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Clinical Implications of Antifungal Resistance :
Key Questions?

ÅExtent of problem

ÁLocal/geographic variability?

ÁClinical outcomes?

ÅRole for susceptibility

ÁRecommendations for testing?

ÁImplications for management?

ÅManagement options

ÁEfficacy of new agents?

ÁStrategies for optimizing outcomes?

Resistance in Aspergillus ïHow big of a problem?
Á Itraconazole R  - first described in 1997 

ÁSpecific mutations in CYP51A (azole 

target)

ÁGlobal emergence of point mutations 

with TR in promoter region 

(TR34/L98H & TR46/Y121F/T289A)ð

environmental

ÁSpecific ñhot-spotsò:                       

G54, L98, G138, M220, G448 

ÁOverexpression of CYP51B/efflux pump

ÁñPanò azole resistant isolatesïcavitary 

disease, also in azole naïve patients
ÁUTHSCSA: Azole A. fumigatus

resistance (MICs) UTHSCSA
ÁItraconazole (Ó 4): 2.58%
ÁVoriconazole (Ó 4): 3.46%
ÁPosaconazole (Ó 1): 4.06%

Buied A, et al. J Antimicrob Chemother. 2010 Oct;65(10):2116-8; Fraczek MG, et 

al. J Antimicrob Chemother. 2013 Jul;68(7):1486-96; Buied A, et al. J Antimicrob

Chemother. 2013 Mar;68(3):512-4; Verweij PE, et al.  NEJM 2007;356:1481-3.

Slide adapted from GR Thompson.  Thanks GR!
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Global Emergence of Azole Resistance in 

Aspergillus fumigatus

ÅNew reports (especially with TR/mutations):  Italy, Tanzania, Sweden, 

Kuwait, Poland, Japan, France, China, Germany, Australia, Colombia, & US!

Sharpe AR, et al. Med Mycol 2018;56:S83 -92
Wiederhold NP, et al.  J Clin Microbiol 2016;54:168 -71

Mutation (State) Year ITR POS VOR ISA

TR34/L98H
(Pennsylvania)

2010 >16 2 8 16

TR34/L98H
(Pennsylvania)

2014 >16 1 8 8

TR46/Y121F/T289A
(Arizona)

2008 4 1 >16 >16

TR46/Y121F/T289A
(Reference lab)

2012 4 1 >16 >16

ÅClinical A. fumigatus isolates with elevated azole MICs screened.

Å26 non-duplicate A. fumigatus isolates evaluated.

ÅPoint mutations associated with azole resistance present in 20/26.

ÅTwo TR34/L98H and two TR46/Y121F/T289A mutations were also

identified, which have not been previously found in U.S. isolates.

ÅTwo isolates with elevated azole MICs did not contain Cyp51 mutations.

Mechanisms of Azole Resistance in 

Aspergillus fumigatus in the United States

Wiederhold NP, et al. J Clin Microbiol 2016;54:168 - 71 Thanks, Nathan!
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ÅPassive screen by CDC of A. fumigatus isolates from US

Å2011-2013: 1026 isolates screened for itra resistance: no isolates identified

with TR34 or TR46 mutations

Å2015-2017: 1356 isolates screened; 20 (1.4%) with increased MICs, 5 with

TR34/L98H mutations

ÅDetection of TR34/TR46 from soil

ÅPeanut farm debris screened for resistant A. fumigatus

ÅExtensive use of tebuconazole and propiconazole (previously suggested to

be associated with development of TR34/TR46)

ÅNo Aspergillus detected from 26 samples from current crop; all 6 samples

from compost pile positive for Aspergillus

Å200 isolates collected: 38 itra resistant; 20 with TR34/L98H mutations

ÅMicrosatellite typing: clonality of 73% of TR34/L98H vs no clonality in

susceptible strains.

Azole Resistance in 

Aspergillus fumigatus in the US

Hurst SF, et al. J Antimicro Chemother 2017;72:2443-6

Berkow EL, et al. Antimicro Agents Chemother 2018; Feb 28 ePub

Verweij PE et al. N Engl J Med 2007;356:1481-1483.

Characteristics of Nine Patients from Whom A. 
fumigatus Resistant to Multiple Triazoles Was 

Cultured
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Azole-Resistant    

A. fumigatus in 

the Netherlands     

2007-2009

Van der Linden JWM, et al. Emerg Infect Dis 2011;17:1846-54.

ÅDetection of resistant A. 

fumigatus with itra screen 

in 82/1792 (4.6%) isolates

ÅConfirmation of TR34/ 

L98H clone in 74 (92%)

ÅOverall prevalence of 5.3%

Clinical Characteristics of Patients with 

Azole-Resistant A. fumigatus

Van der Linden JWM, et al. Emerg Infect Dis 2011;17:1846-54.
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9:1 ratio of TR 34/TR 46 

T46/Y121F/T289A
15 patients

6 = no disease
1 ABPA

5/8 IA died and 2/8 
had persistent 

infection

Treatment:
Vori 4/5 died

LAmB 0/3 died

Van der Linden JWM, et al.  Clin 

Infect Dis 2013;57:513

Invasive Aspergillosis in Patients 

Admitted to ICU with Severe Influenza

ÅRetrospective cohort study in Belgium/Netherlands 
2009-2016

ÅIA dx in 83 (19%) of 432 patients with influenza; 
median 3 days after admission
ÁImmunocompromised: 32% (38 of 117)

ÁNon-immunocompromised: 14% (45 of 315)

ÁControls: 5% (16 of 315)

ÅIA in 20% with Influenza A (H1N1); 16% Influenza B

ÅResistant A. fumigatus 4/17 (23%)

Å90 d mortality: 51% with IA vs 28% no IA

ÅRisk factors: influenza (OR 5.19), higher APACHE 
score, male, corticosteroids

Schauwvliegh A, Rijnders B, et al Lancet Resp Med 2018;ePub July 31

VImportance of consideration for IA with severe 

influenza and potential for azole resistance
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IDSA Susceptibility Testing 

Recommendations:  Challenges of GRADE

ÅLower reported rates of A. fumigatus resistance in US

ÅLimited availability of testing in many medical centers

ÅLocal testing often not timely in return

ÅLimited clinical correlation 

ÅLargely relies on óexpert opinionô

VBUT: Significant potential harms with missed detection of 

resistance

Patterson TF, et al. Clin Infect Dis. 2016;64:e1-60.

IDSA 2016:

24.  Routine antifungal susceptibility testing of isolates recovered during 

initial infection is not recommended.  Antifungal susceptibility testing of 

Aspergillus isolates using a reference method is reserved for patients 

suspected to have an azole resistant isolate, who are unresponsive to 

antifungal agents, or for epidemiological purposes (Strong 

Recommendation; Moderate Quality Evidence).

International Expert Opinion on the 

Management of Infection Caused by         

Azole-resistant Aspergillus fumigatus

ÅExpert panel to provide practical óguidanceô not óguidelineô

ÁEstablish microbiological diagnosis

ÁIdentify to species complex

ÁIn regions / institutions with high (>10%?) rates of 

resistance test all isolates for azole susceptibility

- Reliability of azole-based agar screens

ÁReport results within 72 hrs

ÁIdeally test 5 isolates for possible different phenotypes

ÅVery limited evidence but useful advice!

Verweij PE, et al.  Drug Resist Updates 2015;21-22:30-40

Ullmann AJ, et al. Clin Microbiol Infect 2018;Mar 12

ESCMID-ECMM-ERS 2018:

Antifungal susceptibility testing  should be performed in patients with 

invasive disease in regions with resistance found in contemporary 

surveillance programmes (AII), especially in patients unresponsive to 

antifungal therapy or suspected of having azole resistant isolates (AIII).
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PCR-Based Detection of A. fumigatus 

Cyp51A Mutations on BAL Fluid:  Validation 

of the AsperGenius Assay

ÅAsperGenius multiplex RT-PCR identifies 4 
clinical relevant Aspergillus spp. and 4 resistant 
associated mutations (RAMs)
ÁTR34/L98H/T289A/Y121F

Å201 hematology pts
ÁBAL GM/culture controls pos 74/88 (80%)

- Pos GM alone in 32/74 PCR+ 

ÁBAL neg controls: 23/113 (84%)

ÅAzole failures: 6/8 (75%) with RAMs vs 12/45 
(26%) without  

Å6 wk mortality: 50% with RAMs vs 18% without

Chong GM, et al.  J Antimicrob Chemother 2016;71:3528-35

ESCMID-ECMM-ERS Guidelines for 

Susceptibility Testing and Choice of Therapy

Ullmann AJ, et al. Clin Microbiol Infect 2018;Mar 12

Pfaller MA, et al. Antimicrob Agents Chemother 2018;Oct:e01230-18
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Study Design for PN069 Invasive Aspergillosis 

(PN069) Based on 2008 EORTC/MSG Criteria

(Merck)
Å Phase 3, randomized, double-blind study of POS versus VOR in subjects 

with invasive aspergillosis (IA) as defined by modified 2008 EORTC/MSG 

consensus criteria

Å Enroll subjects with proven, probable, or possible IA  

Å Subjects will be treated in a double blind fashion (1:1 randomization) with 

either Posaconazole or Voriconazole for  12 weeks treatment duration and 

additional 4 weeks of follow-up (safety including survival and relapse)

Å Subjects who are randomized, receive at least one dose of study drug are 

adjudicated by an expert panel  to provide an independent classification of 

disease and to assess outcome to therapy 

KEY ENDPOINTS

Å To evaluate the all-cause mortality at Weeks 6 and 12 in subjects with a 

diagnosis of possible, probable, or proven IA receiving POS vs. VOR 

(Intention to Treat [ITT] population/Clinically evaluable dataset)

Å To evaluate the safety of POS compared to VOR therapy (ITT)

Å Other PK/PD, pharmacogenomic, and susceptibility endpoints.

Slide adapted from Dr. Hetty Waskin.  Thanks! Hetty

STUDY UPDATE:

Began enrollment in October, 2013 ; As of September 2018 , enrollment of 

> 85% of  target ~ 600  subjects

Stratification at baseline with ~ 40% classified as high risk
High risk includes: liver transplant recipients, relapsed leukemia 

undergoing salvage chemotherapy, and receipt of allogeneic stem cell 

transplant

Disease classification at baseline:
~ 10% proven IA

~ 55% probable IA 

~ 35% possible IA

CD101 (Rezafungin )
A novel echinocandin antifungal (Cidara)

Phase 2 trial in candidemia vs caspo now complet e NCT 02734862

Permanent charge & highly stable ring structureé
ÅProlongs PK: once weekly dosing

ÅEliminates toxic degradation products: improved safety & dose range

ÅAllows high exposures: treats less susceptible pathogens

ÅEnables multiple formulations: systemic and topical

Sofjan AK, et al. J Glob Antimicro b Resist 2018;Feb 24

Berkow EL, et al. Diag Microbiol Antimicrob Resist 2018;90:196-7

Wiederhold NP, et al. J Antimicrob Chemother 2018;doi:10.1093/ jac /dky280

Structural modification yields chemical 

stability & enhanced biological properties

In vitro activity: C. auris including some echinocandin resistant strains

Aspergillus including azole resistant strains
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Activity of Rezafungin against Aspergillus fumigatus 

including Resistant Isolates & Cryptic Species

Wiederhold NP, et al. J Antimicrob Chemother 2018;doi:10.1093/jac/dky280

Phase 3, Multicenter, Randomized, Double-Blind Study (ReSPECT) of the 
Efficacy and Safety of Rezafunginfor Injection Versus the Standard 
Antimicrobial Regimen to Prevent Invasive Fungal Infections in Adults 
Undergoing Allogeneic Hematopoietic Stem Cell Transplantation

Rezafunginfor Injection will be compared with the current accepted SAR as 
prophylaxis against IFIs (inclusive of Pneumocystispneumonia [PCP]) in 
patients undergoing allogeneic hematopoietic stem cell transplant (HSCT). 
~450 subjects will be randomly assigned (2:1ratio) to receive either Rezafungin
for Injection orSAR for prevention of IFI caused by yeasts, molds, 
andPneumocystis. 

Glucan Synthase Inhibitors:

Ibrexafungerp ïSCY-078
(Scynexis)

Å Semi-synthetic derivative of natural 

product 

Å New molecular class

Å Potent ɓ1,3 glucan synthesis inhibitor 

(GSI)

Å Same target as echinocandin 

antifungals Blocks synthesis of 

essential component of cell wall of 

pathogenic fungi

Å Unique target not in mammalian cells

Å Excellent in vitro & in vivo activity against 

Candida (including C. auris), Aspergillus, 

Pneumocystis

Å Active in vitro against azole & 

echinocandin resistant strains

Å Orally bioavailable

Å Extensive tissue distribution: kidney, lungs

Wiederhold NP, et al. J Antimicrob Chemother 2018;73:448-51

ÅPhase I/II - generally well 

tolerated with good 

pharmacokinetics (QD); low 

drug-drug interactions

ÅPhase III trial C. auris

(CARES) NCT03363841

ÅPhase III trial IFI 

resistant/unresponsive to 

therapy (FURI) NCT03059992
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Ibrexafungerp In vitro Activity against 

Aspergillus spp.

21

Ibrexafungerp
MEC

Range MEC50 MEC90

A. fumigatus (n=134) <0.06 ï4 <0.06 0.125

A. flavus (n=54) <0.06 ï0.25 <0.06 <0.06

A. niger (n=27) <0.06 ï0.5 <0.06 <0.06

A. terreus (n=72) <0.06 ï0.125 <0.06 0.125

Other spp. (n=24) <0.06 ï0.25 <0.06 <0.06

All isolates (n=311) <0.06 ï4 <0.06 0.125

Ghannoum M., et al. AAC 2018 May 25;62(6). pii: e00244-18

Vidmantas P, et. al. Advances Against Aspergillosis 2018 

.

Å IBX in combination with Vori, Isa and Amph B demonstrated synergistic 

activity against the majority of A. fumigatus isolates tested

Å Efficacy of combination therapy with IBX + Isa in a rabbit model of IA

Å SCYNERGIA- Phase 2 Invasive Pulmonary Aspergillosis (IPA) Study
Å Objective: To assess the safety and efficacy of combination therapy (oral 

Ibrexafungerp+ voriconazole) versus voriconazole monotherapy.
Å Intended Sample Size:  ~60 patients (30 each arm)
Å Arm 1:  Voriconazole + Oral SCY-078 
Å Arm 2:  Voriconazole + Oral Placebo

Å Combination therapy for the entire duration of anti-fungal treatment

Orotomide:
Olorofim (F901318)
Mechanism of Action, Spectrum
Å F901318 is a potent inhibitor of A. fumigatus

DHODH
ïDHODH (Dihydroorotate dehydrogenase) is a key 

enzyme involved in pyrimidine biosynthesis

ÅMechanism was identified using genetic 
studies in Aspergillus nidulans
ïConfirmed by in vitro enzyme assays

Å Humans also have this enzyme
ïBut, > 2000-fold difference in IC50 between 

human and fungal enzymes

Å Spectrum of activity:  highly active against 
moulds/endemics including resistant 
Lomentospora, Scedosporium, Aspergillus, 
Coccidioides

F901318 structure
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Aspergillus: In vitro
ÅOlorofim MICs are tightly clustered
ïMIC90s are 0.03-0.06 mg/L (CLSI and EUCAST)

ïMICs are the same for all Aspergillusspp. tested

Å>1100 isolates from 35 species including:

Å615 isolates of 4 most common species1

Å220 isolates of 16 cryptic species2

ÅResistance not seen in surveys to date

ÅResistance not induced with serial passage

ÅCross-resistance is not seen
ïSame MICs in azole-resistant isolates

ïSame MICs in amphotericin-resistant species

23

1. A. fumigatus, flavus, niger, and terreus
2. A. alliaceus, aureoterreus, calidoustus, carneus, citrinoterreus, fumigatiaffinis, hiratsukae, hortai, insuetus, keveii,

lentulus, ochraceus, pseudofischerii, sclerotiorum, tubingensis, andudagawae

Beckmann et al. ICAAC 2015; Fothergill et al. ICAAC 2015; Buil et al.JAC 2017; Rivero-
Menéndez et al ECCMID 2017; Oliver et al PNAS 2016; Jorgensen et al. TIMM 2017

Other fungi fall into 3 buckets
ÅMICs similar to Aspergillus

ïScedosporiumspp., including L. prolificans

ïA long list of other moulds*

ïAll the endemics

ÅMixed and method-dependent results

ïFusariumspp.

ÅLittle or no activity

ïMucorales

ïCandida spp., Cryptococcus neoformans
*Tested to date: Acremonium persicinum, Acrophialophora fusispora, Rasamsonia spp., Phaeoacremonium spp., 

Sarocladium kilienses, Scopulariopsis brevicaulis, Microascus spp., Sporothrix schenkii, Trichoderma spp., Ramichloridium

(Myrmecridium) schulzeri, Paecilomyces spp., Pleurostomophora richardsiae, Verruconis gallopava, Chaetomium spp., and 

Penicillium spp. (including P. marneffiii). 

Wiederholdt et al. JAC 2107, Biswas et al. manuscript in preparation; 

Alastruey et al. TIMM 2017; Oliver et al. PNAS 2016; F2G Ltd, data on file
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In vivo activity
ÅIn vivo activity (mostly murine, some rabbit) shown for

ïA. fumigatus, flavus, terreus, nidulans, tanneri

ïScedosporium apiospermum

ïLomentospora prolificans

ïPseudallescheria boydii

ïC. immitis (sterilizing activity in the brain!)

ÅIn vivo activity has been shown PO & IV

ïEndpoints: Survival, tissue burden, and GM

ÅEqual efficacy on azole- and                          

amphotericin B-resistant isolates
ï Azole-resistant (A. fumigatus, A. tanneri, L. prolificans)

ï Amphotericin B-resistant (A. terreus, A. tanneri)

Å Open-label salvage study is open, other studies to follow!

Slide adapted from John Rex, F2G; Thanks, John!

Negri et al. JID 2018 Mar 13;217(7):1118-1127; Wiederhold NP, et al. 

Antimicrob Agents Chemother 2018; ePub; F2G Ltd., data on file

Olorofim

Posa
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Study day
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Azole-R A. fumigatus

GPI Biosynthesis Inhibition (Amplyx)

APX001[E1210] In vitro Activity

Organism Range MIC50 MIC90

C. albicans (52) < 0.008 ï0.016 < 0.008 < 0.008 

C. glabrata (44) < 0.008 ï0.06 0.06 0.06

C. tropicalis (23) < 0.008 ï0.03 0.016 0.03

C. parapsilosis (26) < 0.008 ï0.016 < 0.008 0.016

A. fumigatus (20) 0.03 ï0.13 0.06 0.13

A. terreus (23) 0.015 ï0.06 0.03 0.06

F. solani (23) 0.03 ï0.12 0.12 0.12

F. oxysporum (15) 0.03 ï0.25 0.06 0.12

S. prolificans (28) 0.03 ï0.25 0.06 0.12

S. apiospermum (28) 0.03 ï0.12 0.06 0.12

*50% inhibition of growth for Candida; MEC endpoint for moulds (static activity)

**Inactive against C. krusei and members of the Order Mucorales

Active against fluconazole-resistant Candida(MIC90 -лΦло ˃ƎκƳ[ύ
Miyazaki et al. Antimicrob Agents Chemother 2011; 55: 4652 ï58.

Castanhelra et al. Antimicrob Agents Chemother 2012; 56: 352 ï57.

Pfaller et al. Antimicrob Agents Chemother 2011; 55: 5155 ï58.

Wiederhold NP, et al. Antimicrob Agents Chemother 2015;59:690-2.
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GPI Biosynthesis Inhibition (Amplyx)

APX001[E1210] ïIn vivo Efficacy
In vivo efficacy demonstrated in murine models of 
invasive fungal infections
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Invasive Candidiasis 

(C. albicans)

Invasive Pulmonary 

Aspergillosis (A. flavus)

Disseminated 

Fusariosis (F. solani)

PK parameter Tmax Bioavailability Half-life

1 mg/kg PO X1 0.5 hours 57.5% 2.2 hours

Hata et al. Antimicrob Agents Chemother 2011; 55: 4543 ï51;

Wiederhold NP, et al. Antimicrob Agents Chemother 2015;59:690-2.

V Efficacy in vitro and in vivo against resistant C. albicans & C. auris
V Phase 2 trials for Candida & moulds in development

28

VL-2397 ςActivity against Aspergillus

VL-2397 Voriconazole Amphotericin Caspofungin

Aspergillus fumigatus 0.5 0.5 0.5 0.12

Aspergillus flavus >16 1 1 0.12

Aspergillus terreus 4 1 2 0.06

Aspergillus niger >16 2 0.25 0.06

Individual reference strains tested using standard CLSI methodology

Panels of reference strains tested using standard CLSI methodology

MIC90 MIC Range

Aspergillus fumigatus (49) 0.5 0.06 - 0.5

Aspergillus fumigatus ï

azole-resistant (4)

0.06 - 1

Aspergillus flavus (17) 2 - >16

Aspergillus terreus (20) 0.25 - 8

Aspergillus niger (20) 1- 16

Á VL-2397 activity against A. fumigatussimilar to 
voriconazole, amphotericin B

Á Active against azole-resistant A. fumigatus

Á Also active against C. glabrata, F. solani

Á Phase 2 Clinical Trial:  Open label multicenter randomized trial for 
Invasive Aspergillosis

Á VL-2397 vs Standard Therapy
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Novel Cyp51 Inhibitors VT-1598
(Viamet Pharmaceuticals, Inc.)

Hoekstra WJ et al. Bioorg Med Chem Lett 2014;24:3455-8.

Warrilow AG et al. Antimicrob Agents Chemother 2014:58:7121-7. 

Å Investigational fungal Cyp51 
inhibitors (VT-1129, 1161, 1598)

ÅMOA similar to azoles

ÅHighly selective for fungal Cyp51 
enzyme vs human Cyp450 enzymes 
(more so than the azoles)
ïKdŀƎŀƛƴǎǘ ŦǳƴƎŀƭ /ȅǇрм Җоф ƴa

ï Failed to inhibit human CYP450 at 50 
˃a

Å VT-1598 Activity against yeasts & 
moulds
ïCandida, Cryptococcus, endemics, & 

Aspergillus including non-fumigatus 
spp. but less activity against azole-
resistant strains

A. fumigatus A. non-fumigatus

T-2307
(Toyama)

Å Chemical screen conducted by Toyama Chemical Co.
Å Member of a class of aromatic diamidines
ï Similar to pentamidine
ï Mechanism of action not fully understood: appears to target fungal 

mitochondria
ï In vitro & in vivo activity against broad spectrum yeasts and moulds

& activity vsPneumocystis

T-2307

Pentamidine

Lionakis et al. Antimicrob Agents Chemother 2006; 50: 294-7.

Mitsuyama et al. Antimicrob Agents Chemother 2008; 52: 1318-24. 
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In vitro activity : Antifungal activity against Candida, Cryptococcus and 

Aspergillus sp.

T-2307 showed broad and potent antifungal activity of against major
pathogenic fungi including C. auris and drug-resistant strains.

CAS: caspofungin, FLC: fluconazole, *  MICs of micafungin, ** MIC of voriconazole, ***MIC of itraconazole

#: This work utilized NIAIDôs suite of preclinical services for in vitro assessment.

(Contract No. HHSN272201100018I HHSN27200012 )

Drug-resistant strain

No. of strain
MIC range (ɛg/mL)

T-2307 CAS/VRC FLC/ITR

Azole-resistant C. albicans (8) 4) 0.0005-0.001 0.0625ï0.125* 16->64

Candin-resistant C. albicans (18) 5)
Ò0.008 1ï>8 NT

Candin-resistant C. glabrata (17) 6) 
Ò0.008ï0.015 0.5ï4 NT

Crypt. neoformans (20) 4) 0.0078ï0.0625 >64* 0.25ï4

Crypt. gatii (16) 7) 0.0078ï0.0625 >128* 1ï16**

A. fumigatus (20) 4) 0.125ï4 0.0313* 0.25ï1**

A. terreus (27)  8) 0.0156ï0.125 0.0313ï0.0625* 1ï2***

C. auris (10) #
Ò0.008ï0.015 0.125ï0.5 0.5->64

Mitsuyama et al. Antimicrob Agents Chemother 2008; 52: 1318-1324, Toyama, Data on file

T-2307 In vivo Efficacy
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Invasive Candidiasis 

(C. albicans)

Systemic Cryptococcosis

(C. neoformans)

Systemic Aspergillosis

(A. fumigatus)

In vivo efficacy demonstrated in murine models of invasive 
fungal infections

Invasive Fungal 

Infection

Invasive 

Candidiasis

Systemic 

Cryptococcosis

Systemic 

Aspergillosis

ED50 (mg/kg) 0.00755 0.117 0.391

Mitsuyama et al. Antimicrob Agents Chemother 2008; 52: 1318-1324;

Wiederhold NP, et al. Antimicrob Agents Chemother 2015;59:1341-3. 

Å In vivo efficacy against echinocandin-resistant C. albicans and C. aurisin a murine model
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Management of IA in Dutch Hematology Units with 

Increasing Azole Resistance (AzorMan)

Schauwvlieghe AFA, et al. mycoses 2018;61:656-64    Clinicaltrials.gov NCT03121235

Clinical Implications of Antifungal Resistance :
Summary

ÅExtent of problem
ÁWidespread detection of resistance in A. fumigatus 

and other moulds
ÁRegional/location variation in prevalence 
ÁHigh mortality with resistant strains

ÅRole for susceptibility
ÁNeed for testing in high prevalence settings
ÁImportance of timely availability
ÁLocal laboratory screening methods
ÁPotential role for molecular testing
ÁImplications for management

ÅManagement options
ÁNew compounds with activity against resistant 

Aspergillus and other moulds beginning clinical trials!
ÁStrategies needed for optimizing outcomes for 

resistant isolates 


