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Objectives

• After participating in this session, attendees 
should be able to:

– Describe the epidemiology of Candida auris as an 
emerging pathogen

– List Infection Prevention and Control and public 
health measures used to control Candida auris
outbreaks

– Discuss antifungal resistance in Candida auris
isolates and recommendations for empiric therapy
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Candida auris

• First discovered in 2009 – isolated from 
external ear canal of a patient in a Japanese 
Hospital 

• Auris is the Latin word for ear

• Taxonomically placed as close relative to 
Candida haemulonii complex

• Lookback - earliest isolate dates to 1996 in 
South Korea; 2009 had nosocomial infections 
in S. Korea; rapid global spread of small # foci 

https://www.cdc.gov/fungal/candida-auris/candida-auris-qanda.html









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



(a) Global distribution of Candida auris clades (as of 28th February 2019) and 

(b) RAxML phylogeny showing the relationship amongst C. auris clades. 
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Clinical cases include both confirmed and probable cases. In addition to these clinical 
cases, targeted screening has identified 3,772 patients colonized with C. auris.

Total 1278
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Clinical cases include both confirmed and probable cases. In addition 

to these clinical cases, targeted screening has identified 3,958 patients 

colonized with C. auris.

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

Total 1503

https://wwwn.cdc.gov/nndss/conditions/candida-auris/case-definition/2019/
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C. auris Superpowers include all EXCEPT:

A. Able to colonize skin and body sites for 
prolonged periods

B. Able to leap tall buildings in a single bound

C. Able to persist in healthcare environments

D. Able to resist antifungal drugs

E. Able to evade some clinical laboratory 
detection
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CANDIDA AURIS SIGNIFICANCE 
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Candida auris Superpowers

• Invasive – causes fungemia and other 
infections

• Stealth – diagnostic challenges

• Drug-resistant – to one or more antifungals, 
often Multidrug-resistant (MDR) and can be 
resistant to all 3 antifungal classes

• Communicable – persists on patients, 
environment, and medical equipment



To determine whether cases were occurring in U.S., 
CDC issued clinical alert in June 2016 requesting C. auris cases be reported 
to health departments and CDC; labs encouraged to send isolates of C. 
haemulonii and those not identified beyond Candida species. 



Invasive Infections

• C. auris has been identified from many body 
sites including bloodstream, urine, respiratory 
tract, biliary fluid, wounds, and external ear 
canal. Approximately half of clinical cases in 
the United States have been in the 
bloodstream and the remainder have been 
found in non-invasive body sites.

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



C. auris candidemia is associated with mortality rates 
of about 30 – 60%, depending on the setting



Risk Factors for Candida auris Infection

• Most common in older persons (can infect 
neonates and children)

• Underlying medical conditions – cancer, DM

• Recent abdominal surgery

• Presence of central venous catheter, 
tracheostomies, gastrostomy tubes, total 
parenteral nutrition, or other invasive devices



Risk Factors for Candida auris Infection

• Recent antibiotic exposure

• Nearly half had been receiving antifungals at the 
time of or immediately before C. auris diagnosis

• Most U.S. cases have extensive exposure to 
healthcare in the preceding months
– Particularly in higher acuity long-term care facilities, 

such as LTACs and SNFs that support patients who are 
chronically vent dependent

• Recent exposure to healthcare in a country with 
C. auris transmission



• NYSDOH intensively tracked cases of C. auris infection and 
conducted contact tracing at facilities where case residents 
resided in the 90 days prior to the C. auris infection

• Point prevalence studies (PPS) – swabbed in nares, groin, axilla 
for PCR and culture

• Case-control investigation to assess factors associated with C. 
auris colonization in vSNFs; 60 cases and 218 controls from 6 
vSNFs



Factors Associated with C. auris
Colonization



DIAGNOSIS

Candida auris CDCCDC



Clinical Microbiology Labs

• Usually identify to species level yeast only 
from sterile site and significate isolates

– Many candida isolates from sputum, urine, or 
wounds are not routinely speciated

• Traditional phenotypic methods frequently 
misidentify Candida auris

• Have varying technology capable of identifying 
Candida auris – CDC Lab Algorithm  

CDC



https://www.cdc.gov/fungal/candida-auris/identification.html
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MALDI-TOF

Matrix-assisted laser desorption/ionization-time of flight



Reference Labs

https://www.cdc.gov/drugresistance/ar-lab-networks/domestic.html



ARLABnetwork

• Louisiana’s reference lab is in Tennessee

• Verifies identification of Candida auris

• Performs whole genome sequencing of strains

• Performs “home brew” PCR (not FDA 
approved) for Candida auris on surveillance 
swabs

– For indeterminate results – they culture for 
identification



ANTIFUNGAL RESISTANCE

Candida auris



Antifungal Classes

• Polyenes – bind with 
ergosterol in fungal cell 
membrane
– Amphotericin B (AMB)

• Azoles – inhibits 
conversion of lanosterol
to ergosterol
– Triazoles

• Fluconazole
• Isavuconazole
• Itraconazole
• Posaconazole
• Voriconazole

• Echinocandins – inhibit 
creation of glucan in 
fungal cell wall by 
inhibiting 1,3-Beta-glucan 
synthase
– Anidulafungin
– Caspofungin
– Micafungin

• Antimetabolite –
pyrimidine analog
– 5-Fluorocytosine (5-FC) 

(Flucytosine) 
• Always used in 

combination; never alone





Resistance to each 
antifungal is 
closely related to 
the type of clade 
to which the 
strain belongs



C. auris Antifungal Susceptibility 
Testing Interpretation 

• Currently no established C. auris-specific susceptibility 
breakpoints

• Breakpoints are defined based on those established for 
closely related Candida species and on expert opinion

• Correlation between microbiologic breakpoints and clinical 
outcomes is not known at this time 
– For this reason, the information below should be considered as 

a general guide and not as definitive breakpoints for resistance 

• Please note that a finding of an elevated minimum 
inhibitory concentration (MIC) for an antifungal drug should 
not necessarily preclude its use, especially if the use of 
other antifungal drugs for the patient has been ineffective

https://www.cdc.gov/fungal/candida-auris/c-auris-antifungal.html
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U.S. C. auris Isolates 
Resistance Patterns

• Based on these MIC breakpoints, many isolates are 
MDR

• Some U.S. C. auris isolates have been found to be 
resistant to all three classes of antifungal drugs 
– Pan-resistance

• In the United States
– About 90% of C. auris isolates resistant to fluconazole
– About 30% resistant to amphotericin B
– Less than 5% resistant to echinocandins
– These proportions may include multiple isolates from the 

same individuals and may change as more isolates are 
tested

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



Polyene Azole Echinocandin Antimetabolite

Pt
Specimen 
Date Source Lab Ampho B Fluconazole Itra Posa Vori Anidulafungin Caspo Mica 5-flucytosine

# 1 1/5/22Blood Mayo 1 64 0.12 0.06 0.25 0.12 0.03 0.12 0.25

# 1 1/5/22Blood ARLN 1.5 128 0.5 0.125 0.5 0.5 0.125 0.125

# 2 1/10/22Urine ARUP 1 64 0.25 0.12 0.25 0.06 0.03 0.06 0.25

# 2 1/10/22Urine ARLN 1 32 0.25 0.25 0.5 0.125 0.125 0.125

# 2 2/10/22Urine Mayo 2 32 0.12 0.03 0.12 0.12 0.03 0.06 0.12

# 3 2/15/22Blood Mayo 2 32 0.12 0.03 0.06 0.12 0.06 0.12 </= 0.06

# 4 2/23/22Wound Mayo 2 32 0.06 0.03 0.06 0.12 0.06 0.06 </= 0.06

Louisiana Candida auris Clinical Isolates Antifungal Susceptibility Testing 
Results MIC (mcg/mL) With CDC Tentative MIC Breakpoints Applied 

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



• C. auris first detected in New York in July 2016

• As of June 28, 2019 – total of 801 patients with C. 
auris in NY – both clinical cultures and 
surveillance swabs

• 3 patients found to have pan-resistant C. auris
that developed after receipt of antifungals –
including echinocandins
– All 3 with multiple comorbidities; no travel

– No transmission detected to other patients or 
environment



• As of June 28, 2019 – 801 pts with C. auris in NY

– Testing of first available clinical isolate

• 276/277 (99.6%) Fluconazole Resistant

• 170/277 (61.3%) Amphotericin B Resistant

• 0 Echinocandin Resistant

– Testing of subsequent isolates

• 330/331 (99.7%) Fluconazole Resistant

• 210/331 (63.4%) Amphotericin B Resistant

• 13/331 (3.9%) Echinocandin Resistant

• 3 were pan-resistant



• ARLN detected independent clusters of pan-
resistant OR echinocandin-resistant cases in 
Texas and District of Colombia (DC) in 2021

• Each cluster involved common health care 
encounters and no known previous 
echinocandin exposure, suggesting 
transmission of pan- and echinocandin-
resistant strains for the first time in the US



• DC - 101 clinical and screening cases during January–April 2021
– 3 pan-resistant (LTAC patients)

• Texas - 22 clinical and screening cases of during the same period
– 2 pan-resistant
– 5 resistant to both echinocandins and fluconazole
– These seven cases – at two facilities that share patients in the same city

• 2 at LTAC; 3 three at short-term acute care hospital, and 2 at both facilities
• 4 were identified through colonization screening, 3 three clinical isolates (2 blood, 1 wound)

• No known epidemiologic links were identified between the Texas and DC clusters. 
No patients with pan- or echinocandin-resistant isolates in either cluster had 
received echinocandins before C. auris specimen collection

• Thirty-day mortality in both outbreaks combined was 30%, but the relative 
contribution of C. auris was unclear



TREATMENT RECOMMENDATIONS

Candida auris



Treatment

• Consult Infectious Diseases!!!

• DO NOT Treat Colonization

• Echinocandin first line agent

• Carefully monitor on treatment – follow-up 
cultures with repeat susceptibility testing

• Could consider switching to Liposomal 
Amphotericin B if clinical failure or persistent 
fungemia > 5 d on echinocandin

https://www.cdc.gov/fungal/candida-auris/c-auris-treatment.html
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Candida auris Colonization

• Candida auris isolated from noninvasive, non-
sterile body sites 

– (e.g., urine, external ear, wounds, respiratory 
specimens and skin colonization)

• Do not treat colonization when there is no 
evidence of infection

• This includes surveillance swabs

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



Pan-resistant C. auris Treatment

• Data lacking about most appropriate therapy

• Combination antifungal treatment – promising 
in laboratory settings but have not been 
evaluated in clinical settings

• Investigational drugs have been tried and may 
be considered for patients with echinocandin-
resistant isolates

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



Disclosure of Off-Label Use of FDA 
Approved Medications 

• Note – some antifungal combinations may be 
considered “off label” use of the medications
– Flucytosine – is FDA approved for use in 

combination with amphotericin B for the 
treatment of systemic candidiasis and 
cryptococcosis because of the emergence of 
resistance to Flucytosine

• Note – Ibrexafungerp is FDA approved for the 
treatment of vulvovaginal candidiasis (VVC) in 
adult and post-menarchal pediatric females



• 4 pan-resistant isolates 
were 100% inhibited in 
vitro by combinations of 2 
antifungal drugs using 
fixed concentrations 
achievable in vivo

• Flucytosine combinations 
most effective

• > 2 log reduction in cfu
with combo – suggesting 
fungicidal







Ibrexafungerp

• First-in-class triterpenoid antifungal agent

• Similar to echinocandins – inhibits (1 ->3)-
Beta-D-glucan synthase, a key component of 
the fungal cell wall, resulting in fungicidal 
activity against Candida spp.

• Minimum inhibitory concentration (MIC50 and 
MIC90) values in >400 C. auris isolates were 0.5 
g/mL and 1.0 g/mL, respectively



INFECTION PREVENTION AND 
CONTROL

Candida auris



Candida auris Requires What Isolation 
Precautions in Acute Care Hospitals? 

A. None

B. Airborne Isolation Precautions

C. Droplet Isolation Precautions

D. Contact Isolation Precautions

E. Airborne and Contact Isolation Precautions
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Communicability

• Persists on patients

– Patients colonized for several months after 
infection is resolved

– Don’t know maximum time of colonization

– No data on efficacy of decolonization – CHG or 
topical antifungals 

• Persists in the environment – for weeks

• Persists on medical equipment

https://www.cdc.gov/fungal/candida-auris/c-auris-health-qa.html



Infection Prevention and Control of 
Candida auris

• Hand Hygiene

– Alcohol-based hand 
sanitizer (ABHS) is effective 
against C. auris and is the 
preferred method for 
cleaning hands when they 
are not visibly soiled

– If hands are visibly soiled, 
wash with soap and water

– Wearing gloves is not a 
substitute for hand hygiene

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



Contact Precautions

• Hand Hygiene before 
and after PPE

• Gown and gloves before 
entry into room

• Dedicated equipment –
BP cuff, thermometer, 
stethoscope

• Private room 
PREFERRED

• Environmental cleaning

• If MUST share rooms:
– Separate 3 feet apart 

– Use privacy curtains

– Clean and disinfect any 
shared reusable 
equipment

– Clean and disinfect 
environment more 
frequently

– HCW change PPE and HH 
between roommates

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



Duration of Contact Precautions

• Entire duration of stay in the facility and 
indefinitely thereafter
– For Clinical Cases AND Colonized Patients 

– Flag chart 

– Colonization persists for a long time

– Repeat swabs may be positive then negative then 
positive again

– Reassessment of colonization to be done with Health 
Department, no sooner than 3 months from last 
positive test

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



Enhanced Barrier Precautions 
in Nursing Homes 

https://www.cdc.gov/hai/containment/PPE-Nursing-Homes.html
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C. auris Persists in Environment

• Has been cultured from multiple locations in 
patient rooms, including both high-touch 
surfaces, such as bedside tables and bedrails, and 
general environmental surfaces farther away 
from the patient, such as windowsills

• Has been identified on mobile equipment that is 
shared between patients, such as glucometers, 
temperature probes, blood pressure cuffs, 
ultrasound machines, nursing carts, and crash 
carts

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



Environmental Disinfection 

• Perform thorough daily and terminal cleaning and disinfection of 
patients’ or residents’ rooms and other areas where they receive 
care (e.g., radiology, physical therapy) using an appropriate 
disinfectant

• Shared equipment (e.g., ventilators, physical therapy equipment) 
should also be cleaned and disinfected before being used by 
another patient

• It is important to follow all manufacturers’ directions for use of 
surface disinfectants and applying the product for the correct 
contact time

• Some products with C. albicans or fungicidal claims may not be 
effective against C. auris, and accumulating data indicate that 
products solely dependent on quaternary ammonia compounds 
(QACs) are NOT effective

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



https://www.epa.gov/pesticide-registration/list-p-antimicrobial-products-registered-epa-claims-against-candida-auris
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Communication Between Facilities

• When transferring a 
patient to another 
facility - make sure to 
notify the receiving 
facility of patient’s C. 
auris infection or 
colonization status

– including recommended 
Infection Control 
precautions – see tool

https://www.cdc.gov/hai/prevent/prevention_tools.html

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



Combat Candida auris Superpowers

• Invasive – Remove devices (central lines, urinary 
catheters, ventilators) ASAP when not needed -
assess daily; use aseptic technique for insertion 
and maintenance

• Stealth - Have micro lab improve diagnostics, be 
aware of CDC algorithm, work up all candida 
isolates to species level 

• Drug-resistance – Antimicrobial stewardship –
both antibiotic and antifungal stewardship; 
echinocandin empiric therapy



• Communicable –
– Educate on importance of good technique – PPE 

Hand Hygiene, separate clean and dirty

– Use Contact Precautions – monitor compliance 
and educate

– Environmental Cleaning – enhance daily cleaning 
and have protocol for terminal room clean and 
monitoring – such as ATP testing

– Communicate with other facilities on patient 
transfer

Combat Candida auris Superpowers



• Communicable –

– Partner with Health Department

• notify them ASAP upon identification of C. auris in 
facility 

• Guidance from Office of Public Health (OPH) and CDC 
extremely helpful

• Conduct weekly surveillance
– Use ARLN resources for PCR surveillance

– Discuss next steps with OPH

Combat Candida auris Superpowers



ANTIMICROBIAL/ANTIFUNGAL 
STEWARDSHIP



Study in pediatric oncology patients identifying antifungal susceptibility of candida 
colonization before and after implementing antifungal stewardship (AFS) program 
Shiraz University of Medical Sciences, Amir Medical Oncology Center (AMOC), 
Shiraz, Iran 



Methods

• Cross-sectional study of susceptibility patterns of 
colonized Candida species in children with malignancy

• Samples from oral/nasal secretions and urine/stool 
specimens
– no oral/nasal specimens from children with severe 

thrombocytopenia or bleeding

• Regular weekly sampling of patients after admission 
until discharge

• Used AMOC baseline data from 2011 – 2012 which was 
conducted before the AFS program started



Antifungal Stewardship Program 
Components

AFS – Antifungal Stewardship; IFDs – invasive fungal diseases; IMDs – invasive mold 
diseases; GM – galactomannan; ANC – absolute neutrophil count



AFS Program in AMOC
• Began in 2015
• Changed from empiric therapy to pre-emptive 

antifungal treatment strategies using non-culture 
based methods, such as galactomannan antigen, 
mannan, and PCR

• Since 2016 - Therapeutic drug monitoring 
(voriconazole) and antifungal susceptibility 
testing

• Since 2015 - Switched from fluconazole to 
liposomal amphotericin b for antifungal 
prophylaxis



Results



Results





Antimicrobial and Antifungal 
Stewardship 

• Many pts with C. auris infection/colonization 
have received broad-spectrum antibacterial 
and antifungal medications in the weeks 
before their first culture yielding C. auris

• Assessing the appropriateness of antibiotics, 
especially antifungals, and discontinuing them 
when not needed may help prevent C. 
auris colonization and infection

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


