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Cleveland AA et al, Clin Infect Dis. 2012 Nov 15;55(10); Pappas et al, CID 2016:62,
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M.-E. B noux, JE. Dannaoui,? I. Accoceberry,® A. Angoulvant, E. Baily,© F. Botterel,f S. Chevrier,® T. Chouaki,” @ M. Corn@?
F D A Datry,* A Dupuls A. Fekkar,*! J. P. Gangneux,® J. Guutar@, C. Hennequin,™ Y. LeGovic,” P. Le Pape,® D. Maub
anque," M. Sautour,® B. Sendid,? J. Chandenier®" 0{\ ,\0
\ é‘\ c\e’Q
q§‘? S \}.@
© TABLE 1 Distribution of micafungin MICs for different Candxda&Secxes determined by the EUCAST broth microdilution method '\
No. of isolates with an MIC (@?ml of c,?—é
(2
Species (no. of isolates) 0.015 0.03 (,\‘if06 0.125 0.25 0.5 1 2 4 ‘_-\\\_":‘ % R/non-WT*
C. albicans (159) 157 I {ef’ 1 T
C. glabrata (152) 137 9 3 4 1 1 S° 3.9
C. parapsilosis (152) 8‘ 1 5 13 79 5&{0 2 13
C. tropicalis (152) 97 ,\o° 48 6 1 VQ’ 0.7
C. kefyr (136) 7 o 67 49 13 & ND?
; ) <
C. krusei (127) 3.V 1 59 56 8 © 0
C. lusitaniae (23) q}(}? 5 16 2 ND
Other Candida spp. (n = 32)° ®© '1 6 3 1 1 5 5 ND
All isolates (n = 933) 412 137 138 73 14 19 86 52 2

“ Resistance (R) and non-wild-type susceptibility (WT) were defined based on EUCAST clinical breakpoints or ECOFFs when clinical breakpoints were not available.

? ND, not determined.

¢ Other Candida spp. included C. guilliermondii (9 isolates), C. norvegensis (5), C. inconspicua (5), C. famata (3), C. pelliculosa (2), C. lambica (2), C. sphaerica (1), C. ciferrii (1), C.
catenulata (1), C. utilis (1), C. colliculosa (1), and C. nivariensis (1).
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Multicentrique R@§|cand|ne

Etude retrospecg&e 2013 2015 (Nantes, Rouen, Tours, Amiens, Poitiers, Dijon)
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172 souches, 3 % de résigtance a la caspofungine, 3/6 souches également résistantes aux azolés
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Les espéces crypmﬁues dans le complexe A. fumigatus ,@?\t rares

&
Résistance |Qh"ee a certains ATF &
be
Aspergl/ws fum/gatus normalement sensible ”'&
’\9’\’ \00 A. fumi atéQ A. lentulus
(? 6‘\"& g& « i
©%pecies Sequence-based QQ\O ,\0‘}
complex Frequency (%) identification Fregpéncy (%) Espéces N  AMB I';I"\Eg VOR POS CAS
O <

A fumigams 147/218 (67.4) A fumigam: b‘l:égﬂ-q-'? (93.9) A. fumigatus 471 0. 32‘@’: C,O 37 0.54 0.08 0.28
A lentulus & 47147 2.7)
A. udagawae & 3/147 (2.0) A. lentulus 14 028 028
N. pseudoﬁg.%en 1/147 (0.8) K3

A. flavus 29/218 (13.2) A. ﬁavuso 29/29 (100) \q,g

A. niger 19/218 (8.7) A. niggp 13/19 (68) A hiratsukae (X 7 067 048 079 007 028
A. m&mgens:s 6/19 (32) @Q'

A. rerreus 11/218 (7.4) ‘q., erreus 11/11 (100)

A. ustus 6/218 (2.7 @35{. calidoustus 6/6 (100) A. pseudofischerii 6 0.35 0.28

A. versicolor 5218 (2.3) A. versicolor 3/5 (60)
A, sydowii 2/5 (40) o

A. nidulans 1218 (0.5)  A. tetrazonus 1/1 (100) R e 052 025

Balajee et al., J Clin Microbiol 2009; Lackner et al., J Clin Microbiol 2016
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Résistance acquise sous Wa“tement azolés au long cours, prophylaxie (1980)

6'\0
Table 1. Characteristics of Nine@ﬂ‘lents from Whom A. fumigatus Resistant to Multiple Triazoles Was Cultured.
L4
¥r of l@}%erlylng ‘b\\' Previous Azole
Sex Age ‘,‘ Disease Date of Isolation  Site of Isolation Disease Classifi n* Exposure Treatment
3
Malet 15 X- I@ﬁ-d chronic granuloma- April 4, 2002 Sputum Breakthrough invg&vﬁe pulmo- Prophylaxis with itra-  Voriconazole (high-dose)
,ﬁ"tous disease nary aspergﬂoms. proven conazole (for 6 yr)
Male ?Eo\ None Dec. 3, 2003 Ear swab Invasive asgétglllcms of mas- None Surgery and topical
(9 toid eﬁlty, proven therapy
Male '\0 16 Hyper-IgE syndrome MNov. 19, 2004 Bronchoalveolar-  Bregi#firough invasive pulmo- Treatment with vori- Surgery and posac%@-'
Q'\,‘o lavage fluid anary aspergillosis, proven conazole (for 2 yr) azole
ﬁhmale 76  Pulmonary fibrosis June 26, 2005  Sputum b.\\'.'i:]'n\-'aswe pulmonary aspergil-  None Vonconazol%‘\e’Q
o osis, possible
Qo { | ibl
© Male 31 Chronic granulomatous Nov. 1, 2005 Lung asplratg’Q Breakthrough invasive pulmo- Prophylaxis with itra-  Casp f,y.ngln and
disease ’\-Q' nary aspergillosis, conazole (for>10yr) g%saconazole
‘\0 probable
Female 62  Acute myeloid leukemia Feb. 14,2006 B I choah.'eolar— Disseminated invasive asper- MNone &."’Vonconazole
Q’Q’ lavage fluid gillosis, probable o
Female 62 Chronic obstructive pulmo- April 5, 200%5’ Bronchoalveolar-  Invasive pulmonary aspergil- MNone ,\0‘} Woriconazole, amphoteri-
nary disease 8\ lavage fluid losis, possible © cin B, and posacon-
0\\? ,"0\' azole
N
Male 19 Chronic granulomatous A@S. 2006 Bone Breakthrough aspergillus Propl is with itra-  Voriconazole, caspofun-
disease Q osteomyelitis, proven @S%nazole (for =2 yr) gin, and posacon-
d?\ azole
Male 45  Acute myeloid leukemia a@&} May 11, 2006  MNose swab Breakthrough aspergillus Prophylaxis with itra- Posaconazole
allogeneic hematopoi sinusitis, proven conazole (for 4 wk)
stem-cell transplantation

':Iiluti:on'lq\‘;‘-"r

Suwv@
‘éorvwed

Survived
Survived

Survived

Died

Survived
Survived

Died

Résistance chez des patients non exposés aux azolés ?

PE Verweij et al, N Engl ] Med, 2007
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Etude rétrospectoj,v-“’é

Q,&Q 250 .;’\‘-e}
) {@' ; ,\"\
1,912 souches A"?‘umigatus sur une période de 14 ans & &
.¢\ Q:;\.\ 200 -
6
Mecanlsm@*ﬂe résistance majoritaire TR34/L98H (94%),5@2’ 0
efv <
(2
Subsjgsﬁjtlon L98H sur CYP51A &
+ leﬁpllcatlon de 34pb dans la région promotrlcebﬁu gene
‘\Q) 50 +
«@
Résistance innée pour le patient !!! |®$§°° .
Q\
<e»‘°°

Azole resistaﬁ(i:e in Aspergillus fumigatus: a side-effect of
environmental fungicide use?

Paul EVerweil Evdine Snelders, Gert H | Kema, Emilia Melado, Willem | G Melchers

E. Snelders et al, PloS Medecine, 2008, MT Camps et al, Journal Clinical Microbiology, 2012
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Structure chimiqg@analogue des fongicides
&
bo
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©
|
L
<0
©
Tébugehazole ©
& Propiconazole
~N
Resistance mechanism Median MIC (mg/l)
cyp51A gene* # isolates Medical triazoles™ DMIs
Promoter region Coding region ITC WVCZ POS Bromuconazole Difenoconazole Epoxiconazole Propiconazole Tebuconazole
- - 42 0.125 05 0.063 1 1 X 2 1

34 bp TR L98H 38 =16 4 0.5 16 16 =16 =16 16
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Les marchés phytosanitaires en Europe en 2010
{en milions d'eurce)

L 36 000 tonnes/an de fongicides

< ©
© e ) 3 & aidlies -
35 fongicides trlaqu()eS commercialisés entre 1976 et 2008
05
5 <
_é) = c?\'@" 5°°f @ Tebuconazole i c.)\\‘-;\
2 400 c.,b
8. ' \) Prothioconazole
E 2 E .@mconazolo °
§ 2 300 P
3 i ® propiconazole \'\,
g Té 200 Cypr mmw\!? Ocasr
= = (] <k ®ccs
5 e @ 1ricameton © Dow
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s E * Hokko
3 isagro
- imidazol 50 ®onen STk oy
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§ v ®Fiutricfol :;mmr*yo
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50 3 UBE
.Bilmmt:sl.pe wk “."'mo“ .Fluquimmlc
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76 78 80 82 54 85 88 90 92 94 96 98 00 02 04 | unchyear
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Journal of Angﬁnlcrublal Chemotherapy Advance Access published May 17, 2012

& | Journalof
J Antimicrob Chem:;?t?}er \{,\@,‘bk AntlmlCI"ObICIl
0i:10.1093 /jac/giks160 & ChEﬂlOthEl’gﬁy
495\6@ <c~ Q’b & -\o"\((\

K °“ﬁ|gh prevalence of triazole resfﬁtance in Aspergillus fumlgiﬂ:us
o¢ especially mediated by TRILQSH in a French cohort of ﬁutlents
wﬂ;ﬁ cystic fibrosis

<&
8‘0
Florent Moriol2t, Guillaume G. Aulgmﬁz't, Isabelle Danner-Boucher3*, Alain Halgiin3*, Emilie Sacchetto?,
Dea Garcia-Hermoso5® Sgébhune Bretagne?:5, Michel MIEgEVI“ElZ u@ﬁ)Putrlce Le Papel:2*
<0 »
Ra
N
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85 isolats d’ Aspergl[\lﬁsfum/gatus (50 patients CF): 9 souches résistantes chez 4 patients

(’&‘
Table 1. MICs and CypSlA ufnt?no acid alterations for azole-resistant A. fumigatus isolates @5\5
‘@' & _ _ ,\.;’é-e’
< - MICs by EUCAS@ Length of microsatellite &
& Isolate Date of isolation Growth on methodologz\(?hgm markers (bp)'® ¥
Sexfag,@‘ identification (day/month/ ITC-containing Cyp51A ,2,(“\
Patient @e&rs number year) agar plates ImC R‘;}\%RC POS alteration  AspA AspB AspC AspD qz,@oq
7
1° \\pb M/30 70041901 28/01/2010 + ;;*(%K«Q 2 1 TR/L98H 106 118 175 92 bo"‘\é\
(o,\o 70067922 30/11/2010 + &8 4 0.5  TR/L98H 106 118 175 9};)
?{@N’ 70070375 28/12/2010 + 0&0’:\ =8 - 1 TR/L98H 106 118 175 @2
Q§" 2° M/41 70054925 01/07/2010 +e<5\°6 =8 4 1 TR/L98H 106 118 J,\@ 98
3° M/25 70048399 15/04/2010 o&ej: =8 = 0.5  TR/L98H 106 11&4‘5’175 92
70056323 15/07/2010 'Qf:“& + =8 025 2 G54R, |‘-1220T_1T8_;@6_1'55_97|_
70061397 06/10/2010 %QS‘ + =8 05 05  M220T g;fo\ 105 175 112
70075298 22!02#2011 iq’ - 025 05 0125 WT 129 169 ND
48 F/18 70053499 15!05!2@@&] - 0125 0125 0.06 WT Q,\f'o 124 142 165 96
70071183 92011 + =8 05 025 M220Lv~q' 124 104 173 111
70073662 153‘%;2011 + =8 05 025 M%Eﬁ‘ 126 104 173 111

o
QSJ

10,5 % de résistance dont 5 souches TR34/L98H (5,8 %)
TR34/L98H confére une résistance majeure a l'itraconazole et de type pan-azolés
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Modélisation CYP51 A. fumigatus (modele EA1155 IICiMed Nantes)
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En dehors degd%\ muco?

(’}'\0
b &
Evaluatlogéﬁes niveaux de sensibilité des souches d'Aspergillus fumigatus a ,\.5@?6
I |tracona‘kole et au tébuconazole — CHU de Nanléé EA1155 _\\Q,e‘;”
Etuqlaé exhaustlve réetrospective et prospectlvafae 01/2011 a 12/2012 Q,Q’z‘é
2@33 isolats (crachats, aspirations bronchlqgﬁs LBA, ...) dont 33 % mucowsmd@se
0
«0 S
@ 10 souches résistantes (3,8 %) dont ¢@°TR34/L98H (1,5 %) &Q*"b
© @
B Sécrétions bronchiques '&0& /// B bc,@é

s <
<O 1507 ?\\

B Sécrétions brong‘@fques
muco . ,\@

N LBA &o 100 |
’\0\)‘? ! P W T
L] Qg'bpsms 5()- h
v )
L7%’?~ ‘ \

o mhures B CM| ftraconazole

B CMI Tébuconazole

B Crachats muco

~

Crachats non muco
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S O &
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First Desc&gi‘ptlon of Azole-Resistant Aspergﬂlg&s fumigaius Due to &
TR46/Y ]éa F/T289A Mutation in France (}‘\o &e\e’
zq’ N
Rose- Ann,é?Lavergne," * Florent Morio," ® Loic Favennec,® Stéphane Domll'{iﬁlle, Jacques F. Meis,”" Gilles Gargala,® rzic‘e'
Paul E. &%rweu, Patrice Le Pape™ Q (\6\
& ¥ ©
& e &
) & o
'\,@’ S N
d,. TABLE 1 Overview of the characteristics of all Aspergillus fumigatus str:%@'?solated from sputum samples of the patient 2&
"y W
©Q~ Strain Reference in the MIC (mgfliter) EE&%AST}H “\o\}
no. dendrogram MofyT of isolation ITC ) h&e’ VRC cypS 1A mutations .-;C\b"
I 14-105-2468 March 2014 8 o =38 TR,/Y121F/T289A &
2 14-148-2457 November 2013 0.5 (“e 0.5 Wild type c',\"c’
3 14-148-2460 February 2013 >&b9 >3 TR,/Y121F/T289A g
4 141428-459 January 2013 &55 1 Wild type .\0"
5 14-148-2458 January 2013 8025 0.25 Wild type
[ 14-148-2456 December 2010,\0\} Not determined Not determined F46Y, G89G, Ml?i‘.V\ﬂ%48T D255E, L358L, E427K, C454C
7 14-148-2455 September Not determined Not determined F46Y, G89G, MI172¥, N248T, D255E, L358L, E427K, C454C
8 14-148-2454 July 2010 \'1' Not determined Not determined F46Y, G89G, I\'@'Z‘.V, N248T, D255E, L3581, E427K, C454C
9 None ]ll])ﬁ Not determined Not determined F46Y, GRIG, M172V, N248T, D255E, L3581, E427K, C454C
10 14-148-2450 July 0.25 1 Wild type
11 14-148-24438 March 2009 0.25 1 Wild type
12 14-148-2447 December 2007 0.25 1 Wild type
13 14-148-2445 May 2007 0.5 2 Wild type
14 None February 2007 0.5 1 F46Y, GBOG, M172V, N248T, D255E, L358L, E427K, C454C

*ITC, itraconazole; VRC, voriconazole.
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Résistance multlplg TR34/L98H, TR46/Y121F/T289A, TR53
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100 120 0.0 200 MAaM141052488 Clinizal Patient
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Les souches ne sont pas distinguables par génotypage: origine environnementale
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Epidémiologie de la réos#‘%tance évolue avec les pratiques de prise en charge
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Prise en compte g@ I'impact de I'exposition dans les mgis antérieurs &
'\0\} é& Q,é}'
. & . . & . &
MultlreS|sta‘r®1,€e chez Candida concerne prmmpale\\ga?em C. glabrata, C krusei 6@"‘
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Résigtance environnementale chez Asper%mus présente en France &
& & 2
< © N

© . . . K
Déterminer rapidement les niveaux dg}éensmlllte in vitro

&

: , < i ¥
Instauration d’une alternative aqg@"‘qézoles quand la résistance > 19\»},“70 ?
X o\

& N
- Grande disparité dans&l(e%} stratégies de détection (tout veq[\la?]t vs ciblé)
N ©

\d?‘
- Quelle populationde patients ( Muco, USI, Hémato) ?

Connaitre I’épidémiologie locale de la résistance
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