Emerging Fungal Infections in Hospitals ... and Control
Prof. Andreas Voss, Radboud University Medical Centre, Netherlands
A Webber Training Teleclass

Emerging fungal infections in hospitals

... and control

Andreas Voss MD, PhD

Consultant Medical Microbiology, CWZ
Professor of Infection Control Radboudumc

Nijmegen, The Netherlands

Webber

Trainine

6“) Hosted by Paul Webber

paul@webbertraining.com

C WZ e www.webbertraining.com December 2, 2021

Aspergillus

Dome Old Ongff

Hosted by
www.webbertraining.com

2

[iprevent]




Emerging Fungal Infections in Hospitals ... and Control
Prof. Andreas Voss, Radboud University Medical Centre, Netherlands
A Webber Training Teleclass

The olden (lethal) day gl

is sealed

Efficacy of Infection Control Measures during a
Nosocomial Outbreak of Disseminated
Aspergillosis Associated with Hospital
Construction

Steven M. Opal, Amold A. Asp, Preston B. Cannady Jr., Pari L. Morse,
Linda J. Burton and Phillip G. Hammer Il

The Journal of Infectious Diseases

Vol. 153, No. 3 (Mar., 1986), pp. 634-637
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Control measures during construction

© Floor to ceiling plastic or dry walls
<-Sealed edges
<~Reach “real” ceiling (confined space)

© Seal air handling system

© External entrance and exit for work site
© Exhaust vents

© Dispose refuse by shutes (wet cover)

. ® Audit & sampling

s

Dprevent] Steven Opal et al. J Infect Dis 1986;153:634
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Danger in the water?

WARNING

WILDLIFE IN WATER

DO NOT FEED THE WILDLIFE

USE CAUTION
NEAR WATER

© Nosocomial aspergillus continues to occur

despite air filtration = other sources for spores

© Found in water systems: Fusarium, Aspergillus,

and Exophiala

© Pseudallescheria boydii in near-drowning

[iprevent] CWZ:A.Y

Hosted by
www.webbertraining.com




Emerging Fungal Infections in Hospitals ... and Control
Prof. Andreas Voss, Radboud University Medical Centre, Netherlands
A Webber Training Teleclass

4 N\ N .
Side-effects of Isolation

Protective Isolation for Patients with Haematological
Malignancies: A Pilot Study Investigating Patients’
Distress and Use of Time

Boredom far

O. Annibali’, C. Pensieri?, V. Tomarchio®, V. Biagioli®, M. Pennacchini’®, A. Tenda less deadly

Tirindelli*

'Unit of Hematology, Stem Cell Transplantation, Transfusion Medicine and Cellular Therapy, Campus Bio-Medico Unive
Italy

?Institute of Philosophy of Scientific and Technological Activity, Campus Bio-Medico University of Rome, Rome, Italy
3Department of Biomedicine and Prevention, School of Nursing, University of Rome Tor Vergata, Rome, Italy
‘giematology Unit, Ospedale Sant'Eugenio Hospital, Roma, Italy
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Dangerous
Patients ?

Airway of a patient as source of Aspergillus fumigatus. Therefore,
patients colonized with Aspergillus spp. should be treated in airborne
infection isolation rooms. ‘@

Disclaimer: Ahead of print articles are not considered as final versions. Any changes will be reflected in the online version in theglo

Volume 24, Number 8 —August 2018

Patients — at risk for
Aspergillus - are usually in
protective isolation (positive
pressure) should that be

changed?!
Dispatch

Hospitalized Patient as Source of Aspergillus fumigatus, 2015

Baptiste Lemaire, Anne-Cécile Normand, Jean-Marie Forel, Nadim Cassir, Renaud Piarroux, and S
Author affiliations: Assistance Publique-Hopitaux de Marseille, Marseille, France (B. Lemaire, J-M. Forel, N. Ca ique-
Hépitaux de Paris, Paris, France (A.-C. Normand, R. Piarroux); Aix-Marseille Université, Marseille (J.-M. Forel, S. Ranque); Institut Hospitalo-Universitaire

Méditerranée Infection, Marseille (N. Cassir, S. Ranque); Sorbonne Université, Paris (R. Piarroux)
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Mycology & Infection Control

...still most IC stuff is about bacteria and antimicrobial resistance

12
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Where does C. auris come from?
i Y/ > oyl ¢

bioRxiv preprint first posted online Jun. 3, 2019; doi: http:/dx.doi.org/10.1101/657635. The copyright holder for this preprint (which
was not peer-reviewed) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity.
It is made available under a CC-BY-NC-ND 4.0 International license.

On the emergence of Candida auris: climate change, azoles, swamps and birds

Arturo Casadevall’, Dimitrios P. Kontoyiannis and Vincent Robert’

!Department of Molecular Microbiology and Immunology, Johns Hopkins Bloomberg School of Public
Health, Baltimore, MD, USA; *Division of Internal Medicine, The University of Texas MD Anderson Cancer
Center, Houston, TX, USA; *Westerdijk Fungal Biodiversity Institute, Utrecht, Netherlands.

Visual Art: © 2019 The University of Texas MD Anderson

Global warming is responsible for
raising the ambient climate
temperatures, which selects fungal
clades that can reproduce at avian and
mammalian basal temperatures.

Rural environment
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Candida auris previously existed as a A
plant saprophyte that gained :

thermotolerance and salinity tolerance
Visual Art: © 2019 The University of Texas MD Anderson Can

L

Human migration towards urban areas
eventually led C. auris into health care
_environments.

A A v ———

as a result of the effects of climate
change on the wetland ecosystem.
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C. auris rapid emergence since 2009

:@»PLoslmnocm 2017; 13(5):1006290

PEARLS

Candida auris: A rapidly emerging cause of
hospital-acquired multidrug-resistant fungal

infections globally

Egypt
Singapore
Iran

oot s s OO Spain Switzerland
Germany France i
Norway Australia
Pakistan Oman 2" altal YSia
) : ustria
S. Africa \/anezuelaColombia 8™ ot e riands
Wrongly identified Kenya Israel Panama Canada China
Korea Pakistan|Japan Korea India Kuwait |, US.A. EZI: Thailand
i | | | | | | Russia
.o LE3% 2008|2009 2011 013 2014 2015 2016 2017 2018 |
[iprevent]

Isolation

Countries

Japan, Korea, USA,
Austria, Iran,
Switserland, Canada

References

Satoh et al., 2009; Kim et al., 2009; Vallabhaneni et al., 2016; Choi
etal., 2017 etc.

BAL, Sputum, Pleural Fluid

India, UK, USA,
Spain

Chowdhary et al., 2014; Kathuria et al., 2015; Khillan et al., 2014;
Borman et al., 2016; Prakash et al., 2016, Tsay et al 2017 etc

Pericardial fluid

India

Khillan et al 2014

Peritoneal fluid, Bile fluid

Colombia, USA

Morales-Lopez et al., 2017, Tsay S et al 2017

Cerebrospinal fluid

UK, Colombia, Spain

Borman et al., 2016; Morales-Lopez et al., 2017 etc.

Arterial line, Pustule swab,
wound swab, femoral line,
excised tissue, jejunal
biopsy

UK, India, USA,
Spain

Borman et al., 2016; Schelenz et al., 2016, Chowdhary et al., 2014,
Kathuria et al., 2015; Lockhart et al., 2017, Tsay S et al 2017 etc.

Urine

India, Israel, USA,
Colombia, UK, Spain

Kathuria et al., 2015; Ben Ami et al., 2017; Vallabhaneni et al.,
2016; Lockhart et al., 2017; Morales-Lopez et al., 2017, Schelenz et
al 2016 etc.

High vaginal swab

India

Kumar et al., 2015

7/

Saris et al. Curr Opin Infect Dis. 2018 Aug;31(4):334-340.
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Clades of C. auris

Candida auris (B8441-1)  § $ 8 Antifungal
§) Pathogenic Candida auris (6684 - ) pon ;
¢ ﬂ:’;iﬂ%‘g resistant Candida auris (B11221 - TlI) 4 4 Resistance
§ Diploid 190} Candida auris (811220 -11) 4 § * Clade
100 Candida auris (B11243-1V) § 9 *
- Candida haemulonii [N}
100 Candida pseudohaemulonii § § *
100 * Candida duobushaemulonii § § # "&“"cg:,‘;,';ﬂ'a 'Zt,','?,'s':
Candida lusitaniae [ Y.} Delhi, India
Debaryomyces hansenii b Anzdtie ,Cheshia Sharme,
—0t Candida guilliermondii [ )
1 Candida albicans [
&‘EC&MH& dubliniensis [
Candida tropicalis + Multidrug-resistant endemic clonal strain of Candida
100 100 Lodderomyces elongisporus % auris in India
100 | | Candida orthopsilosis L % A. Chowdhary - V. Anil Kumar - C. Sharma -
100 Candida parapsilosis +o Ko 5 .S . g3 N
Candida krusei [ Y.
100 —— Candida glabrata oo
_ o L Saccharomyces cerevisiae S
17
[l preven l‘J José Fl Musoz'. LM-M.::MA Chow’, V'-t‘nﬁ N. Loparev”, Phalasy Juieng”. Rhys A. bioRxiv preprint first posted online Apr. 11, 2018; doi: hitp://dx.doi.org/10.1101/299917. The jht holder for this preprint (which was not
Farrer', Anastasia P. Litvintseva™, Christina A. Cuomo' peer-reviewed) is the author/funder. It is made available under a CC-BY 4.0 International license.
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Failure to diagnose (recognize) C. auris is major driver for spread

ategy for Containment of Emerging Resistance

INFET&NTROL CONT EENIN
™)
CDC supported state HAl programs Available through ARLN

Onsite assessment using -carbapenemase-producing
standardized tools organisms

Single case of emerging resistance

Candido auris

| Regular infection control I

assessments and point
prevalence surveys until
19 transmission stops

SOCIETY FOR

AW ~rcmican Journal of
YEY :c=hies . [ Clinical Microbiology™

February 2017 Volume 55 Issue 2

Can Multidrug-Resistant Candida auwuris
Be Reliably Identified in Clinical
Microbiocology Laboratories?

Masako Mizusawa,® Heather Miller,»-P Rachel Green,” Richard Lee,®”

Mariann Durante.© Rosalie Perkins.© Caroline Hewitt, < Patricia J. Simner, =%
Karen C. Carroll,=" Randall T. Hayden.9 Sean X. Zhang=>-2

VITEK 2 Compact API20C-AUX MicroScan (Beckman | AuxaColor 2 (BioRad)
(bioMérieux) (bioMérieux) Coulter)

C. haemulonii Rhodotorula glutinis C. famata

BD Phoenix (BD)

Saccharomyces C. haemulonii
cerevisiae
C. famata C. sake C. lusitaniae C. catenulata
C. lusitaniae C. famata C. guilliermondii
C. parapsilosis
Updated VITEK2 C. C. tropicalis
auris
20 C. albicans
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MALDI-TOF

Candida auris proteomic profiles
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Bruker Microflex MALDI-TOF and
Biotyper software BDAL database

[iprevent]

Outbreak at a UK hospital: 2015-2016

Antimicrobial Resistance
and Infection Control

RESEARCH Open Access

[e—

First hospital outbreak of the globally ®
emerging Candida auris in a European OOO
hospital

Silke Schelenz'”" @, Ferry Hagen’, Johanna L. Rhodes’, Alireza Abdolrasoull’, Anuradha Chowdhary®, Anne Hall',
ne Shackleton', Richard Trimlett®, Jacques F, Meis™, Darius Amstrong-lames '

Later large
outbreaks in
Spain

Fisher"

® Causing nosocomial outbreaks
©® Easily missed in diagnostics
® Is very virulent (BSI)

© Resistant to 3 basic classes of antifungals ;
© Decontamination problematic ; ?
22 /’A\ e
[iprevent] Schelenz et al Antimicrob Rest Infect Control 2016;5:35 - CWZZ*«-
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DEADLY GERMS, LOST CURES

How a Chicago Woman Fell Victim
to Candida Auris, a Drug-Resistant
Fungus

The mysterious infection has appeared at hospitals around the world but few
institutions or families have discussed their experience.

. Stephanie Spoor, center, with her husband, Gregory, left, during a bedside wedding
ceremony of her son, Zack, to his new wife, Carley (right), at Northwestern Memorial
Hospital in Chicago. Ms. Spoor died just a few days later.CreditSpoor family photo

;

lm\\v

_1__ = Candida auris

p——=—=— ;
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C. auris & Infection Control

© In essence, the infection control and prevention measures for
C. auris are similar to those taken for other HRMOQ'’s

<~ hand hygiene
<~ adequate use of personal protective equipment

<~ contact isolation in a single person isolation room (with ante-
room and if available with airlock control system)

<~ meticulous environmental cleaning

25

Dprevent] Saris et al. Curr Opin Infect Dis. 2018 Aug;31(4):334-340. cz=-

C. auris & Infection Control

© Schelenz et al. did not find colonization with C. auris of HCWs
(only transient carriage) whereas Biswal et al. found 3% (4/145)
to be colonized on their hands = HH helped

© All contact patients should be traced and placed into (cohort)
isolation until proven free off C. auris (screening).

© Flagging & transfer reports (communication)
© Axilla heavily colonized. Decolonization? (possibly povidone iodine)

© Environmental and (multiple-use) equipement get contaminated (up to 7
days) 2 best disinfection method is not yet conclusively known

26

Dprevent] Saris et al. Curr Opin Infect Dis. 2018 Aug;31(4):334-340. Wz
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een
Z santeon _
ziekenhuis

Environmental cleaning

& C. auris

een
Z santeon
ziekenhuis

TABLE 1 | Recommendations from major world health organizations for infection control of Candida auris.

Health Organization

Environmental disinfection

Decolonization procedure

Hand hygiene procedure

Centers for Disease Control
and Prevention

Public Health England

Eurcpean Centre for Disease
Prevention and Control

Centre for Opportunistic,
Tropical and Hospital Infections
(South Africa)

Pan American Health
OrganizationAWorld Health
Organization

28

Daily and terminal deaning with use of
an EPA-registered hospital-grade
disinfectant effective aganst C. difficie
spores,

Terminal cleaning with use of a
hypochlorite at 1000 ppm. Equipment
should be cleaned according to
manufacturer's instructions.

Terminal cleaning with disinfectants with
certified antifungal activity.

Regular and terminal cleaning with
chlorine-releasing agent at 1000 ppm.
Consider hydrogen peroxide vapor in
terminal cleaning, if feasible.

Daily and terminal deaning with soap
and water followed by 0.1% bleach.
Clean, disinfect, or sterilize equipment
and appliances as per the type of
material, after use by the patient.
Machine wash linens and clothes.

No recommendations.

No recommendations.

No recommendations.

Not recommended due to limited
evidence.

No recommendations.,

Use alcohd-based hand sanitizer or
hand washing with soap and water,
before and after donning gloves.

No recommendations.

Hand washing with soap and water,
espedally with soiling, followed use of
alcohol-based hand sanitizer.

No recommendations.

Hosted by
www.webbertraining.com
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een
C Z santeon
ziekenhuis

Not all desinfectants of
e same group have
same effect e.g

hydrogen peroxide

29

TABLE 2 | Surface disinfectants tested against C. auris.

C tested

Chiorine

Hydrogen peroxide

Hydrogen
peroxide+-siver
nitrate
Phenolics

Glutaraldehyde

Alcohols

Acetic acid
Peracetic acid

Peracetic
acid+hydrogen
peroxide+acetic
acid

Quaternary
ammonium
compounds

time in minutes)

0.39% (1), 0.65% (1), 0.825% (1), 1%
(10), 2% (10), 1000 ppm (3, 5, 180,
1800), 10000 ppm (3, 180, 1800)

8g/m? (7), 1.4% (1)

11% (60)

5% (7)

2% (20)

29.4% (0.5)

>5% (3)
2000 ppm (5, 10)

1200 ppm/<1% (3)

2% didecyldimethyl ammonium chloride
(60), alkyl dimethyl ammonium
chiorides (10), didecyldimethyl
ammonium chioride/dimethylbenzyl
ammonium chloride (10)

Effective

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

Level of
evidence

Moderate

Low

Low

Low

Low

Low
Low

Low

Low

Comments

Most extensively studied. Can cause
ocular irritation, or oropharyngeal,
esophageal, and gastric burns. Can
corrode metals at

concentrations > 500 ppm.

Not FDA-approved for use as high-level
disinfectant but can be used to
preclean before terminal sterilization.
Expensive and toxic. Should be used
for medical equipment cleaning.
Difficult to achieve prolonged contact
time due to rapid evaporation.
Flammable. May harden rubber and
certain plastic tubing after prolonged
and repeated use.

For medical equipment cleaning. Can
corrode certain metals.

Reference

Abdolrasouli et al., 2017;
etal, 2017;

Moore et al., 2017

Abdolrasouli et al., 2017;
Cadnum et al., 2017b
Biswal et al., 2017

Biswal et al., 2017

Biswal et al., 2017

Cadnum et al., 2017b

Cadnum et al., 2017b
Kean et al., 2018

Cadnum et al., 2017b

30
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Publisher: CDC; Journal: Emerging Infectious Diseases
Article Type: Research; Volume: 24; Issue: 10; Year: 2018; Article ID: 18-0649
EMBARGOED UNTIL NOON EASTERN TIME, WEDNESDAY, SEPTEMBER 12, 2018

Candida auris in Healthcare Facilities, New
York, USA, 2013-2017

Eleanor Adams, Monica Quinn, Sharon Tsay, Eugenie Poirot, Sudha Chaturvedi, Karen
Southwick, Jane Greenko, Rafael Fernandez, Alex Kallen, Snigdha Vallabhaneni, Valerie Haley,
Brad Hutton, Debra Blog, Emily Lutterloh, Howard Zucker; Candida auris Investigation

Workgroup'

51 clinical and 61 screening cases

een
Z santeon
ziekenhuis

Positive by PCK and Negative by
Positive by negative by culture,  culture and PCR,
Category, object or surface ___No.samples __culture, no. (%) _ no. (%) E no. (%)
Near-patient surfaces and objects in rooms
Bedside/over bed table 44 2(5) 2(5) 40 (91)
Bed rail 49 7(14) 5(10) 37 (76)
TV remote/call button 36 2(6) 2(6) 32 (89)
IV poles 21 5(24) 1(58) 15(71)
Bed 17 4(24) 0 13 (77)
Privacy curtain 6 2(33) 0 4(67)
Miscellaneous othert 5 0 1(20) 4 (80)
Total 178 22(12) 11.(6) 145 (82)
Other surfaces and objects in rooms
Door knob/handie o Positive by PCR and Negative by
Sink Positive by negative by culture, culture and PCR,
Window Category, object or surface No. samples culture, no. (%) no. (%) no. (%)
Floor Near-patient surfaces and objects in rooms
S\‘,‘I:;gffwnam Bedside/over bed table 44 2(5) 2(5) 40 (91)
Light switch Bed rail 49 7(14) 5(10) 37 (76)
Closet TV remote/call button 36 2(6) 2(6) 32 (89)
wall IV poles 21 5(24) 1(5) 15 (71)
Bathroom Bed 17 4 (24) 0 13 (77)
Countertop Privacy curtain 6 2(33) 0 4.(67)
Toilet Miscellaneous othert = o AL MO
Miscellaneous others Total
Total Other surfaces and objects in rool Positive by PCR and Negative by
Door knob/handle Positive by negative by culture, culture and PCR,
Sink Category, object or surface ____No.samples ___culture, no. (%) _ no. (%) . no. (%)
Window Equipment outside of room
Floor Clean supply cart 51 1(2) 0 50 (98)
C;J;"Jgf'e I Ventilator/respiratory equipment 45 1(2) 0 44 (98)
L.Im s';::h - Vital sign machine 21 3(14) 1(5) 17 (81)
Cﬁ:sel Normothermia system (e.g., Bair hugger) 20 1(5) 0 19 (95)
wall Computer workstation 20 0 0 20 (100)
Bathroom Thermometer 14 1) 17 12 (86)
Countertop PPElisolation cart/box 12 1(8) 1(8) 10 (83)
Toilet Liftscale 1 2(18) 0 9 (82)
Miscellaneous othert Glucometer 1" 0 0 11(100)
Total Housekeeping cart 9 0 1(11) 8(89)
32 = Dialysis equipment 74 1(14) 0 6 (86)
Suction canister 6 1(17) 0 5(83)
Ultrasonography equipment 4 0 0 4 (100)
Miscellaneous otherf] 29 1(3) 0 28 (97)
Total 260 13 (5) 4(2) 243 (94)
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Survival of C. auris and C. parapsilosis

2 * B c. auris
* I c. parapsitosis

Survives on surfaces 14 days . j
|
28

CFU Viable Cells (og, )

|
o 1 2 4 7 14
Time (days)

33

Dprevenf]l WelshR et al. J Cllin Microbiol 2017; 55 (10): 2996-3005

Environmental Cleaning
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C. auris High-tech Disinfection with HPV and UV

® Hardly anything to review Not all disinfectants of
. the same group have
® Hydrogen perOX|de same effect e.g.

hydrogen peroxide

<~Thought to be useful in outbreak control

<~Schelenz S, Hagen F, Rhodes JL, et al. First hospital outbreak of the globally emerging
Candida auris in a European hospital. Antimicrob Resist Infect Control, 2016 ; 5: 35-41.

© Public Health England (PHE) recommends products containing
hypochlorite at 1000 ppm for all cleaning, even if other products are
used, e.g., gaseous hydrogen peroxide or UV-C

© South African Centre for Opportunistic, Tropical and Hospital
Infections (COTHI) suggests addition of hydrogen peroxide vapor,
35 When feasible

fiprevent] cWz=

Hydrogen peroxide in Vapour

© Efficacy in the killing of C. auris evaluated by exposing C. auris (n
= 30) and four ATCC Candida species to dry gas vaporized H,0,
at 8g peroxide/m3 room space (Bioquell)

<>Abdolrasouli A. et al Mycoses 2017 60(11):758-763. doi: 10.1111/myc.12699.
©C. auris killed less effectively than C. albicans (96.6%-100% vs.
100%)

©O0ne Indian (UK outbreak unrelated) C. auris isolate grew
repeatedly in 2 out of triplicate wells exposed to H,0, vapour
which may indicate that some isolates may be more resilient to
this form of disinfection

[iprevent cWz=
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ORIGINAL ARTICLE WiLEY D

Killing of Candida auris by UV-C: Importance of exposure time
and distance

Theun de Groot' @ | Anuradha Chowdhary? @ | Jacques F. Meist®* @ | Andreas Voss*3*©®

UV-C exposure times and distance are the most critical parameters to kill C auris,

while strain variations of C auris also determine UV-C efficacy

[iprevent] CﬂZEa.

Killing of C. auris by UV-C

Il C alb-ref B C aurref C aur-Ven
1 C aurSpa C aur-Ind

6 -
o
o
B
=
® *
= I .
7
<.>s2 2
7
g 7
7
2 m 4m 2m
Oprevend Exposure time and distance =
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Where to screen?

e ——
E Journal of Hospital Infection m
Controlling a possible outbreak of Candida auris

infection: lessons learnt from multiple interventions
M. Biswal*, S.M, Rudramurthy , N. Jain*, A.S. Shamanth*, D, Sharma *, K. Jain *,
LN. Yaddanapudi”, A. Chakrabarti "

Colonization rate by Candida auris of different body sites 22N 2N
site oral Rectal [ axia \ [ croin \
Trauma ICU
No. of samples 89 83 158 168
Growth of C. auris 4 (4.4%) 15 (18%) 62 (39.2%) 34 (20.2%)
MICU
No. of samples 38 35 38 38
Growth of C. auris 6 (15.7%) 3 (8.5%) 10 (26.3%) 2 (5.2%)
Total 10/95 (10.5%) 18/118 (15.2%) 196 (36.7% /206 (17.4
ICU, intensive care unit; MICU, medical intensive care unit. \/ \/
39
[iprevent] Biswal M. J Hosp Infect. 2017 Dec;97(4):363-370. CWZE:.

Research Gaps

© Very limited evidence on effective surface disinfectants (except
chlorine) + necessary contact time

© Shedding amount unknown > Determine cleaning frequency

© Limited evidence in real-world settings

40@ No evidence on self disinfecting surfaces (innovation)
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Candida auris: Disinfectants and
Implications for Infection Control

Tsun S. N. Ku'2*, Carla J. Walraven® and Samuel A. Lee'?

! Section of infectious Disaase, New Mexico VA Heaith Care System, Albuquerque, NM, United States, ? Division of
Infectious Diseases, Department of Internal Medicine, University of New Mexico Health Science Center, Abuquerque, NM,
United States, * Collage of Pharmacy, University of New Maxico Heatth Science Center, Abuquerque, NM, United States

Skin antisepsis tested

TABLE 3 | Antisaptics tested aganst C. auris.

Disinfectant Concentrations tested (contact Effective Level of Comments Reference
time in minutes used) Evidence

Chiorhexidine <0.02% (1440), 0.5% (0.5), 2% (2), 4% Yes Good Most studied antiseptic. Limited Schelenz et al., 2016;

gluconate (3, 180, 1800) clinical evaluation. Abdolrasouli et al., 2017;
Moore et al., 2017;
Sharry et al., 2017

Chiorhexidine 2%/70% (2) Yes Low In vitro testing only. Moora et al., 2017

gluconate in

isopropyl alcohol

Povidone-iodine 10% (2, 3, 180, 1800) Yes Moderate In vitro testing only. Abdolrasouli et al., 2017;
Moocra et al., 2017,

Alcohol 70% Yes Low Limited clinical evaluation. Biswal et al., 2017

Very limited evidence on effectiveness skin disinfectants + necessary contact time
42
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Contents lists available at ScienceDirect

Antimicrobial

International Journal of Antimicrobial Agents sus

ELSEVIER journal homepage: www.elsevier.com e
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Control of Candida auris in healthcare institutions: Outcome of an International
Society for Antimicrobial Chemotherapy expert meeting

Nikki Kenters  *, Martin Kiernan °, Anuradha Chowdhary ¢, David W. Denning ¢, Javier Peméan ¢, Katja Saris ®
Silke Schelenz ¢, Ermira Tartari ", Andreas Widmer ', Jacques F. Meis *J, Andreas Voss * © %

* Department of Medical Microbiology and Infectious Diseases, Canisius Wilhelmina Hospital (CWZ), Nijmegen, the Netherlands
® Richard Wells Research Centre, University of West London, UK

€ Department of Medical Mycology, VP Chest Institute, University of Delhi, Delhi, India

4 Faculty of Biology, Medicine and Health, University of Manchester, Manchester Academic Health Science Centre, and National Aspergillosis Centre, Manchester University NHS
Foundation Trust, Manchester, UK

¢ Department of Clinical Microbiology, Hospital Universitari i Politécni La Fe, Valencia, Spain

! Reshape, Radboudumec, Nijmegen, the Netherlands

¢ Department of Microbiology, Royal Brompton Hospital, London, UK

" Faculty of Health Sciences, University of Malta, Msida, Malta

4871i|'ersir_r of Basel Hospitals & Clinics, Basel, Switzerland

) Centre of Expertise in Mycology Radboudumc/CWZ, Nijmegen, the Netherlands

£ Department of Medical Microbiology, Radboudumc, Nijmegen, the Netherlands

IPC measures for Candida auris

Single case Qutbreak
Minimum Single room and
standard Best practice cohort
Patient room
Room Single room Single Single room or
isolation room cohort
with ante
room, private,
en-suite
bathroom
Ventilation Neutral Negative Neutral
Toilet/ Commode Single-use Single-use commode
commode commode
Validated Single-use Single-use bedpan
machine bedpan
Washroom Dedicated Dry bath Dry bath/dedicated
washroom wash
Bedding Check pillow Check pillow Single-use pillows or
and mattresses and mattresses check pillows and
44 (when linen is (when linen is mattresses (when
removed) for removed) for linen is removed) for
Oprevend damage damage damage cWz=
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IPC measures for Candida auris

Single case Outbreak
Minimum Single room and
standard Best practice cohort

Personal protective equipment

Gown Cuffed long Cuffed long Cuffed long sleeves
sleeves (water sleeves (grade per patient in cohort
repellent) +apron 3)!
if needed

Gloves Yes Yes Gloves per patient in

cohort
Hand hygiene Alcohol based* Alcohol Alcohol based*
based*

Shoe covers Discouraged Discouraged Discouraged

Cleaning

Cleaning Single-use cloths  Disposable Single-use

material microfibre (microfibre) cloths
cloths
45 Cleaning Twice daily Twice daily Three times a day
frequency
[iprevent] cWz=
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