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Candida auris Biofilm on ECMO Cannulas

Gimeno Costa R*!, Gordon M?, Marin MP?, Pérez F', Madrid I*, Hevia L!, Talavera M?, Doiiate L3, Lopez

Vilella*, Peman J° and Ramirez P!
IDepartment of Critical Care, Hospital UniversitariiPolitécnic la Fe, Valencia, Spain

2Microscopy Unit,Hospital UniversitariiPolitécnic la Fe, Valencia, Spain

*Department of Cardiac Surgery, Hospital UniversitariiPolitécnic la Fe, Valencia, Spain

*Department of Cardiology, Hospital UniversitariiPolitécnic la Fe, Valencia, Spain

*Department of Microbiology, Hospital UniversitariiPolitécnic la Fe, Valencia, Spain

Corresponding author: Ricardo Gimeno Costa, Critical Care Department, Hospital UniversitariiPolitécnic la Fe,Avda Fernando Abril

Martorell 106, Valencia, Spain

ARTICLE INFO

ABSTRACT

Received: E2 October 10, 2020
Published: E2 October 20, 2020

Citation: Gimeno Costa R, Gordon M,
Marin MP, Pérez F, Madrid |, et al. Candida
auris Biofilm on ECMO Cannulas. Biomed
] Sci & Tech Res 31(2)-2020. BJSTR.

Introduction: Candida auris has become an important multidrug resistant pathogen
and there are several publications that show its ability to form biofilm in vitro. The
formation of biofilms on biomaterials constitutes a reservoir of microorganisms and
hinders the action of antibiotics.

Clinical Case: A 44-year-old man was admitted to the Intensive Care Unit with a
diagnosis of cardiogenic shock due to an acute myocardial infarction. Extracorporeal
Membrane Oxygenation (ECMO) was required. During the therapy, Candida auris was
isolated in microbiological cultures, including blood cultures and ECMO cannula cultures.

MS.ID.005078.

Methods: the ECMO cannulas removed were analysed by cryo-scanning electron

Abbreviations: ECMO: Extracorporeal microscopy.
Membrane Oxygenation; ELSO:
Extracorporeal Life Support Organization;
HAI: Healthcare-Associated Infections;
ICU: Intensive Care Unit; Cryo-SEM: Cryo-

Scanning Electron Microscopy

Results: In vivo description of Candida auris biofilm, formatted in the arterial cannula
of the veno arterial ECMO.

Conclusion: The in vivo biofilm become a hidden focus of Candida auris infection.

Keywords: Extracorporeal Membrane Oxygenation; Extracorporeal Lung Support;

ECMO; Candida auris; Biofilm

Introduction

TheuseofExtracorporealMembrane Oxygenation (ECMO)
has increased markedly. According to the Extracorporeal
Life Support Organization (ELSO) report, 15.875 treatments
were established worldwide in 2019. However, its use is not
without complications, the most frequent being bleeding
and healthcare-associated infections (HAI) [1]. Regarding
HAI, rates ranging between 14 and 57 infections per 1000
days of use of extracorporeal devices are described, mainly
catheter-related bacteremia and mechanical ventilation-
related pneumonia [2-5]. In neonates, most of the HAI are

caused by Coagulase-negative staphylococci, while the fungi
of the genus Candida (albicans, glabrata and tropicalis)
predominate in the pediatric and adult populations.
Recently, new emerging Candida species have been detected,
with Candida auris standing out for its virulence. Since it
was isolated in 2008 from a Japanese patient’s ear canal
[6], outbreaks have been reported worldwide. The first
outbreak in Spain was described in our hospital [7]. The
University Hospital La Fe in Valencia (Spain) is a third-level
center, leader in the development of ventricular assistance
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and transplants (heart, lung, liver and kidney). In this article
we describe the in vivo formation of biofilm by Candida auris
in high-flow cannulas in a patient with a venoarterial ECMO
device for cardiorespiratory support.

Clinical Case

A 44-year-old man with history of smoking was admitted
to the Intensive Care Unit (ICU) with diagnosis of cardiogenic
shock due to an acute myocardial infarction. Circulatory
assistance with venoarterial extracorporeal membrane
oxygenation was initiated. Cardiac function did not recover
despite ECMO assistance and central cannulation (arterial
cannula in cardiac apex) was performed 18 days later. Patient
had several nosocomial infections due to multidrug resistant
microorganisms and was colonized by Candida auris during
an outbreak in the ICU. He received several broad-spectrum
antibiotics and antifungal treatment with anidulafungin
and isavuconazole, without resolution of fever. Central and
peripheral cannulas of ECMO were changed and Candida
auris was isolated in microbiological cultures, including
blood cultures and ECMO cannulas cultures.

ECMO cannulas were also analysed by cryo-scanning
electron microscopy (cryo-SEM) with a JEOL JSM-5410
microscope (Jeol, Tokyo, Japan). Catheters were cut with the
aid of a scissor in small semicircular fragments. Then, they
were placed in the sample holder in a concave and convex
manner, to allow observation of the external and internal
catheter face, respectively. After that, samples were frozen by
immersion in slush nitrogen (-210°C) and loaded in a Cryo-
trans System CT 1500 C (Oxford Instruments, United King
town) to transfer them to cryo-SEM. Sublimation of surface
frost at -90°C for 25 min was performed and then samples
were gold coated under vacuum conditions (0,2kPa, 40mA)
for 90 seg. The observation conditions were 15kV at 15mm
wd (working distance). Abundant yeasts were found on their
surfaces (Figure 1). These findings show that Candida auris
can develop in vivo biofilm on biomedical surfaces with a
laminar and high blood flow and become a hidden focus of
infection. Treatment with isavuconazole was maintained for
30 days, blood cultures were repeatedly negative and patient
remained apyretic. He finally received a heart transplant and
was discharged from the ICU. Unfortunately, he developed
several complications during the next month, including
acute graft rejection and breakthrough candidemia, and
finally died.

Figure 1: Candida auris in vivo biofilm on central-ECMO
cannulas surfaces.

Discussion

Rates of HAI increase during ECMO treatment, specially
bloodstream infections. Up to 15% of the bloodstream
infections during ECMO treatment are caused by Candida
species [8,9]. One of the resistance mechanisms of
microorganisms is the formation of biofilms. It has been
described in devices such as orotracheal tubes for mechanical
ventilation, external cerebral ventricular bypass catheters
and central venous catheters [10-13]. ECMO catheters
can be contaminated in patients suffering a bloodstream
infection [8]. Microorganisms can adhere to the catheters
surface, proliferate, and form biofilms that subsequently
release bacteria into the circulation and cause rapid septic
deterioration [14]. In a recent study, Yeo H confirmed the
presence of biofilms on the surfaces of ECMO cannulas from
patients with acute cardiorespiratory failure. Carbapenem-
resistant Acinetobacter baumannii, methicillin-resistant
Staphylococcus aureus, Candida parapsilopsis and tropicalis

were involved [15].

The in vitro biofilm formation capacity by C auris and its
resistance to antifungals has sufficiently been demonstrated
[16,17]. In our study, we have shown that Candida aurisis also
capable of developing in vivo biofilm in high-flow cannulas,
in this case, in a central veno-arterial ECMO approach. In our
opinion, a candidemia due to Candida auris during ECMO
treatment would require replacement of the extracorporeal
device (including cannulas). In addition, adequate anti
fungal therapy should be established, given the virulence of
the fungus and its ability to generate antifungal resistance
through the development of biofilms.
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