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Population

o 3870 Isolats, 3552 patients

* 95% Candida spp. dont 95% d’especes

communes

* 500 d’especes non Candida

* Especes frequentes ou non-rares (>1.5%)

e Especes rares
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Mortalité en fonction de |'espece responsable de
la fongémie
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LES TENDANCES ...
années 2004-2009



Evolution de l'incidence par espece Candida non-rares
ODL 2004-2009
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et C. glabrata (p=0.01). Stabilité des autres especes



ORIGINAL ARTICLE MYCOLOGY

Epidemiological changes with potential implication for antifungal
prescription recommendations for fungaemia: data from a nationwide
fungaemia surveillance programme

M. C. Arendrup’, E. Dzajic™, R. H. Jensen', H. K Johansen®, P. Kjeldgaard®, ). D. Knudsen®, L Kristensen’, C. Leitz®,
L. E. Lemming’, L Nielsen'®, B. Olesen'’, F. S. Rosenvinge'?, B. L. Reder'” and H. C. Schenheyder'*
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FIG. |. Incidence rate of unique fungal blood stream isolates per
100 000 inhabitants (1992-2011) compared with similar figures from

Arendrup MC et al CMI 2013, 19 E343-353



TABLE |. Epidemiology and species distribution of fungaemia in Denmark in 2010 and 201 | compared with the previous é-year

period.
2004-09* 2010 2011 In total 2010-11
Fungal isolates (no.) 2901 505 576 1081
Episodes (no.) 2820 488 559 1047
Patients (no.) 2694 467 528 995
Median age (years (range and interquartile ages)) 66 (0-98 and 55.74) 67 (0-96 and 55.75) 66 (0-105 and 57.75) 66 (0-105 and 56.75)
Gender (% males) 565 59.6 594 595
Episode rate per 100 000 inhabiants 86 88 10.1 94
Episode rate per 10 000 discharges 4.1 4.1 46 44
Species distributon
26% 1.8% 1.7%
21.1% 269% 29.0%
4.1% 5.0% 47%
37% 5.1% 33%
48% 40% 42%
27T% 24% 42%
Non-C. albicans spp. not referred for ID° 24% 00% 00%
Other fung® 1.6% 20% 1.6%

*Compiled from Arendrup et ol [1]

“Candda spp. includes the following spedes in 2010-11: C. guilliermandii 6, C incanspicua |, C. kefyr 6, C lombica |, C. lusitanice | |, C magnadlia |, C norvegensis 4, C. orthopsilosis 2,
C. palmioleophia 2 and C. peliculasa 2.

“Non-albicans denotes isolates that were not C albkans but not referred to the mycology reference hboratory for spedes identfication.
‘OMWI@&:WW{WW |, Fusarium proliferatum 2, Fusarium solani 2, Fusarium sp. |, Geotrichum candidum |, Rhodowrula glutinis |,
Saccharomyces boulardii | and Saccharomyces cereviiae 6.

Arendrup MC et al CMI 2013, 19 E343-353
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Evolution de l'incidence Candida non-rares
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Mortalité (%)

Evolution de la mortalité — épisodes incidents / ODL
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Prescription d’antifongiques |
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Evolution de la prescription d'antifongiques premiere ligne
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@~ Fluconazole (39.7%)

EHEs LB EEE

-0~ Itraconazole (3.5%)

”--

40 -8~ Voriconazole (84.0%)
30 - -~ Amphotericin (94.8%)
20 3 =&~ Posaconazole (100%)
10 - -4 Caspofungin (100%)
0 r =W @ Anidulstungin(100%)
2000 2005 2010 - Micafungin (100%)

Consommation globale d’antifongiques (Danemark; /1000 DDDs)
Arendrup MC et al CMI 2013, 19 E343-353



Evolution des CMI des especes fréquentes

Candida albicans
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Evolution des CMI des especes fréequentes

Proportion de souches "résistantes"
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Increasing Echinocandin Resistance in Candida
glabrata: Clinical Failure Correlates With
Presence of FKS Mutations and Elevated
Minimum Inhibitory Concentrations

Barbara D. Alexander,' Melissa D. Johnson,' Christopher D. Pfeiffer,"* Cristina Jiménez-Ortigosa,’ Jelena Catania,’
Rachel Booker,2 Mariana Castanheira,® Shawn A. Messer,* David S. Perlin,® and Michael A. Pfaller*

e 313 isolats C. glabrata issus d’hémoculture
* Augmentation de la résistance aux échinocandines de 4.9% a 12.3%

e 25des 313 (7.9%) ont une mutation dans le gene fks

Alexander BD et al, CID 2013 56(12):1724-32
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Traitement par échinocandines: 175/257 (68.1%)

8/10 des patients avec une mutation FKS avec CMI élevées en échec thérapeutique

Alexander BD et al, CID 2013 56(12):1724-32
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Caractéristiques des patients
selon la pathologie sous-jacente, Candidémies non rares, ODL

Hémopathie Cancer Aucune p

- (N=422) (N=839)  (N=1246)
Age moyen * écart type 5517 63113 5919 0,0001
Chirurgie récente (< 30 jours) 7,8% 40,4% 48,7% <0,001
Cathéter veineux central 84,1% 80,2% 66,4% <0,001
Pré-exposition ATF

Tous 20,4% 6,1% 8,0% <0,001

Fluconazole 7,6% 4,8% 5,1% NS

Caspofungine 6,6% 0,7% 1,5% <0,001
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Caractéristiques des patients en US| vs. hors USI
Candidémies non rares, ODL

(VY Hors USI p
Age moyen * écart type 60+ 17 60+ 17 NS
Chirurgie récente (< 30j) 48,4% 30,2% <0,001
Cathéter veineux central 77,6% 70,6% <0,001
Pré-exposition AFG
Tous 10,6% 8,4% NS
Fluconazole 6,6% 4,3% 0,013

Caspofungine 2,1% 2,2% NS
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Evolution de la pré-exposition aux antifongiques
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Conséquence de cette
pré-exposition aux antifongiques?



$2% Pré .rs -
1@ é-exposition au Fluconazole (n=131)

o Influence de la pré- o 25
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antifongiques sur la

11%

i : : . _ 37%
distribution des especes —
épisodes incidents / ODL
8%
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Antifongique (n=2270) 31%
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C. Renaudat et al 2013 BEH 125-8 35%



Proportion de patients pré-
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Lortholary O. et al Antimicrob. Agents Chemother. 2011, 55(2):532-8
Blanchard E. et al Antimicrob. Agents Chemother. 2011, 55(11): 5358-61



Conclusion provisoire
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et les Asperqgillus? |



Taxonomie récente des Aspergilli

Especes (35

100 N. aurata CBS 466.657

N. stramenia CBS 498.657
N. glabra? CBS 112.55
N. glabra? CBS 841.96
N.glabra CBS 111.557
100 = N. glabra KACC 41654
N. hiratsukae CBS 294.937
N. hiratsukae KACC 41688
A unit

a7 is CBS 126.5687
A ur 7 CBS 283.66
N. i CBS 646.957
N. fennelliae KACC 41675
fi liae KACC 41676

N. fennelliae KACC F3743
N. fennelliae CBS 598.747

26 . brevipes

A. duricaulis CBS 481.657
a9 JN.quadricincta CBS 100942
100§N"" dricincta CBS 135.527

N. quadricincta KACC42228

A. viridinutans IMI 133982
100 N. aureola CBS 105.55
N. aureola KACC 41181

N. paulistensis CBS 11
N. spinosa KACC 41662
N. botucatensis CBS 1142217
N. spinosa CBS 483.657

100 N. coreana IBT 22051
N. coreana KACC 416597
N. laciniosa KACC 41844
99 N. laciniosa KACC 416577

) 100 ~ A. fumi ffinis IBT13131
96 ! A. fumigatiaffinis IBT 127037
A nave is IBT 16755

100" A. novofumi

97

N. fischeri KACC 41664

100

Balajee et al., 2005



Mutations du cyp51A

/ N\

M236 G432

G138 P216 I Y431 IG434 G448

ITC-R, PSC-R,
variable VRC MICs

Pan azole resistance

Alanio A, Cordonnier C. & Bretagne S., Current Fungal Infection Reports 2012; 5(3):168-178.
Alanio A & Bretagne S, Antibiotiques, 2010, 12, 114-119



Pression de sélection chez I’hote
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Howards et al. Emerg. Infect. Dis. 2009, 15(7):1068-76



Pas de mécanisme univoque

34 isolats résistants a I'lITZ

22 résistances croisées avec le amn  ruess

F12638 R
FI3747_R FIS12 R PL4

V RZ AF210 F5211_8

13/14 patients évaluables
avaient recu des azolés s

Pt.8
F16216_R

F15380_R

A9 R
F14532 R

— 8 avec évolution défavorable

— 5 non améliorations

18 mutations décrites dont 4
nouvelles dans Cyp51A Wi

F15767_8
F14403_R
F1402 S

Analyse de marqueurs e
microsatellites

AF10
AFS8

ATCC AF245
AES) Y13

Fi2608 AF230

— Evolution chez un méme patient
d’un génotype unique

Howards et al. Emerg. Infect. Dis. 2009, 15(7):1068-76



La résistance d’A. fumigatus
sans pré-exposition médicale aux antifongiques

 Acquisition de la résistance dans le

milieu extérieur

* Mécanisme de résistance unique

(MRT + L98H)

« Génotypes groupés avec des _
isolats résistants de I'environnement

J9P fﬁ
» Sélection d’isolats résistants chez '

le patient sous azolés
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Snelders et al, Plos Medicine 2008, De Valk et al. JCM 2005



Epandage de fongicides

6= [l Triazoles ~ 200

B Total fungicides

180
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- 1995 ' 1996 ' 1997 ' 1998 ' 1999 ' 2000 ' 2001 ' 2002 ' 2003 ' 2004 ' 2005 ' 2006 ' 2007 40

Data from the Dutch Foundation for
Phytofarmacy (Nefyto, Nederlandse
Stichting voor Fytofarmacie).

puesnoy |

Snelders et al, Plos Medicine 2008,
Verweij P et al, Lancet Inf Dis 2009



uSubstitution

Région conservée

Alignement des séquences de CYP51A

de différents cham pignons @Isolat résistant aux azolés
s38 438 e

Aspergillus fumigatus CYPS1A WT (AAK73659.1) D EXﬂV DYGYGAV ;13(16 TSSPYLP FEBA G

A. fumigatus CYPS1A G4325 (AF070 strain) @) D E _\'IiV DY GAV S‘I‘{IG TSSPYLP FS;BA G

A. fumigatus CYPS1A Y431C (Howard et al. 2009 D E‘;V DcjG Y G A V SKG TSSPYLP F‘iA G

A. fumigatus CYPS 1A G434C (Howard Elal.2009. D E \IIV DYG YEA Vig ‘!?ESG T SIS L P F (:} AG
Pathogénes humain A. fumigatus CYP51A G448S (ACL83619) . D E ’\{:V DYGYGAV S;%JG T S SRR F:EA G
Candida albicans CYP5 1A WT (ACF70738.1) SD 4Ei_V DYGFGKYV S}s(:G VSSPYLPF ‘(é‘G G

C. albicans CYP51A G448E (Kamai et al. 2004) . SD ~.E;:JV’ DY E‘ G KV S:IiG VSSPYLPF S:"G G

C. albicans CYPS 1A F449L (Marichal etal. 1999) @) S D _‘_}i:‘v DYG KV S.};t.-.G VSSPYLPF 4(2‘G G

C. albicans CYPS1A G4SOE (Marichal etal. 1999/ s D f;v DYGF E KV S}iG VSSPYLPF 465;4(; G

Saccharomyces cerevisiae CYPS 1A (AAA34547.1) G E ‘.E]V DYGFGAI S}S(DG VSSPYLPF 39G G

Ajellomyces capsulatus CYPS 1A (EER42982.1) ED M VDYGYGATI S K GTSSPYLPF (I; A G

Mycosphaerela graminicola CYPS IAWT (AA?79601.) E EX ED ¥ G YG LVISKGAASBYLREGA G

M. graminicola CYPS1A G460D (A8093365.)@)  E E Kb EDYpJr G LV sj!;(,c; AASPYLPF ‘C;,:‘A G

M. graminicola CYPS 1A A459/460 (A8093371.l). EE %:J ED GLV SICI(hG AASPYLPF E;A G

. Uncinula necator CYPS1A (AAC49812) D E:IS YDYGYGL T S‘:'IE.‘_G ASSPYLPF 4(6;1A G
Phytopathogenes Blumeria graminis CYPS 1A (CAE18091.1) DEXFDYGYGLISTGAASRYLREGAG
Penicillium digitatum CYPS 1A WT (CAD27793.1) SD '{T‘«V DYGYGAV SET(“G T R [SEE XL PE ‘(';}4‘3& G

P. digitatum CYPS1A G438R (aBcs7815.1) @ s p TZV D YEY GAV SKG TRSPYLPF ‘(;;zA G

Botryotinia fuckeliana CYPS 1A WT (AAK26388.1) EEFQDYGYGHT SKGASSPYLPEGAG

Alanio A, Cordonnier C. & Bretagne S., Current Fungal Infection Reports 2012; 5(3):168-178.
Alanio A & Bretagne S, Antibiotiques, 2010, 12, 114-119
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Fréquence

 Rare chez les patients d’hématologie
e 1-2% (1)
e Fréquent chez les patients

pneumologiques (mucoviscidose)
. 8% (2)
+ 4,6% (3)
(1) Alanio A. et al J Antimicrob Chemother 2011, 66: 371-374)

(2) Morio F. et al ] Antimicrob Chemother 2012; 67: 1870-1873
(3) Burgel PR et al Antimicrob. Agents Chemother. 2012, 56 :869—-874



Clinical Implications of Azole
Resistance in Aspergillus fumigatus,
the Netherlands, 2007-2009

Jan W.M. van der Linden, Eveline Snelders, Greetje A. Kampinga, Bart J.A. Rijnders, Eva Mattsson,
Yvette J. Debets-Ossenkopp, Ed J. Kuijper, Frank H. Van Tiel, Willem J.G. Melchers,
and Paul E. Verweij

than were other patient groups (p<0.05). Most patients
(64.0%) from whom a resistant isolate was identified were
azole naive, and the case-fatality rate of patients with azole-
resistant invasive aspergillosis was 88.0%. Our study found
that multiazole resistance in A. fumigatus is widespread in
the Netherlands and is associated with a high death rate
amongq patients with invasive asperqillosis.

vd Linden et al, EID 2011; 17:1846-1854



Aspergillosis due to Voriconazole Highly
Resistant Aspergillus fumigatus and Recovery of
Genetically Related Resistant Isolates From
Domiciles

Results Eight patients presented with invasive aspergillosis due to TR/ Y121F/T289A, and
treatment failed in all 5 patients receiving primary therapy with voriconazole. TR/ Y121F/T289A Aspergillus fumi-

gatus was recovered from 6 of 10 sampled environmental sites.

Funga  MIC (ng/ml) (classification)®

/ \\

Site

culture result Iz vCZ POS

Abscess A. furmigatus 2(1) >16(R) 0.5(I)
Kidney (swab) A fumigatus 1(S) >16(R) 0.5(I)
Kidney (tissue) A fumigatus 1(S) =>16(R) 0.5(I)
Renal fat tissue A fumigatus 1(S) >16(R) 0.25(S)

Adapté de Alanio A. et al. Curr. Fungal Infect. Rep. 2011.
Kuipers et al AAC 2011

vd Linden et al Clin. Inf. Dis. 2013 57(4) 513-20



Conséquence clinique?

Fitness des isolats d’A.

fumigatus?
Virulence diminuée chez la

souris

100y——v—T —======= '
: i = |solate 1 (S)

= 80 i B------- 4 -+ |solate 2 (S)
2z ; | -a- Isolate 3 (R)
g 60- | -¥- Isolate 4 (R)
ke v ®- NCPF2109
(]
Q. 20+

c L L) L L J Ll
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Days

Figure 3. In vivo virulence of sequential isolates of A. fumigatus
in immunosuppressed mice. Survival of mice in groups of six
challenged with each of the four sequential isolates (1-4) or a control
isolate (NCPF2109), respectively, is shown. The survival data was
combined per isolate, thus each survival curve displays the mortality of
six mice challenged with the indicated isolate, two of which were
challenged with a high inoculum (5x10° CFU/ml), two with an
intermediate inoculum (10° CFU/ml) and two with a low inoculum
(2 x10* CFU/m).

Arendrup M et al Plos One 2010



Galactomannan index

Patient greffé de moelle
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Sélection de génotypes sous voriconazole

High ITC-MIC
isolate

\

&

. Wt cyp51A sequence . Clonal complex 1
. Major SNPs cyp51A sequence . Clonal complex 2

. Minor SNPs cyp51A sequence . Clonal complex 3

0+ G432S cypSIAsequence M Clonal complex 4

O VRC pre-exposed isolates Clonal complex 5

Alanio A et al, AAC 2012, 56(9) 4948-50



Emergence des Zygomycoses?

1.4 0.3
— All cases

— BMT

— Hematologic malignancies

1.0

+ 02
08

L.
. 01

04

Incidence/million population, all cases

0.2

aseasip BuiApspun Aq 'vogeindod uolwEsUSPOU|

00 - + 00
1997 1968 19689 2000 2001 2002 2003 2004 2005 2006

e Certes en augmentation mais incidence <1.4 /millions

Bitar D. et al Emerg. Infect. Dis. 2009
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