
The necessity and benefits of taking a One Health approach in AMR 

surveillance and mitigation measures

P.E. Verweij
Radboudumc-CWZ Center of Expertise for Mycology
Center for Infectious Diseases Research, Diagnostics and Laboratory Surveillance



2007
First case series

Azole R IA

“Houston we have a problem……”

N Engl J Med 2007;356:1481-3



2008
Emergence of 

TR34

PLoS Med 20085:e219

30 of 32 (94%) pts
TR34/L98H



Triazole class
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The Process: Time to actions….
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The Process: Challenges
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Unbelief

Grant reviewer: I don’t believe this

Lancet ID: insufficient evidence

Local problem
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Agricultural 
partner A. fumigatus is not plant pathogen
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Public health 
problem?

Invasive mycoses are not a public health problem

Most public health institutes do not have a mycotic branch
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Low priority

AMR excludes fungal resistance

Prioritization in competition with bacterial resistance

Dutch Medical Research Council 2006-2023: 129 projects ($66.5M) ?1
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Multiple stakeholders

Ministry of Health

Ministry of Agriculture

Ministry of Infrastructure

Fungicide authorization board

Fungicide producers

Fungicide users

Medical researchers
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 11,813 clinical isolates  

 1,809 resistant isolates

 cyp51A Sanger sequencing

Yinggai Song

28 years of azole resistance selection: new challenges



Number of cyp51A variants over time

91 different genotypes

1994 2021



TR34/L98H/T289A/I364V/G448S

June 18th 2021 – azole-resistant A. fumigatus

ITZ: 2 VCZ: > 16 POS: 1 ISA: > 16

T289A

TR34/L98H

I364V

CYP51A genotype Azole phenotype

ITZ > 16 mg/l

TR46/Y121F/T289A VCZ > 16 mg/l

?

G448S ITZ > 16 mg/l 
VCZ > 16 mg/l



No activity against A. fumigatus

Managing resistance selection in A. fumigatus – finding a balance

Effects on microbiome?

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

Resistance selection +
”mutator” genotype?

Risk assessment

Same class, different molecule

Same class, similar core structure

May cause SNPs and 
changes of phenotype

Cross resistance

Ipflufenoquin <->  Olorofim
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