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Multidrug resistance
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Only three main classes of

antifungals for systemic
treatment available

MDR (multi-drug X PDR (pan-drug

resistant) resistant resistant)
Non-susceptibility to at

Non-susceptibility to at least |east one agent in all but Non-susceptibility to all

one agent in three or more two or fewer antimicrobial agents in all antimicrobial

antimicrobial categories categories categories

Magiorakos AP et al. Clin Microbiol Infect 2012; 18:268-81.



€—— Manoproteins

Cell wall o B-13-glucan

p -1,6-glucan

od | oo <€— Chitin

@ 00000 QO00Q poooo
Membrane E} eI i LY
%&&, OOHO OO0
7~y Echinocandins
© Ergosterol A 261 215 Caspofungin
Micafungin

Fluconazole : :
PO'Y@HS %_- Voriconazole A T
Amphotericin B I S —

Posaconazole
Isopentenyl-PP Isavuconazole
V2R I

Acetyl-coA Leucine

Pyruvate +

g3P-glyceraldehyde Courtesy of O. Zaragoza



Azole resistance

Alastruey-lzquierdo TIMM 2017
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Public Health Threat of drug resistant fungal infections
Subimtted by HLeSueur on Fri, 04/22/2016
http://www.aspergillus.org.uk/content/public-health-threat-drug-resistant-fungal-infections



AF resistance

Alastruey-lzquierdo TIMM 2017

Secondary R

Empiric and
prophylactic
High treatment

Resistance

mortality

rates Intrinsic R




Candida

Intrinsic resistance
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Epidemiological change
Species such as C. krusei or C. guilliermondii
Secondary resistance:

Acquire azole resistance> mucosal candidiasis
(AIDS)

Echinocandin resistance mainly in C. glabrata
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Lass-Florl, Mycoses 2009

C. albicans

C. glabrata S S
C. parapsilosis S S

C. tropicalis S S S
C. krusei S R S

A
Candida patapsilosis
Candida glabrata
Candida tropicalis

¥ Candida dubiiniensis

Quindos RIAM 2014
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100%
i TABLE Z. of resistance Candida bloodstream nfection solates -
28? ~ Candida spp. ey OB ENTRY Survolionce Program, 2008 to 2009 el sl s
o o ..
70% i guilliermondii , ot No. (%) of isolates resista=s to cach antifungal agent by regice”
60% = dubliniensis Asia-Pacific L America Ezrope N. Ametica Total
50% C. albicans Anidulafungin zyion) 161 (0. 414(02) mgm 1,010 (0.1
20% = lusitaniae Micafungin 25 (0.0) 161 (0. 414(0.2) 406 (0.0} 1,010 (0.1
0 Fluconazole 25 (3.4) 161 (0.0) 414 (0.0) 406 (0.0) 1,010 (0.1)
30% . Posaconazole 29 (0.0) 161 (0.0 414 (0.0) 406 (0.0) 1,010 (0.0)
0% w krusei Varicanxzole 25 (0.0) 161 (0.0) 414 (0.0) 406 (0.0) 1,010 (0.0)
10% i tropicalis C. glabwuta Asidulafungin 7(0.0) 18 (0.0) 131(1.5) 220(32) 376 (2.4)
0% . Fhcomsale 7(00) 18(00) Bie 0@ (56
« parapsilosis Pasaconazole 7533 18 ofg; 131 (15) 220(5.5) 376 (3.
Voricunszole 7(00) 18 (0.0) 131 (0.0) 220(5.9) 376 (3.5)
w glabrata
By R Micatungin® " 7000 (0 e ﬁ% 160 (0.0) 359 00
H M 2
A & albicans el 7(0.0) 89 (6.7) 103 (3.9) 160 (5.0) 1359 (5.0)
Posaconazole 7{0.0) 89 (0.0) 103 (0.0) 160 (0.0) 359 (0.0)
Variconazale 7 (n.o) 59 (0.0) 103 (0.0) 160 (0.0} 359 (1h0)
C. tropicalis Anidulafungin o 59 (o.g) 55 (0.0) 98 (1.0) 218 (0.5)
. Micafungin s .o 59 (0 55 98 (0.0 218 (0.0)
2,085 isolates Fluconaznle ( ) 5921.1; a6 93(2.1; ztsfa.z)
: Posaconazole gg 59 (0. 55 (0.0) 98 (2.0 218 (nog
79 medical centers Vociconazole 591 55(3.6) 98 (20 218 (29
ian- ifi . i C. housei® Anidulafungin 1000 5(00 19 15 (00 40 (00
Asian-Pacific (16 centers; 51 isolates), oy i 0 2%8) gﬁi EES; L
Posacon e 1
European (25/750), Voriconszole 11000y 5 (00) 19 (0.0) 15(0.0) WS
Latin American (10/348) oo st s et s IC > .5t ookt vl oo C: i C.mplal 4 C: b, o MIC > 4 pg e . ppubis,
: .Mm?ﬁgﬂmmmc‘&mmmﬂmmhrlﬂwnhhmh.mﬂh
North American (28/936) ook oo 53 B

Pfaller J. Clin. Micro 2011
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Tahle 1
Activity of antifungal agents tested against fungal organism groups with 210 isolates collected in a global sunveillance study during 2013.
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Organism (no. tested) antifungal agent MIC/MEC:5 [pg/mL]) MIC/MECs [ pe/mL) Range | ug/mL) CLSI ECV
E5ER EWTENWT
€. albicans (712)
Amidulafungin 0.015 0.06 20,008 to 0.12 100.0/0.0 100.0/0.0
Caspofungin 0.03 0.03 40008 to 0.06 100.0,0.0 100.0/0.0
Micafungin 0.015 0.03 20,008 1o 0.03 100.0.0 100.0/0.0
Fluconazole 012 0.25 <0.06 to =128 S9.6/0.4 98.5/1.5
Voriconazole =0.008 0.015 50,008 to =8 99.7/0.3 99.2/0.8
Posaconazole 0.06 0.06 0,008 to =8 e b 85.1/4.9
C. glabrata [251)
Anidulafungin 0.06 012 0.015-2 G6.0/4.0
Caspofungin 003 0.06 0.015-1 QE0/2.0
Micafungin 0.015 0.03 20,008 to 0.5 97.6/2.4
Fluconazale B G4 0.12 to =128 =120 79.3,20.7
Voriconazole 012 1 0,008 to 8 o B8.0/12.0
Posaconazole 1 2 0.06 to =8 o 95.6/4.4
. paropsilosis (215)
Anidulafungin 2 2 0.25-4 95.3/0.0 100.0/0.0
Caspolungin 0.25 0.5 0.06-1 100.0/0.0 100.0/0.0
Micafungin 1 2 0.12-2 100.0:0.0 100.0/0.0
Fluconazale 1 2 0.25-32 B0.8/10.1
Voriconazole 0.5 0.06 0,008 to 0.5 TR ELIE 99.1,/0.9
Posaconazole 012 012 0.03-0.5 B8.6/1.4
C. trogicalis (153)
Anidulafungin 0.015 0.03 <0008 10 2 98.71.3 898.71.3
Caspofungin 0.03 0.03 0.015-2 98.7/0U6 a8.7/1.3
Micafungin 0.03 0.06 0,008 to 1 98.7/006 97.4/2.6
Fluconazale [155] 32 0.12 o =128 BEA1.6 BY.IN23
Voriconazole 0.03 1 =0.008 1o =8 877123
Posaconazole 0.06 0.25 0.015 to =8 B4.5/155

Castanheira Diagn. Micro Infec. Dis. 2013
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AFG FKS1p FKS2p

EUCAST Hot spot 1 Hot spot 2 Hot spot 1 Hot spot 2

ECOFF 15t an AA LstAA AA 1stAA AA IstAA AA

(mg/l) ., sequence no. sequence no. sequence no. sequence
C. albicans 003 641 FELTISLS 1357 DWIRRYTL
C. dubliniensis 003 641 FLTLSLRDP 1357 DWIRRYTL
C. glabrata 006 625 FLILSLADP 1340 DWVRRYTL 59 LILSL ! WL FYTL
C. kefyr (0.03) 54* [LTL§LBDP 769 DWVRRYTL
C. krusei 006 655 ELILSIRDP 1364 DWIRRYTL
C. lusitonice (0.06) £34* FLTLSLROP DWIRRYTL X “strong R mutation, /™" indicate the codon involves a mutation or deletion;  feness ind
C. tropicalis 0.06 76° FLTLSLRDP 792* DWIRRYTL * “weak R™ mutation;
C. parapsilosis 4 652 FLTLSLRDA 1369 DWIRRYTL * “silent” mutation. acquired or naturally ocsurring;
C. metapsilosis (4) 104° FLTLSLRDA 421 DWIRRYTL _ X naturally occurring mutation proven or possibly related to the intrinsic lower susceptibility;
C. orthopsilosis (4) 39° FLTLSLRDA 756 DWVRRYTL . ¥ naturally occurring mutation of urknows iap
C. guilliermondii (4) 632 FMALSLRDP 1947 DWIRRYTL
C. lipolytica NA 662 FLILSLRDP 1387 DWIRRGVL
. cerevisioe (1) 639 FLVLSLRDP 1357 DWVRRYTL 554 FLILSLRDP DWVRRYTL

Arendrup & Perlin Curr. Opin. Infect. Dis 2015
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Figure 3: Parallel rise in azole and echinocandin resistance in Candida glabrata

Fig- 1. . ; . .
. i, sesistance in C. glabrata in Burope and Ameica. e o imvasive bloodstream isolates over a 10-year period, showing emergence of

inalate with resistince #1 bertiary cetres (Fittebirgh, Dulse #nd 7 Latin Asnerlean boegitala), multidrug-resistant strains

Shigkds AAC 2013; Alexander CID 2013; Nucei Plos Owe 2013; In population based The grey-shaded box shows the time of emergence of substantial multidrug
surveys {Baltimore, Atlanta, Denmark) and Taly and from the global seniry study. Zimbeck resistance. The three echinocandin-class drugs are shown: red, anidulafunging
AAC 20010; Plaller JCM 2011; Arendrup Unpabl dats; Tomorane Infecticn 2013, green, l:aspDﬁJngin: blue, m icaﬁ.lngin (ada]:lted from Alexander et al”}.

MDR=multidrug resistance.
Perlin et al. Lancet Inf. Dis 2017
Alexander et al. Clin Inf. Dis 2013

Arendrup & Perlin Curr. Opin. Infect. Dis 2015
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Colombia
S. Africa Panama
Korea, Kenya Pakistan uysa
Japan Venezuela India Kuwait Israel Spain Oman

Some hospitals have reported 40% candidemia by C. auris
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Research and analysis

Candida auris identified in England
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Candida auris
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Not correctly identified with classical methods
Difficult to control

Colonization and bloodstream infection by C. auris

CO I O n i Zat i O n -®-Colonizations (n=250)

-®-Candidaemia (n=64)

(April 2016 to August 2017)

Environment

Antifungal resistance

* S18 08/10/17 17:30 Alba Ruiz
Room: Mediterranean/Adriatic
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93% resistant to Fluconazole

0,60
0,50 1

35% resistant to amphotericin B |** \\\/

54% resistant to voriconazole

0,30

7% resistant to echinocandins

0.10

41% multidrug resistance 000 T T

4% resistant to all antifungals

Lockhart et al. Clin Infect Dis 2017
Chowdary et al. Hosp Infect 2016
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Snelders et al., PLOS 2008 Vol. 5:11
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Howard et al., EID 2009, Vol. 15, No. 7

Chowdhary et al. PLoS Pathog. Oct 2013; 9(10)
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Turn de

world RED

Figure 1. Shaded areas show countries that have reportec the TRa,/L38H and TR../Y121F/TZ89A resistance mechanism in clinical or environmental Aspergillus fumigatus
isolates.

Verweij Clin. Inf. Dis. 2016
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Table 2. Azole resistance prevalence in A. fumigatus by continent and/or country. Only significant

publications with more than 50 isolates tested are reported.

Continent/Country % Resistance Source of the Isolates References
Europe
Belgium 5.7 C [76]
France 0.85-10.6 C [30,48,50]
Germany _ CandE [32,47,60]
Netherlands Cand E [20,53,67,74]
Poland 2.25 C [69]
Spain 1.8 C [63]
Turkey 10.2 C [71]
United Kingdom C [17,33]
Other continents
Asia* 1.9-11.1 Cand E [55,77,78,80-86,121]
Africa (Tanzania) 13.9 E [90]
America (USA) 0.6-11.8 C [58,122]
Oceania (Australia) 2.6 C [59]
International surveillance studies
America-Asia-Australia-Europe 14-58 CandE [52,70,123,124]

C = clinical strains, E = environmental strains; * including China, India, Iran, Japan, Kuwait and Pakistan.

Rivero-Menéndez Journal of Fungi 2016
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Table 4. Characteristics of patients with azole-resistant invasive aspergillosis, the Netherlands, 2007—-2009*

Patient No. VCZL Prior azole
age, y/ positive Resistance MIC, treatment Qutcome
sex Underlying disease Disease culturest mechanism mg/lL (duration)t Treatment§ at 12 wk
66/M Lung carcinoma Proven pulmonary 1 TR/AL98H 4 None VCZ Died
aspergillosis
59/M Hematologic Proven pulmonary 4 TR/L9BH 8 VCZ (=1 mo) VCZ Died
malignancy, allo-SCT, aspergillosis
GvHD
54”\.1 AEUIE myeloi{l I 1k i D sy mul moveaecrue A TD N el o ITZ i A warke) VCZ Died
relapse, all o .
50M  Non Hodgkin Aspergillosis vez Died
allo-SCT, Gy
caviti H H H H
S6rE Brent covit Susceptible strains Resistant strains Dieg

metast  |\|ortality _
13/F Non-Hodgkin 7 CAS, Died
30-50% 88% AMB
58/M Liver transpla = = e . R B, VCZ Died
hepatic failure after CNS aspergillosis
methotrexate treatment
for arteritis

60/M Acute myeloid leukemia, Proven pulmonary and 3 TR/L98H 4 FCZ (1-2 wk) “CZ, CAS, Survived
allo-sSCT, GvHD CNS aspergillosis AMB, POS

"WCZ, voriconazole; allo-SCT, allogeneic hematopoietic stem cell transplantation; GvHD, grafi-versus-host disease; HSCT, hematopoietic stem cell

transplantation; ITZ, itraconazole; CNS, central nervous system; CAS, caspofungin; AMB, amphotericin B; FCZ, fluconazole; POS, posaconazole.

1 All cultures were Aspergifius fumigatus.

tAzole treatment <12 wk before the first culturing of an azole-resistant isolate.

§AzFole treatment after first culturing of resistant isolate.

van der Linden et al. Emerg Infect Dis 2011; 17:1846—-1854.
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Cryptic species
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Cryptic species are defined as those which are
morphologically indistinguishable, although their
identifications can be confirmed using other techniques
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A. terreus complex .' fumigatus corhpl
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Cryptic species
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Table 1. Aspergillus species distribution according to epidemiological surveys from Spain and the U, 5.7

Transnet FILPOP
Specics Section M isolates T M isolates T
A _,ﬁnru’gunu Fu l'J'IiE'-‘I.I:i 134 638 1 564 S56.1
A, lerirulus Fumigati 4 1.8 3 1.1
A, ndagawae Fumigati 3 1.4 0 0.0
N. peudofischeri Fumigati 1 0.5 1 0.4
AL viridinutans Fumigati 0 0.0 1 0.4
AL furigariafinis Fumigati 0 0.0 1 0.4
A. flavus Flavi 29 13.3 27 9.7
A, alliaceus Flawi il 0.0 3 1.1
A, terredis Terrei 11 5.0 26 9.4
A, carneus Terrei (i 0.0 1 .4
A, rubingensis Migri ] 2.8 22 7.9
AL miger Migri 13 &.0 21 7.6
A, ealtdowusis Usti f 28 4 1.4
AL insnetus Ulsti 0 0.0 1 0.4
A, kewvedl Usti ] [RR] 1 0.4
A, sydowii Versicolores 2 0.9 1 0.4
A, versicolor Versicolores 3 1.4 0 0.0
E. quadrilineata MNidulantes 1 0.5 0 0.0
A, ridulans MNidulantes 0 0.0 b 2.9
A, westerdijkiae Circumadati 0 0.0 1 0.4
Total 218 1000 278 1M

Balajee et al, JCM 2009 Alastruey-lzquierdo et al. AAC 2013

Alastruey-lzquierdo et al. ANYAS 2012
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Cryptic species

Table 1. Aspergillus speci

miological surveys from Spain and the U, 5.7

Alastruey-lzquierdo TIMM 2017

14% cryptic

o species
Transnet ( FILPOP

Specics Section M isolates b M isolates %%
A furﬂfgnru: I:l.'ll'l'li.Ejl.lll 139 638 156 S56.1
A. levirulus Fumigati 4 1.8 3 1.1
A, ndagawae Fumigati 1.4 0 0.0
N. peudofischeri Fumigati 1 0.5 1 0.4
AL viridinutans Fumigati 0 0.0 1 0.4
A, fumigariafinis Fumigati 0 0.0 1 0.4
A. flavus Flavi 29 13.3 27 9.7
A, alliaceus Flawi
A. terreus Terrei ( )
e o Chowdhary et al. (2016
A, rubingensis Migri 0 . .
o miger Nigri 16.6% cryptic species
A, calidousins Ulsti 3 == =
AL insnetus Ulsti 0 0.0 1 0.4
A, keveid Usti 0 0.0 1 0.4
A, sydowii Versicolores 2 0.9 1 0.4
A, versicolor Versicolores 3 1.4 0 0.0
E. quadrilineata MNidulantes 1 0.5 0 0.0
A, nidulans Midulantes 0 0.0 8 2.9
A, westerdijkiae Circumadati 0 0.0 1 0.4
Tortal Q"“ ‘y

Q]H

00/

Balajee et al, JCM 2009

Alastruey-lzquierdo et al. AAC 2013

Alustruey- Izquierdo A et al. 2012, Ann N Y Acad Sci. 1273:18-24



Cryptic species
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A. lentulus

N. hiratsukae
N. pseudofischerii

A. fumigatiaffiinis
. udagawae

. viridinutans

. tubingensis

. calidoustus

. insuetus

. keveii

> > > > > > 2

. alliaceus

26

22
19

30

AMB
3
1.7

0.25

4.8

0,7

0.11
0.9
0.7

0,25

19.25

ICZ
2.3
0.9

4

0.6
16
0.42
8.6
11.3
16

0.2

VCz
34
1.1

2.51

3.1
2.3

0.76
6.2

16
0.5

PCZ

0.16

0.4

0.09
6.8

2.8
16

0.11

CPF
1.6
0.11

0.86

0.22
0.3
5,66
0.3
0.5
5.6
16

12.15

MCF
0.1
0.03

0.03

0,03
0.03
0,06
0.05
0.04
1.4
16

3.8

ANF
0.1
0.03

0.03

0,03
0.03
0,09
0.03
0.04
0.9
16

1.9




A. lentulus 7

Zbinden et al, TID 2012



MICs distribution for AMB
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A. fumigatus

A. terreus

0.06 0.12 0.25 0.5 1 2 L 8 16 32 >32

Data obtained from Mycology Reference Laboratory. Spain



Asperqillus terreus

bjh ==

Epidemiology and outcome of infections due to Aspergillus
terreus: 10-year single centre experience

Alastruey-lzquierdo TIMM 2017

Table 1. Response o antifungal therapy i patents with LA caused by Aspergillus ferres and non-A. terrens between 1994 and 2004,

Al rerretis Mon-A. rerreis

1
Treatment Fatents () 4 20% Fatients () 47%

."\rn'p-h otericin T 13 I (&) 14 aﬁ
T.AMTE 1 4 [ 35) o o (7]
Ttraconaroele 4 2 [ 5i) 2 1 (50)
Woricomarole 2 2 [0y 5 S]]
l".:lspnﬁ:lnf_'in + woriconarole 1 I NGy k] L]
Amphotericin B or LAME + voriconasole 1 0 (o) 2 1 (50

LA, invasive aspergillosis; TAMB, liposomal amphotericin B,

Lass-Florl BJH 2005
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bolste Source . 0
i am mc  vez  mve  ros  mm cAs oA 36% A. awamori

1 2. o ot

P 90% A. tubingensis

CM-3730 Rempiratony A i 019 as () n 01z o az aos
CM-3257 IResprratony A niger 1.0 1o Lo 025 10 a.2s 0o E
Respiratory A rper 0.19 as 075 LD 012 031 0l 003 33(y A niger
7 Resp y A rub 0.19 05 Lo LS 0.15 062 006 o3 (o) . g
CM 3555 A paals 0.19 a5 1.0 1.67 0.2 042 037 03
CM-Ea% Cutheter A mlger oS o 10 20 vz 0z 0 s 1000 A .
CM-3636 Resspiratony A whger 02y as 0s o ne o 02 oo / d
CM-3641 Rewprrstory A miger . 10 Lo 0125 025 as om o . aciaus
Cuancous A roager 012 O.z t.: L57 0.19 &‘lﬁ 003
CM-L00s Unknown A. mtgper 0.2s 14 1.6 025 013 o (y k
OM.4213 A 033 ald 033 0S8 0.0 02  ow om
CM-4203 ““"‘.‘.,..'21!.. A :3;'....... 0wz [ 140 s iz TR s 67 o UNKNoOwnN
CM 4290 v A tvalrivege 01z a7 10 15 019 o n2s oo
CM-4516 Ileaqurutory A miger 0 s 0ws 1.0 0125 us 0nxs 0L
CM-S004 R Y A tb 0.12 0.5 0. 2.0 0.05 0.a2 o9 ooz
CM-S005 I Y A. riger 0 0.7s 1.5 0.12 e a2s ooz
GM Tor group 0o [TET N =] (B3} 04 R ITE wuE 30
of 0 5%
Nagrt g amects
higher TTC
CMIRTE R y A b 0 11 167 o7 023 L7 azs s .
10 Resy v A. cub 0.25 20 20 0.12 Lo as am
MRS U A raah 012 16 20 a0 025 Lo azxs o 18
CM-2005 L P 012 16 2.0 4.0 0.5 0.28 as a3
CM 468y " ¥ A palring 021 367 20 333 02s 1L oS ans
CM-5264 R A, famticiy 012 16 20 8.0 0s a0 oo io
GM for group 018 111 4.0 03t [E ] oo -
o8 f Agmepill o -
l’;f’“mm._m 001 003 006 DIFS 0I5 05 i E] a4 ] £
o FIC 1, Droeomnzole MICs of Awrm#m “ctlun Auged froam the
CM-E12S g y A by w1z as 1 1.6/ 012 ws ans s Mycology Reference IlZ:n:rillr-: Pdanck i wiwl e
bvEtH T b 05 s 1 I e 03 om  om I u.mﬂ:w & ) Intormedials; ., v um‘ ML -

3 . ey . 73 - . hi the x axks, and the number of solates Is sh e ¥ anis.
OM.3658 Blood culture A, tubingoss 000 1 2 250 025 06 044 oo - nn e it = e e o they
M) 1 A iy 0in 1 2 2 023 01 0w ans
CM-e001 L A puby 0.19 1 175 250 0.2s 0
M2 Unknown A, foertdice 02s 1 2 260 012 axe o4 ok

2 Optuhaloxic A. rtger 025 1 2 2 a2s o oo

CMA352 Resp y A el 025 1 o8 023 03y 035 ans

«u«l * uoncy“l 4 roahircaewnsis b H § §sv g’;ﬁ i - e oo

M5 Prosttuess A f 0.2 1 2 2 0.6 033 014 oo Howard et aI, AAC 2011
GM for group 0.2 13 L2 228 o2 041 040 003

‘mm—l—dmdmuﬁmhﬂhmm

M T (AMIN), (ITey, VCZ) RV, (INO%), andd serbinafine (TRIN).

- MEC o (CAS) 3ad OMICA)

Alcazar-Fuoli et al AAC 2009



Aspergillus ustus complex

n AMB ICZ VCZ PCZ
A. calidoustus 19 0.9 8.6 6.2 6.8
A. insuetus 2 0.7 11.3 8 2.8
A. keveii 1 0.25 16 16 16

Alastruey-lzquierdo et al, Medical Mycology 2010

Alastruey-lzquierdo TIMM 2017
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Lomentospora prolificans
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— AmB

—|traconazole
Voriconazole
Posaconazole

€ 0P L N Y N B e H P

MICs (mg/L)

Data obtained from Mycology Reference Laboratory. Spain
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Mucorales

TABLE 1 In vitro susceptibalsties of Mucorales (n = 124) to amphotericin B, p de, tsav: le, and voriconazole as determined by the
CLS! and EUCAST broth microdilution methods
Test resalt (ug/ml) for:
Genus (no. of solates  Species (no. of isolates AME s el / bl \
tested) tested) Parameter  CLSI EUCAST  CLSI EUCAST CISI  EUCA$T CLSL  EUCAST
Rhizopus (74) arrhize var, delemar  GM 0.05 024 143 378 542 6.96 1055 1556
Rhizopus arhizus (25) MIC,, 0.03 0.25 | 4 8 8 16 16
MIC,, 0.25 s 5 8 8 8 16 16
Range 00305 00305 01258 058 1-8 2-8 4-16  B-16
Rhizopus ml'crospor‘ arrhizus var. arthizus GM 0.07 0.40 0.66 1.45 1.76 3.20 825 1502
(22) MIC,, 0.06 0.5 05 1 1 4 8 16
MIC,, 0.25 2 8 8 ] 5 16 16
Mucor spp. Range 00305 0062 01258 058 058 18 16 816
micraspories (23) GM o011 053 078 270 232 4.65 oM 1506
i MICy, 0.125 05 1 4 2 8 16 16
Rhizomucor spp. MIG, 1 1 2 8 4 5 16 16
Range 0.03-1 0.125-1 01258 058 058 18 =16 8-16
. .. stolorifer (4) Range 0.03-006 0.125-05 0.25-05 0125-1 0251 052 48 B-16
Lichtheimia corymbi s crcineloides (5) Range 0030125 012505 0.25-1 0S8 18 28 | 816 16
ramosus (1) MIC 0.25 025 1 1 8 8 16 16
) velutinosis (1) MIC 0.06 0.125 2 8 2 8 16 16
Cunnlnghame//a bel vihheimia13) rawosa (7) Range 0.06-1 0125-1 058 058 058 18 8-16 8-16
corymbifera (6) Range 0.0605  Q.I25-1 01258 058 -8 -8 B-16 16
Rhizomucor (8) pusiiluz (7) Range 0.06-1 006-1 0258 18 1-8 48 816 16
wichei (1) MIC 1 2 0.125 2 ] 8 16 16
) Cunninghamella (4)  bertholletiae (3) Range 0.25-1 05-1 8 8 8 [ 16 16
Data obtained fro eleyans (1) MIC 2 8 8 8 8 8 16 16
Alastruey APrhbsompes(3)  deguns 2) Range 0.06-0.125 0.12505 02505 1-2 0254 8 416 16
y variabits (1) MIC 0.06 as 03 I 4 8 816
Syncephal (15) (15) oM 0.06 als 0.62 114 240 4 1105 16
MIC,, 0.06 0.125 05 1 ‘ 4 16 16
MICq, 0.125 05 1 8 ] 8 16 16
Range 0.03-05 0031 01258 0258 01258 18 4-16 16 _)

Chowdhary et al. AAC 2015



Fusarium spp ad
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species MIGIMES (ugimi) Complex
FLC ITC VOR POS AMD CAS

E
&

b F. oxysporum 05 84 >54>16 2 1 >16 >16 oxyspoum

MICIMEC (pg/ml) Complex F. concolor 2 >B4 >84>18 4 2 >18 >18 concolor
AMB 5FC FLC ITC VOR POS AND CAS F. petrofiphium 05 84 >84 516 B 16 >18 >16
1 >84 >84 >16 & 05 >16 >16 F solani 4 1
05 >64 64 >16 2 16 >16 >16 =AU Bl baisloc L A s
025 >84 >64 >16 05 >025 >15 >16 Fheraloplasticum 7 584 >64 5186 B 18 >15 >15 ol
025 >54 >64>16 2 05 >16 >16 F.M 1 >34 64516 B 4 >18 >16
1 >84 >64>16 1 025 >16 >16 Flaclome 4 384 584516 4 B >18 >16
1 84 >84>16 4 2 18 >16 Fﬁw 4 B4 >B4 >16 2 >18 >15 >16 chlamydosporum
2 64 64516 4 16 18 >16 F incamabum 12460316 4 2 216 16 o,y

3 05 84 >4 >16 4 4 >16 >16
05 84 >4 >16 2 1 218 >16 F brachygibbosum ) e
05 84 >64>16 4 2 >16 >16 ) F. armenlacum z
} ’64 * .6 a .6 .6 .6 medm 4 - >16 sambucinum
>1 216 »16 > F langsettiae

2 ® 6 1 025 >16 16 o b B .. BLU...
4 384 >4 >16 1 025 >18 >16 _Eﬁm N e )
4 >84 >64>16 8 16 >16 >18 P T e R
0 Ml e ) AR Fdophnodes 1 584 >84>16 4 16 >16 >16 dmeeum
4 84 >64>16 8 1 >18 >16 ponigh :

Al Hatami et al. Plos. Path. 2016



Emerging species

Table 2. Epidemiological features of rare mould species

ol
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Species Diseases Specific characteristics References
Mucorales IFD in patients with risk factors + Increasing prevalence in haematological patients 42

+ Higher mortality than aspergillosis

« Resistance to voriconazole
Fusarium spp. Local and disseminated mycoses » Leading cause of IFD in haematological patients 43, 44

in patients with risk factors

Scedosporium Colonization, local infections and IFDs ®
apiospermum .
complex ®

Scedosporium Colonization, local infections and IFDs »
prolificans ®

Other rare mould Colonization, local infections and IFDs »
species ®

in some areas (Brazil)

Mortality =75% in I[FD coses

Unpredictable resistance to some antifungal agents

More common in temperate areas 43, 45
High mortality in IFD cases

Voriconazole is the most potent antifungal agent against them

More common in southern Europe, Australio and California 43, 46
Mortality =90% in I[FD cases

Multiresistant organism

Unreliable data on prevalence and mortality 43,47

Identification at species level and AST are compulsory
for correct management

IFD, invasive fungal disease; AST, antifungal susceptibility testing.

Lass-Florl & Cuenca-Estrella JCM 2017




Conclusions
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Antifungal resistance is increasing

Both in yeast and moulds

Development of secondary resistance (C. glabrata A.
fumigatus...)

Intrinsically resistant species (C. auris, A. lentulus,
Mucorales...)

Important to know local epidemiology

Perform AFST to any isolate coming from invasive
infection
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Antifungal resistance is increasing

Both in yeast and moulds
Development of secondary resistance (C. glabrata A.

Epidemiological
studies




But...
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NGS
Microbiome??? ‘

[ 3

Real Epidemiology Unknown



Ana Alastruey-Izquierdo

: _,,_.Mycology R'ef'e“rehE:WeILab Spain




