the same clone.

Candida sp. is known to spread within ICUs from health care workers’ hands or contami-
nated patient care equipment (10). Persistent dormant Y132F environmental reservoir was
also suspected to fuel clonal nosocomial outbreaks (11).

In our report, there was a larger gap between the first 13 cases detected in May–October
2021, and the 4 cases detected between November 2021 andMay 2022. During the first phase
of the outbreak, cross-transmission likely occurred between patients, exacerbated by concomi-
tant circulation of SARS-CoV-2 over the period. Breaks in infection prevention and control
measures related to workload (1, 2) and change in the case mix of patients (immunomodulatory

FIG 1 Chronogram of cases of fluconazole-resistant C. parapsilosis (FR-Cp) infections or colonizations over the
study period. Gray bars represent the dates of stay in the ICU. Vertical lines figure the date of detection of the FR-Cp:
black, superficial swab samples (axilla, groin, anus, mouth); red, blood, urine, central venous catheter tip. †, patients
who died during ICU stay.
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drugs, increase of length of stay, invasive procedures, i.e., ECMO, wider use of azoles for suspi-
cion of Aspergillus infections) may have contributed to the spread. However, the last four cases
were detected several weeks after, suggesting persistence of an unknown environmental reser-
voir even if only one environmental sample was positive. Thus, the role of an environmental res-
ervoir in dissemination remains unclear.

In 2020, 95 Candida screenings were performed in the ICU, and 19 resulted positive
for Candida parapsilosis. At that time, according to national guidelines, only isolate Candida
parapsilosis strains causing invasive infections were tested for susceptibility to azoles (and all
were susceptible to fluconazole). Therefore, we cannot definitely rule out if the FR-Cp strain
was already circulating in the hospital before disclosure of the first invasive infection in
May 2021.

In February 2022, isolates harboring the Y132F ERG11 gene substitution were reported
for the first time in patients admitted to a Spanish hospital, without prior azole exposure
(12). This observation suggests that the strain may become endemic in hospital settings.
Whether the strain also circulates in the community, which may constitute a reservoir for
introduction in health care settings, is still unknown. Our report illustrates that the spread
of FR-Cp isolates is possibly underestimated since antifungal susceptibility testing was not
routinely performed on isolates from colonized patients.

Besides Candida auris, FR-Cp is an emerging invasive multiresistant pathogen of
great concern in the ICU, because of high potential of dissemination of currently circulating
clones, and high mortality rate. Detection is challenging, and may contribute to its spread,
particularly in facilities with important workload like in the context of the COVID-19 pandemic.
To monitor trends of resistance and quickly identify clustered cases, routine testing of azole
susceptibility for all Candida parapsilosis isolates should be encouraged.
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