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complex acceptable?

@i

—




Clinically relevant Aspergillus
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Species complex
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Cryptic species are defined as those which are
morphologically indistinguishable, although their

identifications can be confirmed using molecular or
other techniques

CM 5957
oo CM 5944
CM 4995
CBS 564 65T
L
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CM 4518

Aspergillus

viridinutans

CM 3506

CM 5416 N rtorya dag
CM 5081 Aspergillus fumigatus
CM 4764 Aspergillus fumigatus
CM 5134 Aspergillus lentulus
CM 5644 Aspergillus lentulus
CM 4060 Neosartorya pseudofischeri
CM 5544 Neosartorya hiratsukae
CM 4328 Neosartorya hiratsukae
CM 5304 Aspergillus flavus
CM 4750 Petromyces alliaceus
Aspergillus tubingensis
Aspergillus tubingensis
Aspergillus foetidus
Aspergillus foetidus
CM 5300 Aspergillus niger

Aspergillus

niger

[CM 3951

Aspergillus

terreus
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=== o~ e * A assulatus - A. auratus - A. austrolensis - A,
denticulatus - A. fennellice - A. ferenczii - A. 3_.-.‘,’_ .
galapagensis - A. multiplicatus - A. papuensis - A, 4558888 \',°F
solicola = A. stramenius - A. unilateralis NN 127

¢ A nishimurae = A. turcosus

* A aureolus ~ A. fischeri - A. fumigatiaffinis - A.
Jumigatus - A, fumisynnematus - A. laciniosus = A.

[ ——" \ —~ 5 =/ * A, brevipes - A. duricaulis - A. hiratsukae - A.
~ L= A a1 * Others: A. beifingensis - A. brevistipitatus - A.
caatingaensis — A. cejpii -~ A. conversis - A. delicatus -
A felis - A. huiyaniae -~ A. marvanovae - A. neoglaber
- A. otanii = A. pernambucoensis - A. gizutongli - A,
\ shendaweii - A. siamensis -~ A. sublevisporus - A.
et " ‘ takakii = A. tsunodae - A. waksmanii = A. wangduanlii
7& \. A wyomingensis
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Are they common?

Are they more resistant?

Do they translate into poorer outcomes?
Is the susceptibility pattern predictable?
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Table 1. Aspergillus speci

Cryptic species

miological surveys from Spain and the U, 5.7
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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 et al. 2012, Ann N Y Acad Sci. 1273:18-24
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Cryptic species
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A. lentulus

N. hiratsukae
N. pseudofischerii
A. fumigatiaffiinis

N. udagawae

A.

viridinutans

. tubingensis

. calidoustus

. insuetus
. keveii

. 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
5
0.6
16
0.42
8.6

11.3
16

0.2

VCzZ
3.4
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
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Are they common?
Are they more resistant?

Do they translate into poorer outcomes?
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MICs distribution for AMB

Talsle 11, Response o antifoogal therapy o patents with 1A caused by Aspergillue erres and non-A. terrens Detweesn 1994 and 2004

A. ferretis Mon-A. terreis

[
T'reatment Fatients () 4 20% Patients () 47%

.'\rnphnh_-rii;in L1 13 I (8] 14 aﬁﬁ

T.AMTE 11 4 [ i) I o & (67 )
Ttraconarnle 4 2 (50) 2 I (540)
Waoricomnarnl s 2 2oy 5 L)

250 = Caspotungin + voriconazoks 1 I[Ny ¥ SR
AlllPllu‘lcri{hi B or LAME + vorconaole 1 [ {1)] 2 1 (500

IA, imvasive :l.l:pergi"l::lxi.-: LAMB, liposomal amphotericin B.

200 -
150 - A. terreus

Lass-Florl et al. BJH 2005

100 -

0 - |
0.06 0.12 0.25 05 1 2 4 8 16 32 >32

-50 -

Data obtained from Mycology Reference Laboratory. Spain



inical significance

Alastruey-lzquierdo AAA 2018

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 s abr i D rrwrovrm masl v A TD/N O o ITZ i A warke) VCZ Died
relapse, all o .

50M  Non-Hodgkin Aspergillosis vcz Died

allo-SCT, Gy

caviti H H H H
S6rE Brent covit Susceptible strains Resistant strains Dieg
metast  \]ortalit
13/F MNon-Hodgkin y 7 CAS, Died
30-50% 88% AMB
58/M Liver transple i B 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-SCT, 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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Is phenotypic identification only to species
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A. fumigatus s.s.
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CM 4518

CM 5416

M S0S

CM 5644

Aspergillus
Neosartorya

Aspergillus

viridinutans
udagawae

CM 4764 Aspergillus fumigatus

lentulus

CM 4060 Neosartorya pseudofischeri
CM 5544 Neosartorya hiratsukae
CM 4328 Neosartorya hiratsukae
CM 5304 Aspergillus flavus

CM 4750 Petromyces alliaceus
CM 5957 Aspergillus tubingensis
CM 5944 Aspergillus tubingensis
CM 4995 Aspergillus foetidus
CBS 564 65T Aspergillus foetidus
CM 5300 Aspergillus niger

CM 3506 Aspergillus niger
[CM 3951 Aspergillus terreus




A. fumigatus s.s.

TR, /L98H

o o e o (G HIEETE /) o/ RSRER / {S58]\ /\ /. 3-uTR

Membrane anchoring region

® G54/W/R/EIVIA
® \M220/TNIVIKIRIL
® (G448S

® TR,,/L98H

® TR,/Y121F/T289A

i
=t
YTk

.

W

"

Alastruey-lzquierdo AAA 2018

Chowdhari Future Micro 2015

Heme binding region

I

y L
."". l‘. )
iy P .
5 P -]
o R
_ ‘; J,,,.sﬁ’

Rivero-Menéndez Journal of Fungi 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
iy : g .
France 0.85-106 C [30,48,50)
Germany 1.1-12 CandE [32,47,60]
[ Netherlands 2.1-20 ] CandE [20,53,67,74] B
Poland 225 C [69] ) :
( Spain 18 ) C [63] | .
Turkey 10.2 C [71] _ I I | I I -
United Kingdom 6.6-28 C [17,33] _ | ,
Bihar cosli L IRRIAREE
Asia* 19-11.1 CandE (55,77,78,80-86,121] Snelders et al., PLOS 2008
Africa (Tanzania) 139 E [90]
America (USA) 0.6-11.8 € [58,122]
Oceania (Australia) 26 [ & 5
International surveillance studies
America-Asia-Australia-Europe 1458 CandE

C = clinical strains, E = environmental strains; * including China, India, Iran, J;

. , _ Local epidemiology
Rivero-Menéndez Journal of Fungi 2016
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Are they common?

Are they more resistant?

Do they translate into poorer outcomes?
Is the susceptibility pattern predictable?
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Table 2 Susceptibility profile of cryptic Aspergillis species 1solated in the Mycology Reference Laboratory of Spain

Species (no.) MIC (mg/L) MEC {mg/L)
AMB ICZ VCZ PCZ TRB CPF MCF ANF :
struey-lzquierdo AAA 2018

A. allizeens (30) GM 19.25 0.20 0.52 012 0,44 12.15 378 1.98
Range 0.5-32.00 [ 0.03-16.00 0.12-16.00 ﬂ.ﬂlﬁ—lﬁ.ﬂﬂ] 0.03-32.00 0.12-32.00 0.03-32.00 0.03-32.00
MIC, 32,000 0.2 0.50 0.06 0.25 32.00 32.00 32,00
MICay 32.00 2.00 200 0.50 32.00 32.00 32,00 32.00

A. calidonstus (19 GM 0.96 8,61 6.20 6,56 072 0.52 0.0 .04
Range 0.12-32.00 1.00-16.00 4.00-16,00 100= 146,060 0.032-32.00 0.03-32.00 0.03-1.00 0.03-0.50
MICsq 100 16.00 B.00 16.00 0.50 100 0.03 0.03
MICaqy 16,00 6.00 800 16.00 4.0 4.00 0,065 0.25

A. fumigatiaffinis (6)  GM 476 2.17 163 027 0.65 0.27 0.04 0.05
Range 2.00-16.00 0.25-16.00 200-8.00 0.12-4.00 0.25-4.00 0.03-0.50 0.03-0.06 0.03-0.25
MICsg 16,00 16,00 400 0,50 1.0 0.30 0.03 0.03
MICq, 16,00 16.00 8.00 4,00 3,00 0.50 0.06 0.25

A. hiratsukae (5) G 0.87 .15 .14 230 0.29 0,0 012
Range 0.12-16.00 0.25-16.00 003600 ] 0.12-32.00 0.03-4.00 0.03-0.50 0.03-2.00
MIC., 11] 0 06 100 0,50 0,03 .03
MICy, 3200 16,00 1600 16,00 3200 4,00 0.50 2,00

A. lentudus (26) GM 298 1.45 341 022 105 1.74 .10 008
Range 0.25-32.00 0.12-16.00 0.25-16.00 0,031,000 0.12-32.00 0.03-32.00 0.03-32.00 0.03-32.00
MICs, 4.00 0.50 400 0.2s 0.7s 2.00 0.03 0.03
MICyy 16,00 16.00 800 0.50 16,00 32.00 32,00 12,00

A. tubingensis (29) G 0.10 0.63 0.91 0.12 031 028 0.04 0.03
Range  0.06-2.00 025200  0.03-0.50 0.03-2.00 006-100 003025  0.03-0.06
MICsq 0.12 0.50 1.00 0.12 0.50 0.30 0.03 0.03
MICy 0.12 2.00 2.00 015 1,00 1.00 0.12 0.03

A. wdagawae (5) G 2.00 0.57 2.30 0.22 (.66 0.33 0.0 0,03
Range 0.50—4.00 0.25-1.00 200400 0.12-0.25 0.25-2.00 0.25-2.00 0.03-40.12 (0L03-0.06
MICsy 2.0 0.50 200 0.25 0.30 0.30 0.03 0.03
MICq, 4,00 1.00 4,00 025 2,00 2,00 012 0.05

Alastruey-lzquierdo et al. Mycopathologia 2014



Aspergillus terreus complex

Table 1

Distribution of amphotericin B MICs against Aspergillus terreus species complex
isolates collected during the study period and tested according to EUCAST
methodology

Alastruey-lzquierdo AAA 2018

Aspergillus species  Amphotericin B MICs, mg/L
0125 025 05 1 2 4 L] 16 32

A, lerreus sensu 3 7 10 14 36 Bl B6 55 23
stricto

A, citrinoterreus 3 13 H 7 5

A, hortal 1 2 5 2

A, alabamensis 2 3 1

A locoosus 1

A, neoafricanus 1 TerrNet.Study

Potential new 1
species

Risingler et al TerrNet CMI 2017

PSC (mg/L) VRC (mg/L) ITC (mg/L)

ies Range MIC. MIC.. | Range MIC., MIC..[ Range MIC. MIC.
“reus sensu stricto (n=432)

B (n=315) <0.002-0.500 0.032 0.125[0.008-4.000 0064 0.250(0.016-2.000 0.125 0.250
AST (n=117) 0.125-0.500  0.250 0.500]0.125-1.000 0.500 0.500 [ 0.250-1.000 0.500 0.500
itic species section Terrei

B (n=55) <0.002.-0.190 0.032 0.064 [0.012-4.000 0.064 0.5000.003-0.380 0.064 0.250
AST (n=11) 0.125-0250 NA NA ]0.125-2000 NA NA [0.125-0250 NA NA

Zoran et al TerrNet under revision
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Conclussions 22
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Cryptic species are found in clinical samples
Resistant to antifungals---> poorer outcomes
Not all intrinsically resistant

Epidemiological l FS I Monitor their

studies prevalence

Reference Labs
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Is phenotypic identification only to species
complex acceptable?
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