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Objectives
∗ What do we know about C auris?
∗ How to prevent transmission of C auris in hospital ?

Importance of C auris
Multidrug resistant

∗ In US, about 90% of C. auris isolates have been
resistant to fluconazole, about 30% have been
resistant to amphotericin B, and less than 5%
have been resistant to echinocandins

Difficult to identified

∗ Speciation not routinely performed for nonsterile specimens e.g. urine
∗ Often misidentifed as other Candida e.g.
Candida haemulonii, Candida famata, Candida
lusitania etc.
∗ Matrix-assisted laser desorption/ionization
time-of-flight (MALDI-TOF) with updated data
base can correctly differentiate C. auris from
other Candida species

Importance of C auris
Cause prolonged outbreak in healthcare setting
Country

Units

No of cases

Duration of
outbreak

Mortality
rate

Venezuela

NNU / NICU

18 BSI

15 months
(Mar 12-Jul 13)

27.8%

UK (London)

CT ICU

50
(44% infection)

16 months
(Apr 15 – Jul 16)

0%

UK (Oxford)

Neuro ICU

70
(10% infection)

32 months
(Feb 15 – Aug 17)

20%

Spain

Surgical ICU

140
(41 BSI)

10 months
(Apr 16 – Jan 17)

40%
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Multidrug resistant

Resistance to azoles (90%), amphoterin B (30%) Echinocandin (5%)
GM Snyder & BS Wright The Epidemiology and Prevention of Candida auris Curr Infect Dis 2019;21:19

Mortality
∗ An Indian study reported case-fatality rates for C. auris bloodstream
infections of 33% for all patients and 57% for the subgroup of patients
admitted to intensive care unit, but these rates might be attributable
to the severity of underlying diseases in these patients
∗ In the UK outbreak in RBH, no fatalities could be directly attributed
to C. auris infection
∗ In the Neuroscience ICU outbreak in Oxford, 90-day mortality was
20% (13 of 64) in case and 20% (44 of 221) in control respectively (P =
1.00)
∗ In a recent in vitro study, the pathogenicity of the most virulent C
auris strains was comparable to that of C. albicans
Chowdhary, A., et al., New clonal strain of Candida auris, Delhi, India. Emerg Infect Dis, 2013. 19(10): p. 1670-3
Schelenz et al. First hospital outbreak of the globally emerging Candida auris in a European hospital.
Antimicrobial Resistance and Infection Control (2016) 5:35
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2018;379:1322-31

Risk factors for infection

∗ C. auris BSI mainly affected patients with severe underlying diseases
and immunosuppression e.g. diabetes mellitus, chronic kidney
disease, HIV, solid tumours and haematological malignancies
∗ Neonates have also been affected
∗ Devices associated -- central venous and urinary catheters, surgery
and admission to intensive care units
∗ Treatment with systemic antifungals prior to C. auris infection has
also been reported for a proportion of patients – highlight the
importance of antifungal stewardship
∗ Transmission from donor in a lung transplant recipient reported
Anna Jeffery-Smith et al. Candida auris: a Review of the Literature. Clin Microb Rev 2018; 31(1): e00029-17
Azar MM et al Donor-derived transmission of Candida auris during lung transplantation. Clin Infect Dis 2017;65:1040 –1042
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Risk factors

Eleanor Adams et al. Candida auris in Healthcare Facilities, New York, USA, 2013–2017
Emerg Infect Dis 2018; 24:1816 DOI: https://doi.org/10.3201/eid2410.180649

Co-carriage with CPE
∗ 3/5 case in Oman were co-colonized with carbapenemresistant KPNE and one with SMAL
∗ All (3/3) cases in Singapore series were co-colonized with
CPE(NDM-1 and OXA-232)
∗ Given the substantial overlap in factors associated with C.
auris carriage and CPE, facilities should screening of C auris
when patients have colonization with carbapenemaseproducing Gram-negative bacteria (CDC 2019)
Al-Siyabi T et al. First report of Candida auris in Oman: clinical and microbiological description of five candidemia
cases. J Inf Secur 2017;75(4):373–6. https://doi.org/10.1016/j.jinf.2017.05.016
Tan YE, Tan AL. Arrival of Candida auris fungus in Singapore: report of the first 3 cases. Ann Acad Med Singap.
2018;47(7):260–2.

Colonization
∗ Contact with patients known to harbor C. auris or their
environment is known risk factor

∗ Contact time as little as 4 h
∗ Invasive infections acquired within 48 h of admission to ICU

∗ C. auris has been detected at multiple body sites, including nares,
groin, axilla, rectum and urine
∗ The median duration of carriage was 61 - 82 days in an UK
outbreak
∗ Prolonged carriage for 3 months or more in spite of initial
negative screens and echinocandin treatment
∗ need for multiple screens with ongoing patient isolation after
treatment and upon readmission to health care facilities
Anna Jeffery-Smith et al. Candida auris: a Review of the Literature. Clin Microb Rev 2018; 31(1): e00029-17
David W. Eyre et al. A Candida auris Outbreak and Its Control in an Intensive Care Setting N Engl J Med
2018;379:1322-31. DOI: 10.1056/NEJMoa1714373

Long term colonization was common

Eleanor Adams et al. Candida auris in Healthcare Facilities, New York, USA, 2013–2017
Emerg Infect Dis 2018; 24:1816 DOI: https://doi.org/10.3201/eid2410.180649

Site of colonization
∗ no studies on sampling sites exist for C. auris to determine those
with highest yield
∗ early cases were sampled from multiple body sites (including
nares, ears, oropharynx, axilla, groin, and rectum)
∗ Approximately 90% of cases were positive by axilla or groin swab
∗ Nares was the second most commonly positive body site
∗ Screening of epidemiologically-linked patients with a composite
swab of the bilateral axillae and groin is recommended; additional
body sites, including nares, may be sampled if feasible.
Tsay S et al. Approach to the Investigation and Management of Patients With Candida auris, an Emerging
Multidrug-Resistant Yeast. Clin Infect Dis. 2018;66(2):306-11.

Prolonged Survival in environment

C auris survived on moist or dry surfaces for 7 days
Exhibited a greater propensity to survive on surfaces
than C albicans
Piedrahita et al. Environmental Surfaces in Healthcare Facilities are a
Potential Source for Transmission of Candida auris and Other
Candida Species Infect Control Hosp Epidemiol 2017;38:1107–1109

C auris survive for at least 14 days on plastic surface
Welsh et al. Survival, persistence and isolation of the
emerging multidrug-resistant pathogenic yeast C auris on
plastic healthcare surface J Clin Microb 55;2996-3005

Environmental Contamination
∗ 62 / 781 (8%) of samples
were positive (in 15/20
facilities)
∗ High yield items include iv
poles, beds, privacy
curtain, window curtains
and floor

Eleanor Adams et al. Candida auris in Healthcare Facilities, New York, USA, 2013–2017 Emerg Infect Dis 2018; 24:1816
DOI: https://doi.org/10.3201/eid2410.180649

Zone

Definitions

Examples of items

Zone 1

Patient bed and the adjacent environment, including
floors and items in contact with the bed

bedrails, pillows, catheters

Zone 2

surfaces near zone 1 with infrequent patient contact
but frequent healthcare worker contact

medical devices (eg, cardiac monitors,
ventilators)

Zone 3

Surface with little to no patient contact and
infrequent healthcare worker contact

windows, cabinets, floors further than
the immediate vicinity of the patient bed

Zone 4

surfaces in a bathroom adjacent to the patient room
hallway items

toilet and sink, stretchers, mobile storage
cabinets, cleaning equipment

Patricia Escandon et al. Molecular Epidemiology of Candida auris in Colombia Reveals a Highly Related,
Countrywide Colonization With Regional Patterns in Amphotericin B Resistance Clin Infect Dis 2019;68(1):15–21

Contamination of Equipment
∗ Single center outbreak in
Neuro ICU involving 70
patients over 2 years
∗ C auris rarely detected in
general environment but
found in temp probe, a pulse
oximeter and a patient hoist
∗ Transmission attributable to
the use of axillary temperature
probe (OR 6.8 p<0.001)
∗ New cases was reduced only
after removal of probes
David W. Eyre etal. A Candida auris Outbreak and Its Control in an Intensive Care Setting
N Engl J Med 2018;379:1322-31. DOI: 10.1056/NEJMoa1714373

Skin surface temperature probe

Effectiveness of disinfectants against
Candida auris

Sodium hypochlorite, peracetic acid and hydrogen peroxide are effective
2 QACS disinfectants are ineffective
Cadnum, J. L.et al. (2017b). Effectiveness of disinfectants against Candida auris and other Candida species.
Infect. Control Hosp. Epidemiol. 38, 1240–1243

Effectiveness of surface disinfectants
Effective
∗ Chlorine >1000 ppm
∗ hydrogen peroxide 1.4%
∗ Alcohols
∗ Peracetic acid
Ineffective:
∗ Quaternary ammonium
compounds

Tsun et al. Candida auris: disinfectants and implications for infection control. Frontiers in Microbiology 2018;vol 9
p.726

Effectiveness of UV-C on C auris
Methods:
• UVC (Optimum) used at 5 ft for
specified time; 106 CFU with 5%
FCS applied to stainless-steel
carriers
Results:
• C. auris less susceptible to UVC
than other Candida spp.
Conclusion:
• Use C. difficile cycle time to
inactivate C. auris

Exposure to UVC at 5 feet for 10 min

Exposure to 20mm disc at 5 feet
Cadnum JL et al. Relative resistance of the emerging fungal pathogen Candida auris and other Candida species to
killing by ultraviolet light. Infect. Control Hosp. Epidemiol. 2018 39, 94–96. doi:10.1017/ice.2017.239

Environmental disinfection
Guidelines

Tsun et al. Candida auris: disinfectants and implications for infection control. Frontiers in
Microbiology 2018;vol 9 p.726

Nosocomial outbreak in Indian ICU

24/305 (7.9%) environmental samples positive
Bed, ventilators, temperature probe and ECG leads

M. Biswal et al. Controlling a possible outbreak of Candida auris infection: lessons learnt from multiple
interventions J Hosp Infect 97 (2017) 363-370

C auris outbreak in RBH
∗ 20 beds Cardiothoracic ICU
∗ 50 patients involve from Apr 15 –Jul 16
∗ 44 % (n = 22/50) of patients with possible
or proven infection, 18 % (n = 9/50) with
Candidemia
∗ contamination of the floor, trollies,
radiators, windowsills, equipment,
monitors, key pads and also one air
sample
∗ cleaning / disinfection using sodium
hypochlorite products 3 times per day
and hydrogen peroxide vapour terminal
disinfection
S Schelenz et al. First hospital outbreak of globally emerging Candida auris in a European hospital Antimicrob
Resist and Infect Control 2016;5:35

Outbreak control measures
∗ Close contact were screened: nose, axilla, groin, throat, rectum or
faeces, CVC exit sites as well as urine, wounds, drains and
respiratory specimens
∗ de-isolated after three consecutive negative screens and screened
weekly thereafter until discharge. The latter was introduced as one
patient became positive after three consecutive negative screens
∗ Only one out of 258 HCW screened C. auris positive nose swab
who was successfully decolonized with chlorhexidine washes,
nasal ointment and oral nystatin for 5 d (Staff reported a skin
allergy to alcohol gel)
S Schelenz et al. First hospital outbreak of globally emerging Candida auris in a European hospital Antimicrob
Resist and Infect Control 2016;5:35

Decolonization
∗ Patients were prescribed twice daily 2%
chlorhexidine wipes or aqueous 4%
chlorhexidine formulation
∗ Mouthwashing with 0.2% chlorhexidine or
oral nystatin for those with oropharyngeal
colonization
∗ Use of chlorhexidine impregnated patch
at CVC exit site (BioPatch)

Active surveillance screening in
HA Hospitals
∗ patients who had history of hospitalization outside
Hong Kong in the last 12 months AND currently
admitted to high risk units, including intensive care
units, clinical oncology wards, hematology wards
and bone marrow units
∗ patients who have history of hospitalization in local
hospital with ongoing outbreak
∗ Apply preemptive contact precautions until one set of
screening is negative
CCIDER Guideline on Infection Control of C auris Jul 2019

Enhanced Laboratory diagnosis
∗ All Candida isolates obtained from a normally sterile
site (e.g., bloodstream, cerebrospinal fluid) should be
identified to the species level
∗ Speciate all Candida isolates from intensive care units
∗ If a case of C auris is identified, the hospital is advised
to speciate all candida isolates from the affected
ward for the subsequent four weeks
Starting from 12 Jul 2019, yeasts from all clinical specimens are
identified down to species level for all HA hospitals as an interim
precautionary measures
CCIDER Guideline on Infection Control of C auris Jul 2019

Infection control measures
∗ Single room isolation with contact
precautions and designated equipment
∗ Adhere to hand hygiene stringently
∗ Environment should be disinfected at
least twice daily using 1000ppm sodium
hypochlorite solution
∗ Use of disposable wipe preferred

CCIDER Guideline on Infection Control of C auris Jul 2019

Patient care equipment
∗ Dedicated non-critical equipment e.g. stethoscopes, blood
pressure cuff
∗ If items must be shared, they should be properly
disinfected after each patient use using 1000 ppm sodium
hypochlorite solution
∗ Particular attention should be paid to cleaning of reusable
equipment (e.g. pulse oximeters, thermometer probes,
computers on wheels, ultrasound machines) from the bed
space of an infected or colonized patient

Catheter care bundles
∗ strict adherence to central and peripheral catheter
care bundles, urinary catheter care bundle and care of
the tracheostomy site
∗ prompt removal of venous cannulas if there is any
sign of infection
∗ high standards of aseptic technique when
undertaking wound care
Public Health England (PHE). Guidance for the laboratory investigation, management and infection prevention and control
for cases of Candida auris. August 2017 v2.0.

Terminal Disinfection
∗ Clean and disinfect the surfaces, floor and wall by
1,000 ppm sodium hypochlorite solution.
∗ Terminal room disinfection with hydrogen peroxide
vapour or UVC room disinfector could also be
considered
∗ Consider to discarding less expensive items that are
difficult to decontaminate, or using single-patient
use devices such as blood pressure cuffs
∗ Stocks of single use items in the immediate patient
environment should be discarded
CCIDER Guideline on Infection Control of C auris Jul 2019

Screening of close contacts
∗ Screening should be performed in patients who shared the
same room or cubicle as the infected or colonized patient
within the past one month
∗ Screening should be extended to whole ward in outbreak
situation
∗ Use a pooled swab of the patient’s nasal, axilla and groin
∗ Apply empirical contact precautions until three
consecutive screens at least 24 hours apart are negative
CCIDER Guideline on Infection Control of C auris Jul 2019

Discontinuation of isolation
∗ Discontinuation of isolation may be considered if there are two
sets of negative screening cultures at least one week apart
∗ Screening sites include nasal, axilla and groin and previous
positive culture sites e.g. urine, sputum
∗ The patient should not be on antifungal medication active
against C auris for past one week and topical antiseptic e.g.
chlorhexidine for past 48 hours
∗ Periodic screening e.g. weekly during the same hospital stay
should be performed after isolated is discontinued
∗ Rescreening should be performed upon subsequent admission
to determine the colonization status
CCIDER Guideline on Infection Control of C auris Jul 2019

Decolonization
∗ There are currently no data on the efficacy of
decolonization for patients with C. auris, such as the
use of chlorhexidine or topical antifungals
∗ Use of skin decontamination with chlorhexidine,
mouth gargles with chlorhexidine, targeted topical
management e.g. topical nystatin, chlorhexidine
impregnated dressing at catheter exit sites may be
considered in outbreak situation as advised by
infection control team
CCIDER Guideline on Infection Control of C auris Jul 2019

Discharge and transfer
∗ When patients are
transferred to other
healthcare facilities,
receiving facilities should be
notified
∗ For confirmed cases
discharged back to RCHE or
RCHD, hospital ICT should
notify ICB for assessment
prior to discharge

CMS alert and reporting
∗ Notify Centre for Health Protection (CHP) & CICO Office
when C. auris is identified from clinical specimen of one or
more patients
∗ Hospital ICT should tag C. auris cases in the on CMS alert as
well as MDRO tagging system
∗ For discharged close contacts, CMS tagging should be done
to remind the ward to perform screening and empirical
contact precautions upon readmission. This tagging could be
removed when patient has three consecutive negative
screens or the patient is not readmitted for one year

Summary
Role of infected / colonized patients
∗ Propensity to colonized in skin >> GI tract
∗ Prolonged colonization for months
∗ Effective decolonization regime not available
Role of environment and equipment
∗ Prolonged survival in both dry and moist surface
∗ Relative resistance to surface disinfectant
∗ Up to 10% of environmental samples positive in some outbreak reports
Role of healthcare workers
∗ Colonization of healthcare workers are uncommon
∗ Transient hand carriage demonstrated  hand hygiene is prudent
Active surveillance screening for high risk patients and
enhanced laboratory surveillance are currently
the key measures to prevent transmission of C auris in Hong Kong

