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DEFINITION

Candida auris is an emergent multidrug-resistant pathogen capable of causing outbreaks
of severe invasive disease, associated with high mortality rates.

KEY ISSUES

e Emergent, rapidly spreading pathogen with outbreak causing potential.



D

Propensity to colonize the skin, persist in the hospital environment, cause
nosocomial outbreaks, and cause severe disease.
Frequently exhibits multidrug resistance.

In the most recent 12 months, there were 2,377 clinical cases and 5,754 screening
cases in the United States (January 2022 - December 2022).

Candida bloodstream infections (BSlIs) are the third to fourth most common cause
of healthcare-associated BSls.

In 2009, a new fluconazole-resistant species, Candida auris, was identified in East
Asia and has now been isolated on five continents.

First human pathogenic fungus to be subject to international health alerts because
of its propensity to colonize the skin, persist in the hospital environment, cause
nosocomial outbreaks, and cause severe disease.

C. auris can be challenging to identify in the clinical laboratory, and this species
frequently exhibits multidrug resistance.

Clinical C. auris isolates have been recovered from a variety of specimen types,
including normally sterile body fluids, respiratory sections, urine, bile, tissues,
wounds, and mucocutaneous swabs. BS| is the most commonly observed invasive
infection, with in-hospital mortality rates reported on the order of 30 to 60%.
Germination, adherence, biofiim formation, phospholipase, mannosyl
transferases, oligopeptide, siderophore-based iron transporters, and proteinase
production (strain-dependent) are all known to contribute to Candida
pathogenesis.

Candida isolates from normally sterile body sites should be identified to the species
level in order to guide initial therapy based on predictable species-specific
susceptibility. Additionally, the CDC recommends considering identifying Candida
isolates from nonsterile sites in select situations, such as when a case of C. auris
has been identified in a healthcare facility or when a patient has health care
exposure in a location outside the United States where C. auris has been reported.
Misidentifications of C. auris as other Candida species by commercial biochemical
methods have been widely reported, likely because of a lack of representative
organisms in currently available databases. Clinical laboratories should be
especially alert to the possibility of C. auris when an isolate is cannot be identified
by standard biochemical methods or when identified as as Candida haemulonii,
Candida parapsilosis, Candida guilliermondii, Candida lusitaniae, and Candida
famata.
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Currently, there are no species-specific antifungal susceptibility breakpoints
established for C. auris.

The isolates tested to date have uniformly displayed elevated fluconazole MICs
along with varied susceptibilities to other azoles, amphotericin, and the
echinocandins

Resistance to at least two antifungal classes is observed in 240.0% of C. auris and
approximately 4.0% displayed resistance to all three classes of drugs.

Treatment is indicated only if clinical disease is present or if the organism is
isolated from a sterile site.

The treatment of colonization without evidence of active infection is strongly
discouraged.

Echinocandins are used as first-line therapy for C auris, pending antifungal
susceptibility test results, unless the patient is an infant less than 2 months of age,
in which case amphotericin B deoxycholate is recommended.

Because resistance of C. auris to antifungal agents has been shown to emerge
while a patient is receiving therapy, repeated susceptibility testing should be
performed if a laboratory isolates C. auris on subsequent cultures.

Healthy individuals can be carriers of C. auris, and can transmit infection to another
person.

Spread from the patient or their environment to the hands of health care workers
seems highly plausible, but colonization of healthcare workers is rare (<1% during
outbreaks).

The transmissibility of C. auris within hospitals, especially critical-care settings, has
been established.

Skin or mucosal colonization of affected patients appears to be common, and the
organism has been recovered from a variety of high-touch patient contact points,
such as mattresses, furniture, sinks, and medical equipment.

Patients who have undergone recent surgery, with chronic disease, and/or with
recent use of a broad-spectrum antibiotic or antifungal are at a heightened risk of
mortality.

Evidence suggests that immune system suppression attributable to malignancy or
immunosuppressive agents (eg, corticosteroids) is a risk factor for C. auris
infection and may contribute to dissemination of infection in the compromised host.
Patients who recently had an organ transplant, are on immunosuppressant
medication, have diabetes, have a history of receiving antibiotics, had indwelling
devices such as catheters, and prolonged hospital or nursing home stays have the
highest risk for acquiring C. auris infection.

C. auris outbreaks in pediatric or neonatal ICUs have been rare.
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e C. auris has been shown to persist on plastics ex vivo for at least 14 days, with
viability testing indicating that cells are also capable of entering a metabolically
active, but non-culturable, state that persisted for 4 weeks.

SUGGESTED PRACTICE

Adherence to good hand hygiene combined with standard and contact
precautions.

e Adequate hand hygiene should be performed with soap and water, alcohol-based
hand cleansers, or chlorhexidine hand rub use.

e Housing of infected patients in private rooms or cohorting in the setting of semi-
private rooms.

e Performance of thorough daily cleaning.

e Terminal room disinfection with an agent that is effective against Clostridium
difficile.

e Non-sporicidal hydrogen peroxide and chlorine-based disinfectants are effective
against C. auris.

e Quaternary ammonium products have relatively poor activity and should not be
used.

¢ lodine-based skin cleansers and chlorhexidine (depending on the formulation) also
have demonstrated effective C. auris killing.

e Contact tracing and screening to identify other potential patients who may have
been exposed, and screening those for asymptomatic colonization should be
performed.

e Pulsed-xenon ultraviolet light technology on C. auris are being tested in laboratory
settings. Findings suggest a 99.6% reduction on C. auris after a 10-minute cycle
at a 2-m distance vs. a 99.4% reduction after a 5-minute cycle at a 1-m distance.

e Hydrogen peroxide vaporization technology has been used in outbreak
management.

e Unit closures and deep cleaning have been necessary to control outbreaks.

¢ One to one staffing and dedicated patient care equipment (such as thermometers
or stethoscopes) have been shown to control outbreaks.

SUGGESTED PRACTICE IN UNDER-RESOURCED SETTINGS

e Adherence to good hand hygiene combined with standard and contact
precautions.
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e Adequate hand hygiene should be performed with soap and water, alcohol-based
hand cleansers, or chlorhexidine hand rub use.

e Housing of infected patients in private rooms or patient cohorting (see below) in
semi-private or open ward settings.

e Terminal room disinfection with an agent that is effective against Clostridium
difficile.

e Non-sporicidal hydrogen peroxide and chlorine-based disinfectants are effective
against C. auris

e Quaternary ammonium products have relatively poor activity and should not be
used

¢ When single rooms are not available, facilities may choose to cohort patients with
C. auris together in the same room.

Maintain separation of at least 3 feet between beds.

Use privacy curtains to limit direct contact.

Clean and disinfect as if each bed area were a different room

Clean and disinfect environmental surfaces on a more frequent schedule.

Have healthcare personnel change personal protective equipment (if worn),

including gloves, and perform hand hygiene before and after interaction with

each roommate.

O O O O O

Since being identified in 2009, Candida auris has now been isolated on five continents
and has become the first human pathogenic fungus to be subject to international health
alerts because of its propensity to colonize the skin, persist in the hospital environment,
cause nosocomial outbreaks, and cause severe disease.

Candida bloodstream infections are the third to fourth most common cause of healthcare-
associated bloodstream infections. Clinical C. auris isolates have been recovered from a
variety of specimen types, including normally sterile body fluids, respiratory sections,
urine, bile, tissues, wounds, and mucocutaneous swabs. BSI is the most commonly
observed invasive infection, with in-hospital mortality rates reported on the order of 30 to
60%.

Misidentifications of C. auris as other candida species by commercial biochemical
methods have been widely reported, and may play a role in its dissemination in healthcare
settings. Skin or mucosal colonization of affected patients appears to be common, and
the organism has been recovered from a variety of high-touch patient contact points, such
as mattresses, furniture, sinks, and medical equipment. Healthy individuals can be
carriers of C. auris, and can transmit infection to another person, spread from the patient
or their environment to the hands of health care workers seems highly plausible, but
colonization of healthcare workers is rare (<1% during outbreaks). Patients who have
undergone recent surgery, with chronic disease, and/or with recent use of a broad-
spectrum antibiotic or antifungal are at a heightened risk of mortality; patients who

INTERNATIONAL

SOCIETY

FOR INFECTIOUS

DISEASES 2



recently had an organ transplant, are on immunosuppressant medication, have diabetes,
have a history of receiving antibiotics, had indwelling devices such as catheters, and
prolonged hospital or nursing home stays have the highest risk for acquiring C. auris
infection.

Treatment is indicated only if clinical disease is present or if the organism is isolated from
a sterile site. Echinocandins are used as first-line therapy for C. auris, pending antifungal
susceptibility test results, unless the patient is an infant less than 2 months of age, in
which case amphotericin B deoxycholate is recommended.

In order to prevent and control the spread of Candida auris adherence to good hand
hygiene combined with standard and contact precautions should be implemented and
maintained. Hand hygiene should be performed with soap and water, alcohol-based hand
cleansers, or chlorhexidine hand rubs. When possible, housing of infected patients in
private rooms or cohorting in the setting of semi-private rooms, should be implemented.
Performance of thorough daily cleaning as well as terminal room disinfection with an
agent that is effective against Clostridium difficile, such as non-sporicidal hydrogen
peroxide and chlorine-based disinfectants is recommended. Quaternary ammonium
products have relatively poor activity and should not be used. When single rooms are not
available, facilities may choose to cohort patients with C. auris together in the same room,
maintaining a separation of at least 3 feet between beds and using privacy curtains to
limit direct contact. Cleaning and disinfection should be performed as if each bed area
were a different room, and should be scheduled on a more frequent schedule, healthcare
personnel should change personal protective equipment, and perform hand hygiene
before and after interaction with each roommate. One to one staffing and dedicated
patient care equipment (such as thermometers or stethoscopes), hydrogen peroxide
vaporization technology, and unit closures and deep cleaning have been necessary to
control outbreaks.

REFERENCES

e https://www.cdc.gov/fungal/candida-auris/tracking-c-auris.html

e Wisplinghoff H, Bischoff T, Tallent SM, Seifert H, Wenzel RP, Edmond MB.
Nosocomial bloodstream infections in US hospitals: analysis of 24,179 cases
from a prospective nationwide surveillance study. Clin Infect Dis. 2004 Aug
1;39(3):309-17. doi: 10.1086/421946. Epub 2004 Jul 15. Erratum in: Clin Infect
Dis. 2004 Oct 1;39(7):1093. Erratum in: Clin Infect Dis. 2005 Apr 1;40(7):1077.
PMID: 15306996.

e Zaoutis TE, Argon J, Chu J, Berlin JA, Walsh TJ, Feudtner C. The epidemiology
and attributable outcomes of candidemia in adults and children hospitalized in
the United States: a propensity analysis. Clin Infect Dis. 2005 Nov
1;41(9):1232-9. doi: 10.1086/496922. Epub 2005 Sep 20. PMID: 16206095.

/A \ INTERNATIONAL

( ) SOCIETY

/| FOR INFECTIOUS

- DISEASES 2



e Spivak ES, Hanson KE. Candida auris: an Emerging Fungal Pathogen. J Clin
Microbiol. 2018 Jan 24;56(2):e01588-17. doi: 10.1128/JCM.01588-17. PMID:
29167291; PMCID: PMC5786713.

e Borman AM, Johnson EM. Candida auris in the UK: Introduction,
dissemination, and control. PLoS Pathog. 2020 Jul 30;16(7):e1008563. doi:
10.1371/journal.ppat.1008563. PMID: 32730323; PMCID: PMC7392211.

e Lee WG, Shin JH, Uh Y, Kang MG, Kim SH, Park KH, Jang HC. First three
reported cases of nosocomial fungemia caused by Candida auris. J Clin
Microbiol. 2011 Sep;49(9):3139-42. doi: 10.1128/JCM.00319-11. Epub 2011
Jun 29. PMID: 21715586; PMCID: PMC3165631.

e Calvo B, Melo AS, Perozo-Mena A, Hernandez M, Francisco EC, Hagen F,
Meis JF, Colombo AL. First report of Candida auris in America: Clinical and
microbiological aspects of 18 episodes of candidemia. J Infect. 2016
Oct;73(4):369-74. doi: 10.1016/j.jinf.2016.07.008. Epub 2016 Jul 21. PMID:
27452195.

e Chakrabarti A, Sood P, Rudramurthy SM, Chen S, Kaur H, Capoor M, Chhina
D, Rao R, Eshwara VK, Xess |, Kindo AJ, Umabala P, Savio J, Patel A, Ray U,
Mohan S, lyer R, Chander J, Arora A, Sardana R, Roy |, Appalaraju B, Sharma
A, Shetty A, Khanna N, Marak R, Biswas S, Das S, Harish BN, Joshi S,
Mendiratta D. Incidence, characteristics and outcome of ICU-acquired
candidemia in India. Intensive Care Med. 2015 FeDb;41(2):285-95. doi:
10.1007/s00134-014-3603-2. Epub 2014 Dec 16. PMID: 25510301.

e Sanyaolu A, Okorie C, Marinkovic A, Abbasi AF, Prakash S, Mangat J, Hosein
Z, Haider N, Chan J. Candida auris: An Overview of the Emerging Drug-
Resistant Fungal Infection. Infect Chemother. 2022 Jun;54(2):236-246. doi:
10.3947/ic.2022.0008. PMID: 35794716; PMCID: PMC9259907.

e Fasciana T, Cortegiani A, lppolito M, Giarratano A, Di Quattro O, Lipari D,
Graceffa D, Giammanco A. Candida auris: An Overview of How to Screen,
Detect, Test and Control This Emerging Pathogen. Antibiotics (Basel). 2020
Nov 5;9(11):778. doi: 10.3390/antibiotics9110778. PMID: 33167419; PMCID:
PMC7694398..

e Hata DJ, Humphries R, Lockhart SR; College of American Pathologists
Microbiology Committee. Candida auris: An Emerging Yeast Pathogen Posing
Distinct Challenges for Laboratory Diagnostics, Treatment, and Infection
Prevention. Arch Pathol Lab Med. 2020 Jan;144(1):107-114. doi:
10.5858/arpa.2018-0508-RA. Epub 2019 Jun 6. PMID: 31169997.

e Schelenz S, Hagen F, Rhodes JL, Abdolrasouli A, Chowdhary A, Hall A, Ryan
L, Shackleton J, Trimlett R, Meis JF, Armstrong-James D, Fisher MC. First
hospital outbreak of the globally emerging Candida auris in a European

INTERNATIONAL

SOCIETY

FOR INFECTIOUS

DISEASES 2



hospital. Antimicrob Resist Infect Control. 2016 Oct 19;5:35. doi:
10.1186/s13756-016-0132-5. PMID: 27777756; PMCID: PMC5069812.

e Vallabhaneni S, Kallen A, Tsay S, Chow N, Welsh R, Kerins J, Kemble SK,
Pacilli M, Black SR, Landon E, Ridgway J, Palmore TN, Zelzany A, Adams EH,
Quinn M, Chaturvedi S, Greenko J, Fernandez R, Southwick K, Furuya EY,
Calfee DP, Hamula C, Patel G, Barrett P, Lafaro P, Berkow EL, Moulton-
Meissner H, Noble-Wang J, Fagan RP, Jackson BR, Lockhart SR, Litvintseva
AP, Chiller TM. Investigation of the First Seven Reported Cases of Candida
auris, a Globally Emerging Invasive, Multidrug-Resistant Fungus-United
States, May 2013-August 2016. Am J Transplant. 2017 Jan;17(1):296-299. doi:
10.1111/ajt.14121. PMID: 28029734.

e Welsh RM, Bentz ML, Shams A, Houston H, Lyons A, Rose LJ, Litvintseva AP.
Survival, Persistence, and lIsolation of the Emerging Multidrug-Resistant
Pathogenic Yeast Candida auris on a Plastic Health Care Surface. J Clin
Microbiol. 2017 Oct;55(10):2996-3005. doi: 10.1128/JCM.00921-17. Epub
2017 Jul 26. PMID: 28747370; PMCID: PMC5625385.

e Abdolrasouli A, Armstrong-James D, Ryan L, Schelenz S. In vitro efficacy of
disinfectants  utilised for skin decolonisation and environmental
decontamination during a hospital outbreak with Candida auris. Mycoses. 2017
Nov;60(11):758-763. doi: 10.1111/myc.12699. Epub 2017 Sep 15. PMID:
28872735.

e Cadnum JL, Shaikh AA, Piedrahita CT, Sankar T, Jencson AL, Larkin EL,
Ghannoum MA, Donskey CJ. Effectiveness of Disinfectants Against Candida
auris and Other Candida Species. Infect Control Hosp Epidemiol. 2017
Oct;38(10):1240-1243. doi: 10.1017/ice.2017.162. Epub 2017 Aug 10. PMID:
28793937.

e Moore G, Schelenz S, Borman AM, Johnson EM, Brown CS. Yeasticidal activity
of chemical disinfectants and antiseptics against Candida auris. J Hosp Infect.
2017 Dec;97(4):371-375. doi: 10.1016/j.jhin.2017.08.019. Epub 2017 Sep 1.
PMID: 28865738.

e https://www.cdc.gov/fungal/candida-auris/c-auris-infection-control.htmi

INTERNATIONAL

SOCIETY

FOR INFECTIOUS

DISEASES 2



