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2007

First case series

“Houston we have a problem......”

AzoleRIA
Table 1. Characteristics of Nine Patients from Whom A. fumigatus Resistant to Multiple Triazoles Was Cultured.
Yr of Underlying Previous Azole
Sex Age Disease Date of Isolation  Site of Isolation Disease Classification* Exposure Treatment Outcome
Malet 15 X-linked chronic granuloma- April 4,2002  Sputum Breakthrough invasive pulmo- Prophylaxis with itra-  Voriconazole (high-dose)  Survived
tous disease nary aspergillosis, proven aaazole (for 6 yr)
Male 73 None Dec. 3, 2003 Ear swab Invasive aspergillosis of mas- m Surgery and topical Survived
toid cavity, proven therapy
Male 16 Hyper-IgE syndrome Nov. 19,2004 Bronchoalveolar-  Breakthrough invasive pulmo- Treatment with vori- Surgery and posacon- Survived
lavage fluid nary aspergillosis, proven onazole (for 2 yr) azole
Female 76  Pulmonary fibrosis June 26,2005  Sputum Invasive pulmonary aspergil- Voriconazole Survived
losis, possible
Male 31 Chronic granulomatous Nov. 1, 2005 Lung aspirate Breakthrough invasive pulmo- Prophylaxis with itra-  Caspofungin and Survived
disease nary aspergillosis, conazole (for >10 yr) posaconazole
probable
Female 68 Acute myeloid leukemia Feb. 14,2006  Bronchoalveolar-  Disseminated invasive asper- Voriconazole Died
lavage fluid gillosis, probable
Female 62 Chronic obstructive pulmo- April 5, 2006 Bronchoalveolar-  Invasive pulmonary aspergil- Voriconazole, amphoteri-  Survived
nary disease lavage fluid losis, possible cin B, and posacon-
azole
Male 19  Chronic granulomatous April 15,2006 Bone Breakthrough aspergillus Prophylaxis with itra-  Voriconazole, caspofun-  Survived
disease osteomyelitis, proven conazole (for>2yr) gin, and posacon-
azole
Male 45  Acute myeloid leukemia and May 11,2006  Nose swab Breakthrough aspergillus Prophylaxis with itra- Posaconazole Died
allogeneic hematopoietic sinusitis, proven conazole (for 4 wk)
stem-cell transplantation

* Diseases were classified according to consensus criteria defined by the European Organisation for Research and Treatment of Cancer and the National Institute of Allergy and
Infectious Diseases Mycoses Study Group.
T Information about this patient is from Warris et al.
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2008

Emergence of
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16->16 mg/I

0.125-0.25 mg/I
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DMIs and medical triazoles
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2012 . . . . .
Activity of fungicides Docking poses of fungicides similar to medical

against A. fumigatus
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2012 . e . . . 1997
Activity of fungicides Fungicides and year of authorization in NL " paclobutrazole
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2015
PCR detection of

resistance

7= 112 == pos =

VIPcheck
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Overall mortality in vori R versus vori S (hospital wide study)

Mortality IA S versus R
Clin Infect Dis
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2019

Environmental hotspots

A. fumigatus is
able to complete
a Environment fungal AMR itS Iife CyCIe

¢ presence of azole
residues

Fungal biology, diversity and ecology

Abiotic drivers Eco- evolutnonary drivers
¢ Environmental change
¢ Climate change

Flower bulb waste

Green waste

r—’

Fungal biology Xenobiotic selection
* Reproductive mode * Fungicide residues
* Population size * Natural product
¢ Life history traits (eg. selection

thermal ecology,

secondary hosts)

Wood chippings waste

Strawberry waste
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2022

A. fumigatus population
genomics
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The Process: Time to actions....
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The Process: Challenges
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The Process: Challenges
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A. fumigatus is not plant pathogen
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The Process: Challenges
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Public health Invasive mycoses are not a public health problem

problem? Most public health institutes do not have a mycotic branch
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The Process: Challenges
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The Process: Challenges

2009 2015
Hypothesis PCR detection of
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28 years of azole resistance selection: new challenges
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Number of cyp51A variants over time
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June 18t 2021 — azole-resistant A. fumigatus

CYP51A genotype Azole phenotype
TR,,/L98H/T289A/1364V/G448S

T289A TR,/Y121F/T289A =l \/CZ > 16 mg/I

VCZ > 16 mg/I
ITZ: 2 VCZ: > 16 POS: 1 ISA: > 16
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Managing resistance selection in A. fumigatus — finding a balance

Risk assessment

No activity against A. fumigatus Effects on microbiome?

Resistance selection +
"mutator” genotype?

Activity against A. fumigatus,
but class not used in medicine

Same class, different molecule May cause SNPs and

changes of phenotype

Same class, similar core structure Cross resistance

Ipflufenoquin <-> Olorofim
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