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Revista Iberoamericana de Micologia
Volume 34, Issue 1, January-March 2017, Pages 23-27

Original article
Nosocomial fungemia by Candida auris: First four
reported cases in continental Europe

Fungemia nosocomial por Candida auris: primeros
cuatro casos en Europa continental

Alba Cecilia Ruiz Gaitan %, Ana Moret ?, José Luis Lopez Hontangas . José Miguel Molina ¢, Ana Isabel Aleixandre
Lépez ® Alicia Hernéndez Cabezas © , Juan Moallar Maseres 9, Rabat Chouman Arcas %, Maria Dolores Gémez Ruiz %,

Miguel Angel Chiveli %, Emilia Cantén * Javier Pemén * <2 &
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CDC alerts in 2016:

.y y',’ . .
(l/f ) ’O' Centers for Disease Control and Prevention
(]

- CDC 24/7: Saving Lives, Protecting People™

« Emergent multi-drug resistant  fungal

pathogen Clinical Alert to U.S. Healthcare Facilities -

June 2016

Global Emergence of Invasive Infections Caused by
the Multidrug-Resistant Yeast Candida auris

Summary: The Centers for Disease Control and Prevention (CDC) has received reports from
international healthcare facilities that Candida auris, an emerging multidrug-resistant (MDR) yeast, is
causing invasive healthcare-associated infections with high mortality. Some strains of C. auris have
elevated minimum inhibitory concentrations (MICs) to the three major classes of antifungals, severely
limiting treatment options. C. auris requires specialized methods for identification and could be
misidentified as another yeast when relying on traditional biochemical methods. CDC is aware of one
isolate of C. auris that was detected in the United States in 2013 as part of ongoing surveillance.
Experience outside the United States suggests that C. auris has high potential to cause outbreaks in
healthcare facilities. Given the occurrence of C. aurisin nine countries on four continents since 2009,
CDCis alerting U.S. healthcare facilities to be on the lookout for C. aurisin patients.
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« Emergent multi-drug resistant  fungal

pathogen Clinical Alert to U.S. Healthcare Facilities -

June 2016

« Severe nosocomial deep-seated infections Global Emergence of Invasive Infections Caused by
the Multidrug-Resistant Yeast Candida auris

Summary: The Centers for Disease Control and Prevention (CDC) has received reports from
international healthcare facilities that Candida auris, an emerging multidrug-resistant (MDR) yeast, is
causing invasive healthcare-associated infections with high mortality. Some strains of C. auris have
elevated minimum inhibitory concentrations (MICs) to the three major classes of antifungals, severely
limiting treatment options. C. auris requires specialized methods for identification and could be
misidentified as another yeast when relying on traditional biochemical methods. CDC is aware of one
isolate of C. auris that was detected in the United States in 2013 as part of ongoing surveillance.
Experience outside the United States suggests that C. auris has high potential to cause outbreaks in
healthcare facilities. Given the occurrence of C. aurisin nine countries on four continents since 2009,
CDCis alerting U.S. healthcare facilities to be on the lookout for C. aurisin patients.
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Severe nosocomial deep-seated infections

High transmissibility and mortality —
OUTBREAKS

fl;f;z Centers for Disease Control and Prevention

@ CDC 24/7: Saving Lives, Protecting People™

CD

Clinical Alert to U.S. Healthcare Facilities -
June 2016

Global Emergence of Invasive Infections Caused by
the Multidrug-Resistant Yeast Candida auris

Summary: The Centers for Disease Control and Prevention (CDC) has received reports from
international healthcare facilities that Candida auris, an emerging multidrug-resistant (MDR) yeast, is
causing invasive healthcare-associated infections with high mortality. Some strains of C. auris have
elevated minimum inhibitory concentrations (MICs) to the three major classes of antifungals, severely
limiting treatment options. C. auris requires specialized methods for identification and could be
misidentified as another yeast when relying on traditional biochemical methods. CDC is aware of one
isolate of C. auris that was detected in the United States in 2013 as part of ongoing surveillance.
Experience outside the United States suggests that C. auris has high potential to cause outbreaks in
healthcare facilities. Given the occurrence of C. aurisin nine countries on four continents since 2009,
CDCis alerting U.S. healthcare facilities to be on the lookout for C. aurisin patients.
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Emergence of a new multi-drug resistant ANTIBIOTIC RESISTANCE THREATS
pathogen IN THE UNITED STATES

Global health threat: I 2 0 1 9

Health and Human Services
Centers for Disease

Control and Prevention

« Emergent multi-drug resistant  fungal
pathogen

Urgent Threats

« Severe nosocomial deep-seated infections Carbapenem-resistant Acinetobacter
Candida auris (C. auris)
« High transmissibility and mortality — Clostridioides difficile (C. difficile)
OUTB REAKS Carbapenem-resistant Enterobacteriaceae (CRE)

Drug-resistant Neisseria gonorrhoeae (N. gonorrhoeae)
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Urgent Threats

« Severe nosocomial deep-seated infections Carbapenem-resistant Acinetobacter
Candida auris (C. auris)
« High transmissibility and mortality — Clostridioides difficile (C. difficile)

OUTBREAKS Carbapenem-resistant Enterobacteriaceae (CRE)

Drug-resistant Neisseria gonorrhoeae (N. gonorrhoeae)

 Increase with the COVID-19 pandemic




Emergence of a new multi-drug resistant ANTIBIOTIC RESISTANCE THREATS
pathogen IN THE UNITED STATES

E E o Signin Home News Sport Reel Worklife Travel Future

NEWS

Home | Coronavirus | Climate | Video World UK | Business | Tech | Science | Stories | Entertainment & Arts

Health @ Coronavirus

Candida auris: The new superbug on
the block

By Lena Ciric
BBC News

(®© 17 August 2019
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Candida Auris Outbreaks: CDC
Reports How This ‘Superbug’
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Outbreaks of Untreatable, Drug-Resistant
Fungus Spread in 2 Cities

For the first time, the C.D.C. identified several cases of Candida
aurls that were resistant to all drugs, in two health facilities in
'Texas and a long-term care center in Washington, D.C.
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Countries from which Candida auris ca;.ses have been reported, as of February 15, 2021
This map is no longer being updated given how widespread C. auris has become.
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Morphogenetic plasticity MIcROBIOLOGY | 28imSp :

» Different phenotypes — different behaviors

Combined Antifungal Resistance and Biofilm Tolerance:
the Global Threat of Candida auris

Dificulties in identification

(2) Korea* (61) cLsI
(9) Kuwait (56) Etest
(4) Multiple® (54) CLslI
(12) Venezuela (18) CLSI

Virulence Ryan Kean?, Gordon RamageP®
i lelted and diverse evidence Reference  Country (no. of isolates) Method
* Non-aggregative phenotypes more pathogenic (8) India (350) cLsi
* Virulence factors (39) United Kingdoma (119-128) CLsI
(72) India’ (123) cLsl 80
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High mortality in susceptible patients - S AT - £
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Extraordinary multi-drug resistance

4 4 e (1) Korea (15) CLSI, Etest for AMB
« Some isolates resistant to azoles, amphotericin and

candines
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Global epidemiology of emerging Candida auris

* Globally four main clades

Johanna Rhodes, Matthew C Fisher =

 Possible clade V in Iran

Clades
¥ South Asian (Clade 1)

East Asian (Clade 1)
B South African (Clade IlI)
B South American (Clade IV)
[l Unknown

Chow et al. Emerg Infect Dis. 2019 Sep;25(9):1780-1781. P e T —
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* Globally four main clades

 Possible clade V in Iran

No phylogenetical traceability

Simultaneous and independent appearance

Chow et al. Emerg Infect Dis. 2019 Sep;25(9):1780-1781.

Current Opinion in Microbiology

Volume 52, December 2019, Pages ¢

Global epidemiology of emerging Candida auris

Johanna Rhodes, Matthew C Fisher =
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B South African (Clade IlI)
B South American (Clade IV)
[l Unknown

Current Opinion in Microbiology
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* Globally four main clades

 Possible clade V in Iran

No phylogenetical traceability

Simultaneous and independent appearance

 From 380 — 36 years ago

Chow et al. Emerg Infect Dis. 2019 Sep;25(9):1780-1781.

MICROBIOLOGY
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Tracing the Evolutionary History and Global Expansion of
Candida auris Using Population Genomic Analyses

Clades
¥ South Asian (Clade 1)

East Asian (Clade 1)
B South African (Clade IlI)
B South American (Clade IV)
[l Unknown

Current Opinion in Microbiology
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New scientific discoveries: Plants and fungi

Martin Cheek g2, Eimear Nic Lughadha, Paul Kirk, Heather Lindon, Julia Carretero, Brian Looney
... See all authors ~

* 148.000 fungal species described
« 5.1 million fungal species estimated

> Am J Bot. 2011 Mar;98(3):426-38. doi: 10.3732/ajb.1000298. Epub 2011 Mar 2.

The fungi: 1, 2, 3 ... 5.1 million species?

Meredith Blackwell !
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* 148.000 fungal species described
« 5.1 million fungal species estimated

* | | spp. infecting mammals and humans

Ve &

Cryptococcus spp.
¢

Aspergrflus spp.

L3

Hrstoplasma spp.

Environment iﬁ:\_ .f,-)

Pneumocystis spp.

~

Candida spp.

Human Host
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Cryptococcus spp.

* 148.000 fungal species described !E
« 5.1 million fungal species estimated
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Aspergiﬂus spp.

e | | spp. infecting mammals and humans | \Lﬁy

Histoplasma spp.

Ml thermal restriction barrier Environment LS)

. Human Host
Pneumocystis spp.

A w 7

Candida spp.

adaptative immunity

> PLoS Pathog. 2012;8(8):21002808. doi: 10.1371/journal.ppat.1002808. Epub 2012 Aug 16.

Fungi and the rise of mammals

Arturo Casadevall 1
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The global warming nypothesis

C. auris is halotolerant and termal tolerant

# o Global warming is responsible for
raising the ambient climate
temparaturas, which selacts fungal
clades that can reproduce al avian and
mammalian basal lemperatunes.

Rural environment

Thematolerant C. auns may have

been transplanted by birds across the B

globea to rural areas whare human and F B ¥ . a W

birds are in constant cantact. Rural enviranment activities
{a.q., farming) provide the
opportunity for interspecies

/ transmission of virulent

pathogens such as C. auris

nvironment

. ; ' Hospital
Candida awrs previously existed as a ¥ Y‘(//#

plant saprophyte that gained 4 £
thermololerance and salinity olarance i

as a result of the effects of chimate

change on the wetland ecosystem. eventually led C. awnis into health care

environments.

isual Art & 2019 The University of Texas MD Anderson Cancer Centar

Casadevall et al. mBio . 2019 Jul 23;10(4):e01397-19
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| | | CBS S48 Candida haemuloniz
T h I O b a I Wa r m I n h h E CEBS 5149 {andida haemuloniz
e g g yp Ot e S I S ~  CBS TEO1 {andida haemuloniz
CES 6520 {andida haemulonis
CES 5150 {andida haemulonis
S .' CBS 7802 {andida haemulonis
C. auris is halotolerant and termal tolerant i) oo’
| CBS 6915 Candida duwobushaemulons
—t CBSTEDD Candida duobushagmulona

CBS TT98 Candida duabushasmulana

CBS 7199 Candida dudbushasmulana

Global warming is responsible for . P
raising the ambient climate Rural environment L CES 14366
temparaturas, which selacts fungal CES 10815
clades that can reproduce al avian and M

mammakian basal lemperatures. ) . b . CES 7248 Candida heweicola

Candida vultising

Candida rutlise

CES 5801 Clavispora hmitanise
CES 5209 Clavispora lusitanise
1 CE§ 5094 Clavispora lusitanise
i Thematolerant C. auns may have - { 1 L CES 977 Candida asparagi
been transplanted by birds across the o - CES 9770 da asparag
globea to rural areas whare human and c e 57 — e L 5 - CES TOS8 Clavispora opuntise
birds are in constant cantact. enviranment _acllumes
{2.0., farming) provide the CES 13402 Candida rhizophoniendis

opportunity for interspecies
+ transmission of virulent CES 10510 Candida thailandica
pathogens such as C. auris |
—— J' "ﬁ! CES 7879 Candida akabanensis
Kiasy CBSS033  Candida akabanensis
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CES 7195 Candida tsuchiyae
CES E414 Candida intesmedia
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Candida awrs previously existed as a ¥ T

plant saprophyte that gained £ —
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CES 2044 Candida intermedia var. intermedia

as a result of the effects of climate CBS dddl {andida intermedia
change on the wetland ecosystem. eventually led C. awnis into health care { . .
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— CBES&ME {andida pseudomtermedia

isual Art & 2019 The University of Texas MD Anderson Cancer Centar
CBS 11558 Candida citri

CES 10928 {andida suratensis
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Environmental Isolation of Candida auris from the Coastal .
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CBS 2052 Candida maga

Parth Arora®P®, Prerna Singh?, Yue Wang®, Anamika Yadav?, Kalpana Pawar®, Ashutosh Singh?, U CES 0331 Metschnakowia orientalis
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