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

Chowdhary A et al., PLOS Pathogens, May 18, 2017



Simultaneous Emergence of Multidrug-Resistant Candida
auris on 3 Continents Confirmed by Whole-Genome
Sequencing and Epidemiological Analyses

Shawn R. Lockhart,’ Kizee A. Etienne,' Snigdha Vallabhaneni,' Joveria Farooqi,' Anuradha Chowdhary,® Nelesh P. Govender,’
Arnaldo Lopes Colombo,® Belinda Calvo,” Christina A. Cuomo,? Christopher A. Desjardins,” Elizabeth L. Berkow,' Mariana Castanheira,’®
Rindidzani E. Magobo,” Kauser Jabeen," Rana J. Asghar,® Jacques F. Meis,"™" Brendan Jackson,' Tom Chiller,’ and Anastasia P. Litvintseva'

e 54 patients with C. auris infection (Pakistan, india, South Africa,
Venezuela)

e 2012-2015
 BSIs: 61% (17% urine, 5% respiratory tract, 17% other)
 Median age 54 years (7% neonates)

* Predisposing conditions: similar to those usually found in

invasive candidiasis (41% DM, 51% recent surgery, 73% CVC, 41% receiving
AT, 24% steroid, 15% ST)

 Median time after admission: 19 days
* Overall crude mortality 59% (68% BsIs)

Clinical Infectious Diseases, 2017,64(2):134—-40
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Antifungal MIC Range, pg/mL MIC,,, pg/mL MIC,, pg/mL
Fluconazole 4-256 128 256 >32
Voriconazole 0.03-16 2 8 >?2
ltraconazole 0.125-2 0.5 1

Posaconazole 0.06-1 05 1

Caspofungin 0.03-16 0.25 1 |
Anidulafungin 0.125-16 0.5 1 - >8
Micafungin 0.06-4 0.25 2 |
Flucytosine 0.125-128 0.125 0.5 2128
Amphotericin B 0.384 1 2 > 2

Clinical Infectious Diseases, 2017;64(2):134-40
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Resistant to Fluconazole: 93%
Resistant to Voriconazole: 54%
Resistant to Amphotericin B:  35%
Resistant to Echinocandins: 7%
Resistant to Flucytosine: 6%

Resistant to = 2 Classes (MDR): 41%

Clinical Infectious Diseases, 2017,64(2):134—40



Known mutations in
ERG11 hot spot
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Candida auris candidaemia in Indian ICUs: analysis of risk factors
e 1400 cases of candidemia in 27 ICUs across India (2011-2012)
* 74 pts (5.4%) infected with C. auris

e 30-d-crude-mortality: 42%

s C. albicans 37%

% C. tropicalis 35% e

s C. parapsilosis 32% Nl Arunachal
s C. krusei 24% “rarfi / "

X3

%

C. glabrata 43%

Antifungal resistance:

Fluconazole 58%
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Itraconazole 4%
Amphotericin B 14%
Caspofungin 10%
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J Antimicrob Chemother. 2017 Jun 1;72(6):1794-1801.



Candida auris candidaemia in Indian ICUs: analysis of risk factors

Multivariate analysis of C. auris and non-auris candidaemia cases

Variables OR (95% CI) Pvalue

C. auris and non-C. auris
public-sector hospital 2.2 (1.25-3.87) 0.006
northern India ICUs 2.1(1.17-3.84) 0.012
underlying respiratory disease 2.1 (1.31-3.60) 0.002
urinary catheter 1.9 (1.11-3.42) 0.02
vascular surgery 2.3 (1.00-5.36) 0.048
prior antifungal exposure 2.8 (1.64-4.86) <0.001
APACHE II at admission 0.8 (0.81-0.96) 0.007

J Antimicrob Chemother. 2017 Jun 1;72(6):1794-1801.



Schelenz et al. Antimicrobial Resistance and Infection Control (2016) 5:35 o s 5
10.1186/513756-016-0132-5 Antimicrobial Resistance

and Infection Control
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First hospital outbreak of the globally @ e
emerging Candida auris in a European

hospital

Silke Schelenz'*"@, Ferry Hagen’, Johanna L. Rhodes®, Alireza Abdolrasouli®, Anuradha Chowdhary?, Anne Hall',
Lisa Ryan', Joanne Shackleton', Richard Trimlett®, Jacques F. Meis™®, Darius Armstrong-James'”
and Matthew C. Fisher®

Investigation of the First [{i& ... MMWR
Seven Reported Cases of

Candida auris, a Globally

Emerging Invasive,

Multidrug-Resistant

Fungus—United States,

May 2013-August 2016

Positive environmental cultures
Long environmental resilience
Envirom. acquisition 24 h

Long time colonization

HCW as source (rare)

(@ ) | @ Centers for Disease Control and Prevention
CDC 24/7; Saving Lives, Protecting Poople™

Morbidity and Mortality Weekly Report (MMWR)

CRC > MMWR

Notes from the Field: Ongoing Transmission of Candida aurisin Health Care Facilities — United States, June 2016-May

2017

Weekly / May 19, 2017 / 66(19),514-515




Emergence of Candida auris:
an international call-to-arms

* Decolonization
* Screening

) * Patient isolation
* Enviromental and fomites
' \Waste and linen disposal

Candida auris in healthcare settings — Europe

19 December 2016




How to explain this apparent emergence of C. auris?

Clancy J.C. and Nguyen M.H., Clin. Infec. Dis. 2017, 64:141-143



Laboratory testing and misidentification of C. auris

Diagnostic system Comments

API-20C May misidentify C. auris as Rhodotorula glutinis, C. sake,
Saccharomyces cerevisiae

Vitek-2 May misidentify C. auris as C. haemulonii, C. famata

MALDI-TOF Will identify C. auris if appropriate sequences are in the
database. The Bruker Biotyper library has 3 isolates from
Japan and South Korea in its database. If sequencing are not
in the database (FDA database), isolates will be identified as
yeast that gives no score

DNA sequencing Sequencing of the internal transcribed spacer (ITS) and D1-D2
domain of the large subunit rRNA gene has been performed
most commonly

Mizusawa M et al., J. Clin. Microbiol., 2017, 55:638-640
Kathuria S et al., J. Clin. Microbiol., 2015, 53:1823-1830



Rapid and accurate molecular identification of the
emerging multidrug resistant pathogen Candida auris
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Sensitivity 100% =

Specificity 100%

Kordalewska M et al., J Clin Microbiol. 2017 May 24. pii: JCM.00630-17. doi: 10.1128/JCM.00630-17.
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Laboratory testing and misidentification of C. auris

AFST method Comments

CLSI BMD May give falsely elevated caspofungin MICs

Vitek-2 May give falsely elevated amphotericin B MICs

May give most consistent results

Kathuria S et al., J. Clin. Microbiol., 2015, 53:1823-1830
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Comparison of EUCAST and CLSI Reference Microdilution MICs of Eight Antifungal
Compounds for Candida auris and Associated Tentative Epidemiological Cutoff Values
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Comparison of EUCAST and CLSI Reference Microdilution MICs of Eight Antifungal
Compounds for Candida auris and Associated Tentative Epidemiological Cutoff Values
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Partial growth inhibition ranges:
an old problem in AST
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Does genetic predisposition make C. auris virulent?
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% survival
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Borman AM et al., mSphere, e00189-16

Sherry L et al., Emerging Infectious Diseases, February , 2017

Does genetic predisposition make C. auris virulent?
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Does genetic predisposition make C. auris virulent?
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Conclusions

* Inaspan of only 7 years C. auris has become
widespread across several countries

e C. auris causes a broad range of healthcare
associated invasive and non-invasive infections

e Crude mortality of C. auris BSls is somewhat higher
than that reported for other Candida species



Conclusions

* C. auris is «always» misidentified in the routine
microbiology laboratory

* Antifungal resistance in C. auris is not uncommon
and includes MDR isolates

* The lack of awareness of this new Candida spp.
might result in transmission and outbreaks remaining
unnoticed
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