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[SHORT MASTER: Simplified key to the main groups of clinically relevant fungi
| 1a. Fungus not culturable ...............c.ccooiiininnii, Mesomycetozoa, Archiascomycetes
1 1b. Fungus culturable ..o 2
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o N . 2 3b. Colonies black .........ooooiiiiiii Black yeasts and relatives
©Q MEDCINA ‘I@Z’ 4a. Mycelium e e e S 5
4b. Mycelium nearly T 17 | R N SO O——— 8
5a. Clamp connections present, at least on
11T 1 o) 1 —— Filamentous basidiomycetes
De Hoog, G.S. Guarro, J., 1998, 5b. Clamp cqnnections SRRl PR B B s s B e Bl B 6
Atlas of clinical fungi. In: de Hoog 6a. Frul.t bOdl.CS ADSENL ..o Hyphomycetes
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Delft, 2nd edn. The Netherlands. 7b: Eront bodics cotitaitiiig 16056 oMM «oumnsn s s g Coelomycetes
8a. Sporulation abundant ..............ooiiiiiiii Zygomycota
8b. Sporulation absent; zoospores formed in water cultures .......................... Oomycota
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CARATTERE MACROSCOPICO

COLONIE NERE E ASPETTO
LIEVITIFORME

COLONIE BIANCHE COCCHI
GEMMANTI (ATTENTI
GEMMAZIONE)




BLACK YEASTS E RELATIVES

Colonia fungina

A
( \

Colonie a rapida crescita inizialmente rosa
che diventano scure con il tempo. Ife
ialine e spesse

Colonie scure a crescita moderata

Aurebasidium spp

Colonie cremose

A

Colonie filamentose

Ife spesse presenti e conidi Ife sottili e cellule gemmanti
monosettati scuri scure
Hortaea spp. Exophiala spp
v
Presenza di fialidi con Conidiogenesi Conidiogenesi Conidiogenesi acropetalica
collaretti acropetalica simpodiale acropetalica simpodiale | simpodiale con conidi singol
. con conidi in catena con conidi in catena ) i
Phialophora spp lunga corta fino a tre Rhinocladiella spp
Cladophialophora spp Fonsecae spp




BLACK YEASTS AND RELATIVES

Exophiala spp

Fonsecaea pedrosoi




BLACK YEASTS AND RELATIVES

Exophiala spp

Fonsecaea pedrosoi




| LIEVITI

ASCOMICETI Geotrichum
Candida

BASIDIOMICETI Cryptococcus
Malassezia
Rhodotorula

Trichosporon

https://stock.adobe.com/it/images/structure-
of-fungus-trichosporon-3d-
illustration/48489304 1




| LIEVITI

Prove morfologiche

Identificazione 7
UREASI GERM TEST INCHIOSTRO DI KINA
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°
identificazione - corretta
. . — Prodotti . "
.. . Api Candida® (bioMérieux) 0.5-12.8 identific
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. Auxacolor™ (Bio-Rad) 0.0-5.6 Biolog YT Microplate™ et R
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Candida auris ???7?7?7?

* Colonizzatore cute
altamente diffusibile

e Aumento di casi
registrati

* Frequenti i focolai
epidemici

* Ceppi resistenti

* Patologia notificabile

* Misure di profilassi

(Screening dei pazienti; Precauzioni per il
contatto;

Screening degli ambienti e del personale a

contatto con il paziente; Procedure per la
decolonizzazione; Management degli
ambienti; Management della comunita)

Regno Unito (PHE), Stati Uniti

(CDC), Europa (ECDC)
Sudafrica (COTHI)

Single C ours case
reported

B Transmisson or mubtiple
caes of C. ouis reported

N5 ouris cases linked
o heaktheare stays n
these countries

AMPHOTERICI!
\ !_ For injectior
222 vial contains.

ﬂ.ucnmuou i ’ I swstercin® 50

he No 1A 100

= -

80% 31%

Table 1 Key points for C. auris prevention and control by the European Centre for Diseases Prevention and Control (ECDC) and

Centers for Disease Control and Prevention (CDC)

ECDC

oC

Correct identification (MALDI-TOF; DNA sequencing of the D1/D2
domain);

Clinicians and microbiologists alertness;

Notification and retrospective case-finding

Good standard infection control measures (including environmental
cleaning, reprocessing of medical devices and patient isolation)
and prompt notification

Early identification of carriers by using active surveillance cultures
(sites considered for sampling include nose/throat, axilla, groin,
rectum, insertion sites of venous catheters; clinical samples such
as urine, feces, wound drain fluid, and respiratory specimens)

Establish the source of the outbreak (epidemiological investigation,
cross-sectional patient screening and environmental sampling);
prevention of inter-hospital and cross-border transmission

Enhanced control measures to contain outbreaks
(such as contact precautions, single room isolation or patient
cohorting, and dedicated nursing staff for colonized or infected patients)

Education and practice audits (for healthcare workers and contacts)

Antifungal stewardship

Correct identification (MALDI-TOF; molecular methods)
Confirmed isolates of C. auris should be reported to local and state
public health officials and to CDC

Infection control measures:

« Placing the patient with C. quris in a single-patient room and using
contact precautions

« Emphasizing adherence to hand hygiene

« Cleaning and disinfecting the patient care environment
(daily and terminal cleaning) with recommended products

« Screening contacts of newly identified case patients to identify C. auris
colonization

Screening should be performed to identify colonization among

potentially epidemiologically linked patients, including:

« Current roommates

« Roommates at the current or other facilities in the prior month (even if
they have been discharged from the facility)

Screening for C. auris should be done using a composite swab of the

patient’s axilla and groin (sites of consistent colonization). Patients have

also been found to be colonized with C auris in nose, external ear canals,

oropharynx, urine, wounds, and rectum.

All laboratories, especially laboratories serving healthcare facilities where

cases of C. auris have been detected, should:

« Review past microbiology records to identify cases of confirmed or
suspected C. auris

« Conduct prospective surveillance to identify C. auris cases in the future

« Consider screening close contacts of patients with C. auris for presence
of colonization

Education of all healthcare personnel, including staff working with
environmental cleaning services about C. auris and need for appropriate
precautions;

Monitor adherence to infection control practices

Antibiotic and antifungal stewardship




Candida auris DIAGNOSI

Colonie bianche o crema (SDA)
Rosa o beige (CHROMagar)

Cellule ovali e gemmanti prive
di pseudoife

Crescitaa 37 042° C

ClaipIca?

Assimila N- acetili
glucosammina, succinati e
gluconati




Candida auris DIAGNOSI

PROVE MORFOLOGICHE IDENTIFICAZIONE

CHROMAGAR CANDIDA

CHROMAGAR CANDIDA + PAL'S AGAR (uguale
volume dei due terreni mescolati)

e 37°C 48h SRR}

Rev Iberoam Micol. 2017;34:109-11

e C. auris: colonie lisce e bianche 37° Ce 42° C senza pseudoife dopo 24 e 48h.

 C. haemulonii complex: colonie lisce e rosaa 37° Ccon pseudoife dopo 48 h.
e Assenza di crescita a 42° C.




Candida auris DIAGNOSI

L. gurs is confirmed if €. owris is possible if the following initial identifications

are given. Further work-up is needed to determine if

ASSIMILAZIONE
ZUCCHERI

PROFILO PROTEICO
(MALDI-TOF MS)

Bruker Biotyper MALDI-TOF

RWUQ libraries (Versicns 2014 [5627] and miore recent)

L. auris.
C. auris

the isolate is . auris.
n/a

CA System library (Version Claim 4)

C. auris

n/a

bioMérieux VITEK M5 MALDI-
TOF

RUQ library (with Saramis Version 4.14 database and
Saccharomycetaceae update)

C. auris

n/a

VD library (v3.2)

C. auris

n/a

Qider IVD libraries

n/a

C. haemulonii
C. lusitanioe
Mo identification

VITEK 2 Y5T

Software version 8.01*

C. auris

C. haemulonii
C. duobushaemulonii
Condida spp. not identified

Older versions

n/a

C. haemulonii
C. duobushaemulonii
Candida spp. not identified

APl 20C

n/a

Rhodotorula glutinis (without characteristic red color)
C. sake
Candida spp. not identified

APIID 32C

n/a

C. intermedia
C. sake

Soccharomyces kluyveri

BD Phoenix

nja

C. catenulata
C. haemulonii
Candida spp. not identified

MicroScan

n/a

C. lusitanige**

C. guilliermondii**

C. parapsilosis**

C. fomata

Candida spp. not identified

RaplD Yeast Plus

n/a

C. parapsilosis**
Candida spp. not identified




Candida auris DIAGNOSI

IDENTIFICAZIONE MOLECOLARE

ITS1 (5-TCCGTAGGTGAACCTGCGG-3')
ITS4 (5-TCCTCCGCTTATTGATATGC-3’)

A. ITS 1/2 Phylogenetic Tree

81 Candida haemulonis|AY500375
60 Candida haemulonis|KJ707024
65 Candida haemulonis var vulnera|KY102119

43

50 Candida haemulonis|KJ706388

Candida duobushaemulonis|KJ706710

77

96

Candida pseudohaemulonii|KP131808
Candida duobushaemulonis|KJ706392
Candida duobushaemulonis|KJ707028
Candida heveicola|EU284101

Candida intermedialKP131721
Candida auris|HE797772

Candida ruelliae|AM262327

Candida haemulonis|KJ706706
77
54
53

100 Candida ruelliae|KP131809

99 — Candida albicans|KJ706389

70

v

38 38

52

L candida nivariensis|GU199446
Candida glabrata|FJ697172

48,: Candida parapsilosis|KJ706736
o4 Candida parapsilosis|KJ707054

Candida boidinii|KP132263
Candida palmioleophila| EUS569035
Candida tropicalis|AY939801

Candida dubliniensis|KP 131696
92 I E Candida albicans|FJ619278
93 L- Candida albicans|FJ662404

Candida savonica|FM178358

Candida infanticola|HQ695010
Candida tunisiensis|JQ612155

Blastomyces dermatitidis| EF592162

Candida vaccinii|lKJ630498
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+ + t +
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Candida auris DIAGNOSI

IDENTIFICAZIONE MOLECOLARE

NL-1 (5=-GCATATCAATAAGCG GAGGAAAAG-3=)
NL-4 (5= -GGTCCGTG TTTCAAGACGG-3=)

B. D1/D2 Phylogenetic Tree

98 | Candida parapsilosis CDC317|CABE01000013
100| !Candida parapsilosis|CBZX020000007
Candida tropicalis MYA-3404|AAFN02000110

Candida albicans|CS599642
91 4‘
100 Candida dubliniensis|AF405231

73

61 Candida boidiniilAY791700
50 ﬂ Candida palmioleophila|KJ705005
Candida infanticola|LWLF01000022
L Candida tunisiensis|JQ612155
98 — Candida glabrata|LLZY01000112

100L— Candida nivariensis CBS 9983|CAPV01000043
Candida savonica|HM543265
56 Candida intermedia|LT635760
_' Clavispora lusitaniae|JA606880

96 Candida pseudohaemuloniilEF177490
100| L Candida pseudohaemuloniilEU881949

97
65 Candida duobushaemuloniilKY106425

Candida heveicola]NG 055367
82 Candida sp. MTCC 7739(C. ruellia)|AM262326

100 — Candida auris|KU886679
30 [ Candida auris|LGST01000004

Candida vaccinii|KJ630499

Blastomyces dermatitidis| ACBT01000455

0.100

0.080 0060  0.040  0.020  0.000

35 Candida haemulonis|KU886684.
—1001 Candida haemulonis var. vulnera|KY106487.1
Candida haemulonis|KY 106494

ape|D epipued/elodsine|d



Candida auris DIAGNOSI

IDENTIFICAZIONE MOLECOLARE

Quattro raggruppamenti

di C. auris. (South Asian, South African,
South American, and East Asian)

Tra |1 diversi clade:

differenze

nucleotidiche <1% (D1-D2 del 28S

DNAT)

Tra le altre specie >18% (D1-D2 del

28S DNAT)

LSU rDNA

Organism % identity
Candida auris (South Asian clade) 100
Candida auris (South African clade) 99
Candida auris (East Asian clade) 99
Candida lusitaniae 82
Candida haemulonii 82
Candida guilliermondii 80
Candida ciferrii 80
Candida pseudohaemulonii 79
Candida duobushaemulonii 79
Candida tropicalis 79
Candida kefyr 79
Candida pelliculosa 78
Saccharomyces cerevisiae 77
Candida utilis 76
Candida famata 75
Candida parapsilosis 70
Candida magnoliae 46
Candida albicans 43
Candida krusei 43
Candida glabrata 42
Candida inronsnicua 47



Candida auris DIAGNOSI

PROTOCOLLO RAPIDO
DI IDENTIFICAZIONE

Clinical samples (BAL, blood and urine) Collect from hospitalized patients

100hn MA7 M101A MINTA MINTC M101D M110R M21C M73R TMIAA TRTAK TIMBAR TIIOA M

Culture in Sabouraud dextrose agar containing
antibactenal

(SDA+ Penicillin + Streptomycin)

Incubate 35°C - 24 hours

Culture in CHROM agar containing antibactenal
(Penicillin + Streptomycin)

Incubate 35°C - 24 hours

1

Culture in Sabouraud dextrose agar containing
antibactenial (SDA+ Penicillin + Streptomycin
+ S0g Nacl + 25g Manitol (as carbon sources)

In 500 liters of deionized (D) water

Incubate 40°C - 2 weeks

White and pink colonics Subculture on the
Sabouraud dextrose agar containing antibacternial
(SDA + Penicillin + Streptomycin)

Incubate 35°C - 24 hours

1.

w

PCR with C. auris
specific primers

PCR rcaction
with I'TS primers

AN

o1

Per 500 mL:

Peptone: 5 gr

Mannitolo: 25 gr

NaCl: 50 gr

Agar: 7,5 gr

Penicillina + streptomicina



