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Etiologia micosis en expansion ‘

Cryptococcus
neoformans

C ryptococcus Candida auris

Rhodotorula

L )

@

Thichosporon < &
\

Geotrichum Aspergillus fumigatus

AGENTES ETIOLOGICOS

... Candida albicans
MICOSIS INVASORAS

Fusarium
Scedosporium
Lomentospora




Espectro de actividad de los antifungicos ”clasicos”

AR | Fwco | Vor | Posa | isaw | Ganinas.

C. albicans

C. parapsilosis
C. glabrata

C. tropicalis

C. krusei

C. lusitaniae

C. auris

Otras Candida spp

Otras levaduras

Anfo B: anfotericina B; Fluco: fluconazol; Vori: voriconazol; Posa: posaconazol; Isavu: isavuconazol

Imagen J. Guinea

Rojo: inactivo; Naranja: parcialmente activo; Verde: activo



Espectro de actividad de los antifungicos ”clasicos”

[ AnfoB | Fluco | Vori | Posa | lsawu | Candinas
Aspergitus fumigatus ss [N I N N R
A. fumigatus especies cripticas _—---

A. terreus

A. flavus

A. nidulans

A. ustus

Mucorales

Fusarium

Lomentospora prolificans

Scedosporium boydii
Scedosporium apiospermum

Anfo B: anfotericina B; Fluco: fluconazol; Vori: voriconazol; Posa: posaconazol; Isavu: isavuconazol

Imagen J. Guinea

Rojo: inactivo; Naranja: parcialmente activo; Verde: activo



RESISTENCIA INTRINSECA

RESISTENCIA universal inferida

tras identificacion a nivel de
especie

VALOR MARGINAL DE AFST

TODAS las cepas son resistentes

AFST NO IMPACTO EN
DECISIONES CLINICAS O

Pide a tu micoélogo que realé
una ID correcta y precisa

RESISTENCIA ADQUIRIDA

SUSCEPTIBILIDAD universal no
puede ser inferida tras

identificacion a nivel de especie

VALOR RELEVANTE DE AFST

ALGUNAS cepas son resistentes
DECISIONES CLINICAS
GUIADAS POR AFST

Pide a tu micélogo que ademas
realice AFST




Estudios de susceptibilidad a antifungicos

,&ANDIDA

MONITORIZACION DE
RESISTENCIA

ASPERGILLUS

MONITORIZACION DE
RESISTENCIA

CUALQUIER aislado clinico

MEJORAR RESPUESTA CLINICA

intraabdominales, o muestra
foco infeccion

significativos

SOLO aislados considerados %; Hemocultivos, muestras

OTROS HONGOS FILAMENTOSOS OTRAS LEVADURAS

PAPEL MARGINAL
INTERPRETAR PRECAUCION
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Standard vs Commercial methods: strengths and pitfalls

Standard procedures Commercial methods

Availability

* Implemented in hospitals
» Staff familiar with performance

Proper validation

| 0,0
* Resistant isolates tested W

* Sensitivity and Specificity

Easy to MIC reading g“
* Low subjectivity F~ K‘ o

* Clear and well-defined endpoints

T\
Easy to MIC interpretation -
(
+ Guidance to classify isolates @
* Breakpoints validated




CLINICAL AND
LABCORATORY

STANDARDS 0
INSTITUTE® 4th Edition

Reference Method for Broth Dilution
Antifungal Susceptibility Testing of Yeasts

CLINICAL AND
LABORATORY

3rd Edition

Reference Method for Broth Dilution
Antifungal Susceptibility Testing of
Filamentous Fungi




https://www.eucast.org/ast_of fungi

EUCAST E.DEF 9. EUCAST antifungal microdilution method for moulds
EUCAST DEFINITIVE DOCUMENT E.DEF 9.4 EUCAST E.Def 10. EUCAST agar screening for resistance in Aspergillus spp

Method for the determination of broth dilution minimum inhibitory concentrations of antifungal agents

for conidia forming moulds
EUCAST DEFINITIVE DOCUMENT E.Def 10.2

Screening'method for the detection of azole and echinocandin resistance in Aspergillus using antifungal-

- 123 Ny . 6 7 8 9,10,11
1 Guinea* "7, ] Meletiadis*"~, S Arikan-Akdagli®, K Muehlethaler’, G Kahlmeter®, M C Arendrup and the containing agar plates, exemplified by A. fumigatus
Subcommittee on Antifungal Susceptibility Testing (AFST) of the ESCMID European Committee for

Antimicrobial Susceptibility Testing (EUCAST)**

J. Meletiadis*?, ] Guinea®*®, S. Arikan-Akdagli®, N. Friberg’, G. Kahimeter®, MC Arendrup®!%!! and the
Subcommittee on Antifungal Susceptibility Testing (AFST) of the ESCMID European Committee for

Antimicrobial Susceptibility Testing (EUCAST)*
EUCAST E.Def 7.4 October 2023 EUCAST antifungal MIC method for'yeasts
Actualizado estUdio

EUCAST Definitive Document E'Def 7.4 rezan n g I n a Contents lists available at ScienceDirect
—_— _— - - . . Clinical Microbiology and Infection E.'a!ﬁ!!&ﬁs'v
Method for the determination of broth dilution minimum inhibitory concentrations of antifungal agents AND INFECTION
——
journal homepage: www.clinicalmicrobiologyandinfection.com FEEscml l

for yeasts FELSEVIER

Narrative review

How to: perform antifungal susceptibility testing of microconidia-

J Guinea', J. Meletiadis>*, S. Arikan-Akdagli*, C. Giske®, K. Muehlethaler®, M. C. Arendrup’® and the forming dermatophytes following the new reference EUCAST method
E.Def 11.0, exemplified by Trichophyton™
Maiken C. Arendrup %>, Gunnar Kahlmeter *, Jesus Guinea > %71,

Antimicrobial Susceptibility Testing (EUCAST)* Joseph Meletiadis °f, the Subcommittee on Antifungal Susceptibility Testing (AFST) of
the ESCMID European Committee for Antimicrobial Susceptibility Testing (EUCAST)

Subcommittee on Antifungal Susceptibility Testing (AFST)qof the ESCMID European Committee for

#Contributed equally and share 1% author position.



EUROPEAN COMMITTEE
FEUCAST evwrmicnon:
SUSCEPTIBILITY TESTING

Eurapean Society of Clinical Microb ology and Infecticus Diseases

European Committee on Antimicrobial Susceptibility Testing

Breakpoint tables for interpretation of MICs for antifungal agents

Version 12.0, valid fro 025-06-26

Content age

Notes

Guidance on reading EUCAST antifungal breakpoint tables

Information on technical uncertainty

Candida and Cryptococcus spp.

Aspergillus spp.

P
1
2
3

Changes 4
5
6
7

Dosages
Antimicrobial susceptibility tests on groups of organisms or Link to Guidance document for interpretation of MICs for yeasts when there are no
agents for which there are no EUCAST breakpoints breakpoints

This document should be cited as: “The European Committee on Antimicrobial Susceptibility Testing. Breakpoint tables for interpretation of MICs for antifungal agents, version 12.0, 2025.
http://www.eucast.org/astoffungi/clinicalbreakpointsforantifungals/.

https://www.eucast.org/fileadmin/eucast/pdf/AFST/clinical_breakpoints/AFST_BP_v12.0_non-protected_Final_26 Jun_MaCA.pdf



European Committee on Antimicrobial Susceptibility Testing
Breakpoint tables for interpretation of MICs for antifungal agents

Version 12.0, valid from 2025-06-26

Version 12.0, 2025-06-26

Changes (cells containing a change, a deletion or an addition) from v:11.0 are marked yellow.

General

Yeast

To allow for broader and more inclusive coverage of yeast species, the title 'Candida and Cryptococcus spp.' has been revised to 'Yeasts’
Breakpoints for Candida auris were added for micafungin;*anidulafungin, and amphotericin B, as well as a note regarding fluconazole vs. C. auris .
The non-species specific breakpoints have been omitted as detailed guidance has been provided in the seperate guidance document for species
without breakpoints ("What to do when there.are no breakpoints - guidance for rare yeasts")

Comment 7, which noted the rarity of voriconazole resistance in C. parapsilosis, has been removed, as isolates harboring ERG11 mutations
associated with cross-resistance to voriconazolg have become increasingly common in several countries.

The following comment was removed, as breakpoints have previously been established for Candida tropicalis :

"MICs for C. tropicalis are 1-2 two-feld dilution steps higher than for C. albicans and C. glabrata . In the clinical study, successful outcomes were
numerically slightly lower for C. fropiealis than for C. albicans at both dosages (100 and 150 mg daily). However, the difference was not significant, and
whether it translates into a glinicallyyrelevant difference is unknown".

Finally, the micafungin breakpointfor C. glabrata has been elevated to 0.06 mg/L.

Aspergillus spp.

Posaconazole and/orfisavuconazole resistant breakpoints were adjusted for Aspergillus fumigatus , Aspergillus flavus , and Aspergillus terreus to also
cover the ATU range."The ECOFF and breakpoint for A. nidulans has been elevated one dilution to avoid misclassifications of wild type isolates as
resistant.

Dosages

Dosage recommendations were added for isolates in the "I" category for amphotericin B.
Dosage recammendations were also added for flucytosine and terbinafine.




Broth microdilution: reference methods

X

Methods for antifungal susceptibility testing

EUROPEAN COMMITTEE
ON ANTIMICROBIAL
SUSCEPTIBILITY TESTING

European Society of Clinical Microbiology and Infectious Diseases

Marketed methods

Etest® (bioMérieux)

VITEK®2 (bioMérieux)

\\SensititreTM

YeastOne™

%
O

Etest®

[ I?--m- IHIIIIIII-II-

-
E [

VITEK®2

249
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RESISTENCIA EN CANDIDA EN NUESTRO ENTORNO

* Como regla general podemos asumir que....

* No hay resistencia a anfotericina B en Candida
* Resistencia a azoles o equinocandinas anecdotica en C. albicans o C. tropicalis

* Despistaje de resistencia a equinocandinas y fluconazol en C. glabrata

* Con las levaduras diferentes a Candida las cosas se complican

* Pero tenemos retos actuales..:.

* Resistencia a azolesen C. parapsilosis

* Emergenciade C. auris



Original Article

Medical Mycology, 2016, 54, 733-739
caocen | oz . 'y vy
I I S H AM SR S hEI doi: 10.1093/mmy/myw033
H 330500 Advance Access Publication Date: 9 May 2016

Original Article

Scope and frequency of fluconazole trailing
assessed using EUCAST in invasive Candida

spp. isolates . . _
Laura Judith Marcos-Zambrano'-2, Pilar Escribano'2-3, Tralllng: presence Of FESIdua| yeaSt grOWth 18]

Carlos Sanchez-Carrillo'%2, Emilio Bouza'?3* and Jesus Guinea'%34* . . .
wells (containing fluconazole concentrations

0,70 -
" above the MIC.
0,60 1 "\
0,50 -
0,40 - O wmic
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0-5%
0,20 -
0,10 -
Ref: Marcos-Zambrano et al. Med Mycol 2016
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Clinical Microbiology and Infection 23 (2017) 49.e1-49.e8

Contents lists available at ScienceDirect C M I
.. . : : CLINICAL
Clinical Microbiology and Infection MICROBIOLOGY
AND INFECTION
P
FI SEVIER journal homepage: www.clinicalmigrabiglogyandinfection.com 3R ESCMID Zizes

Original article

Evaluation of the possible influence of trailing and paradoxical effects
on the clinical outcome of patients with candidemia

C. Rueda ', M. Puig-Asensio °, ]. Guinea %-B." Almirante >, M. Cuenca-Estrella /,

0. Zaragoza "~ for the members of the,CANDIPOP Project from GEIH-GEMICOMED
(SEIMC) and REIPI*







i AAC e 15 hospitales EEUU

Journals.ASM.org

Real-World Experience with Echinocandin MICs against Candida
Species in a Multicenter Study of Hospitals That Routinely Perform e 2.8
Susceptibility Testing of Bloodstream Isolates

Gregory A. Eschenauer,” M. Hong Nguyen,b Shmuel Shoham,© Jose A. Vazquez,d* Arthur J. Morris,® William A. Pasculle,’ ®
Christine J. Kubin,® Kenneth P. Klinker," Peggy L. Carver,' Kimberly E. Hanson,) Sharon Chen,* Simon W. Lam,' Brian A. Potoski,™ c

Lloyd G. Clarke,® Ryan K. Shields,” Cornelius J. Clancy®™"
Breakpoints CLSI
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I ORIGINAL ARTICLE

Detecting Echinocandin Resistance in C. glabrata Using
Commercial Methods: Are CLSI or EUCAST Breakpoints
Suitable for Categorical Classification?

Pilar Escribano23 @ | Laura Alguacil Cuéllar? | Almudena Alvarez-Gutiérrez!2 | Patricia Mufioz2%5 | Jests Guineal234
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Etest® strips
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Ref: Escribano E. Mycoses 2024



Tiras plasticas difusion de gradiente sobre hemocultivos

Imagen propia del autor



Rapid Antifungal Susceptibility Determination for Yeast Isolates by
Use of Etest Performed Directly on Blood Samples
from Patients with Fungemia”

Jests Guinea,!*** Sandra Recio,! Pilar Escribano,! Marta Torres-Narbona,' Teresa Peldez,'**

Carlos Sanchez-Carrillo,"* Marta Rodriguez-Créixems,

The Etest Performed Directly on Blood
Culture Bottles Is a Reliable Tool for
Detection of Fluconazole-Resistant

Candida albicans lIsolates

Pilar Escribano,2P Laura Judith Marcos-Zambrano,>® Ana Gémez,2*

Carlos Sanchez,@P< M. Carmen Martinez-Jiménez,®® Emilio Bouza,®<d

Jeslis Guineaab.cd

AAC 2017

1,2,3 1,23

and Emilio Bouza

JCM 2010

Resistance to Echinocandins in Candida Can Be Detected by
Performing the-Etest’Directly on Blood Culture Samples

Maria Angeles Bordallo-Cardona,*® Laura Judith Marcos-Zambrano,®® Carlos Sénchez-Carrillo,®® Emilio Bouza,>P.<d
Patricia Munoz,2®.<4 Pilar Escribano,®P "' Jestis Guinea®P.cd

AAC 2018
é e AANtimicrobial Agents SUSCERTIBILITY
4 aonotber and Chemotherapy®

Check for
updates

Detection of Echinocandin-Resistant Candida glabrata in Blood
Cultures Spiked with Different Percentages of FKS2 Mutants

Maria Angeles Bordallo-Cardona,» Carlos Sanchez-Carrillo,»P Emilio Bouza,>P.<d Patricia Mufoz,».<4 Pilar Escribano,>
Jeslis Guinea=P.<d

AAC 2019



Aspergillus seccion Fumigati

Anfo B Azoles Resistencia

A. fumigatus sensu stricto S SoR  secund
N. pseudofisheri SoR R Intrinseca

A. fumigatiaffinis QY‘

A. viridinutans , “ 2
R Intrinseca . S
A. lentulus k. —
(a) (b)

N . U dag a Wa e Figure 1. (a) A. fumigatus sensu stricto and (b) A. lentulus isolates grown on potato dextrose agar plates.

Ref: Van der Linden JWM et al. Med Mycol. 2011 Apr;49 Suppl 1:S82-9;
Krishnan S et al. Mycoses 2009 May;52(3):206-22; Guinea J. J. Fungi 2020, 6,

343.

Anfo B: anfotericina B. S: sensible. R: resistente.
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Resistencia a azoles en Aspergillus fumigatus ss

Diana: 14-a esterol desmetilasa (gen Cyp51A)

_[— FaeY
— 8527

tewzw Alteraciones en gen cyp571A: mutaciones puntuales o sobreexpresion génica

F445I

cypslA

3 UTR

Q88H
— L98H 1
. Reported Azole
cyp51A Polymorphism l};esistance
—Y121F
— 1300
— G138C R34/L98H pan-azole
— Q141H
— H147Y
voriconazole,
TR46/Y121F/T289A posaconazole
— M172V .
- TRS3 voriconasole
I
— F219C,|
iy g TR120 TRI120/F46Y/M172V/E427K pan-azole
) TR53
— N248T Multi-R =«
— D255E TR4AG Y121F T289A,
TR34 L98H 52971
— 1266N g’ =
— 12890 BOUDBOVORVOVINOVONVONDT e LRGPV K——
— N297T Promotor
cypslA rolymorphism i{esistance cyp51A Polymorphism i{esistance
N22 itraconazole P394 itraconazole
itraconazole, Y431 pan-azole
posaconazole D
G4z itréconazole,
Y121 voriconazole - Vericbnazole
D G132 pan-azole G434 pan-azole
141 -azol .
E427K Q pan-azo'e T440 itraconazole
JJ—Y‘B]C H147 pan-azole —
—=— G435, A . i
—|_ ’ itraconazole, G4al8 itraconazole
—LG434C
posaconazole
G4485 )
F219 itraconazole, Y491 itraconazole
- posaconazole
o Dudakova et al. Clin Microbiol Rev. 2017 Oct;30(4):1065-1091
I ——— der Torre M. J. Fungi. 2020, 10;6(1):12
posaconazole van der Torre M. J. Fungi. , 10;6(1):
M236 itraconazole

'Ruta clinica

Inhalacién esporas S

4

Tratamiento
azoles

4

Desarrollo R

4

G54, P216, M220, G448

Ruta ambiental

Inhalacién esporas R

4

TR34, TR46,
TR53, TR120

FALLO TERAPEUTICO

Gonzalez-Jiménez |. Tesis Doctoral. Origen, desarrollo y nuevos mecanismos de resistencia a azoles en Aspergillus fumigatus. 2022
Wiederhold NP and Verweij PE. Curr Opin Infect Dis. 2020 Aug;33(4):290-297



Aspergillus: deteccidn resistencia en el laboratorio

A 4

A. flavus
A. terreus
A. niger

A. nidulans

https://www.eucast.org/astoffungi/methodsinantifungalsu
sceptibilitytesting/ast of moulds Gltimo acceso 06/2024

EUCAST agar screening for resistance in Aspergillus spp

‘ EUEiE.Def 10.2 June 2022

EUCAST DEFINITIVE DOCUMENT E.Def 10.2

Screening method for the detection of azole and echinocandin resistance in Aspergillus using antifungal-

containing agar plates, exemplified by A. fumigatus

Identificacion correcta

J. Meletiadis'?, J Guinea®*®, S. Arikan-Akdagli®, N. Friberg’, G. Kahlmeter®, MC Arendrup®®!! and the
Subcommittee on Antifungal Susceptibility Testing (AFST) of the ESCMID European Committee for
Antimicrobial Susceptibility Testing (EUCAST)*

Agares con antifungicos

A 4

A. fumigatus

EUCAST E.DEF 9.4 March 2022 EUCAST antifungal microdilution method for moulds

EUCAST DEFINITIVE D

(.

Method for the determination of broth dilution minimum inhibitory concentrations of antifungal agents

for conidiafor moulds

J Guinea***?, J Meletiadis**®, S Arikan-Akdagli®, K Muehlethaler’, G Kahlmeter®, M C Arendrup®*®*! and the
Subcommittee on Antifungal Susceptibility Testing (AFST) of the ESCMID European Committee for
Antimicrobial Susceptibility Testing (EUCAST)**

*Both authors contributed equally

Tiras plasticas gradiente

difusion


https://www.eucast.org/astoffungi/methodsinantifungalsusceptibilitytesting/ast_of_moulds
https://www.eucast.org/astoffungi/methodsinantifungalsusceptibilitytesting/ast_of_moulds

Azole and Amphotericin B MIC Values against Aspergillus
fumigatus: High Agreement between Spectrophotometric and
Visual Readings Using the EUCAST EDef 9.3.2 Procedure

AMERICAN Antlm|cr0blal AgentS
SOCIETY FOR

microsiotocy AN Chem otherapy

Julia Serrano-Lobo,*P Ana Gémez, b Waldo Sanchez-Yebra,c Miguel Fajardo,? Belén Lorenzo,® ('Ferran Sanchez-Reus,f
Inmaculada Vidal, Marina Fernandez-Torres," Isabel Sanchez-Romero,’ Carlos Ruiz de Alegria-Puig,’ José Luis del Pozo,*
Patricia Mufoz,abLm (2 Pilar Escribano,>P (2 Jestis Guinea, P! on behalf of the ASPEIN Study Group

a b
05mg/l 025mg/l 0125mg/L  0-125meg/L  0.06mg/l=y" 0.03mg/L  0.015 mg/L

ITRA

POSA

2 mg/L 1mg/L 0.5 mg/L 0.25 mg/L 0. 125 mg/L

VORI

ISA

Itra: [traconazole; Vori: voriconazole; Posa: posaconazole; Isa: isavuconazole.
Ref: Serrano-Lobo J et al. Antimicrobial Agents and Chemotherapy. 2021; January 1 e01693-20



Aspergillus fumigatus y agar con azoles

Ino a) Azole-agar screening method

culum

G54W TR34/L98H

~-—

Mutant isolates alone

Mutant isolates together with
WT isolate (1:5)




-

Suspensiones de
conidias en agua
destilada suplementada
con Tween 20 (0,1%)

J

susp
coinidj

v

=

En placas de agar con azoles y tiras de
difusion en gradiente:

Sensibilidad y especificidad: =2 98%

10 min.



Tiras de difusidn en gradiente

TR;,-L98H G54R
SENSIBLE e =

Received: 8 September 2022 | Revised: 20 October 2022 Accepted: 21 October 2022 Medical Mycofugy 2025, 0, lTI\ranI 1

DOI: 10.1111/myc.13541 hitps://doi.org/10.1093/mmy/myaf011 ! ISHAM :ﬁ‘m.ég-_;?.‘ OXFORD
Original Article NTER 0 "t }."i-‘- UNIVERSITY PRESS
Advance access publication date: 5 February 2025 1 Huma LOGY fr - e

ORIGINAL ARTICLE

Gradient diffusion strips for detecting azole resistance in

. . Effective detection of azole resistance in Aspergillus
Aspergillus fumigatus sensu lato

fumigatus sensu stricto using a gradient diffusion plastic
Julia Serrano-Lobo'?® | Ana Gémez'?® | Elena Reigadas?3® | Strip: A comparison Of filtered'adiUSted VS.
Patricia Mufioz"?*4® | Pilar Escribano?® | Jests Guinea?*® | unfiltered-unadjusted inocula

on behalf of the ASPEIN Study Grou i . o =
¥ P Julia Serrano-Lobo'2 Elena Reigadas 123 Patricia Mufnoz “1234 Pilar Escribano “/125.*

and Jests Guinea “1235*1 on behalf of the ASPEIN Study Group



Itraconazol Voriconazol

50

30 30
20

20

Coinciden con
puntos  corte
EUCAST v10

o | == = = 10
-10 l—l 0

TRy-Y121F-T289A -10

Puntos de corte propuestos:

n.'&’f” A - A A S u???négyuﬁn&a’?nﬁf’q‘}@n‘f’ g e AR RS e o * ltraconazol: >1 mg/L

Posaconazol * Voriconazol: >1 mg/L

20

15 * Posaconazol: >0,25 mg/L

10

B Cepassensibles seguin EUCASTE. Def. 8.4
B Cepasresistentes segan EUCAST E. Def. 9.4

TR4-Y121F-T28SA

Distribucion de CMls segln el método de tiras de difusidn en gradiente usando indculos filtrados-ajustados (por encima del eje X) o sin filtrar ni ajustar(por
debajo del eje X)



. C. glabrata resistente a C. parapsilosis C. auris
Patégeno . : . : :
equinocandinas resistente a fluconazol multirresistente

Azoles: copia
cromo 3y5,

. bo eflujo,
zifs?cgfginao de Mutaciones genes Mutaciones gen ERG11 iones genes ERG
utaciones genes
FKS1
Tratamiento con Q
Contexto de equinocandinas. ] ..
o s eminacioén clonal
aparicion del Candidiasis intra- (inter-paciente)
problema abdominal P
(intra-paciente) ?\

Impacto uso previo

antifingicos Bajo o muy bajo

Acciones Limitar uso
preventivas equinocandinas

O

Mejorar control de infeccion nosocomial

EMERGENCIA DE HONGOS “RAROS”

CON ALTA RESISTENCIA INTRINSECA

A. fumigatus resistente
a azoles

Mutaciones gen
Cyp51A

Uso pesticidas azoélicos
(medio ambiente)

Limitacion uso
pesticidas en medio
ambiente




Para llevar a casa

Realizar estudios de sensibilidad al menos en Candida y Aspergillus significativos
Optar por antifungicos para los que existen-puntos de corte

Obviar resistencia intrinseca vs Buscar resistencia adquirida

Métodos de referencia son recomendables

Sensititre para Candida (puntos de corte de CLSI)

Tiras de gradiente para_Candida y Aspergillus (puntos de corte “no oficiales”)
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