
Frank van de Veerdonk

Radboudumc

Personalized immunotherapy in fungal

infections



▪ HDM-FUN project and trials

▪ Immunotherapy : IFN candidemia

▪ Effects of IFN on innate immune cells

▪ Anakinra in Influenza-aspergillosis

▪ Future perspectives

Introduction



Host-Directed Medicine in FUNgal infection

Aspergillosis (IAPA)Candidiasis

16 partners



1. Identify host pathogen factors (HPFs) that correlate with 

disease and use them for stratification of treatment

2. Establish two clinical trials (intervention and prevention)

3. Central biobank and standardize procedures and analysis

4. Unique infrastructure and implementation of host-directed 

medicine in clinical setting and society



Timeline Immunotherapy Fungal

Who will benefit from

immunotherapy?



Methodology
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Candidemia 30% mortality



Design candidemia trail



Primary endpoint

The primary focus is on time to clearance.

A composite endpoint of clearance of candidemia and (in-hospital) 

mortality within 7 days using an ordinal scale indicating the number 

of days with  negative blood culture and death as the worst 

outcome (labelled as -1)

Could trigger statistical significance at 75 patients per group 

(n=150)

Interim analysis from n=40 and every extra 20 patients thereafter



Progress



Progress

End date : March 2026 



Interferon gamma (IFN) 

and candidiasis



IFN candidiasis

200 FG cohort 

n=155 phagocytosis and killing 

Candida +/- IFN 



IFN candidiasis PBMCs



Interferon gamma candidiasis



Interferon gamma candidiasis



Interferon gamma candidiasis



Interferon gamma candidiasis



Interferon gamma candidiasis



Interferon gamma candidiasis



Conclusions 1

▪ Individual response to IFN on killing

▪ Associated on genetics and cytokine (TNF)

▪ Stratification?

▪ Develop functional assays



Interferon gamma (IFN) 

effect on innate immune cells



38 yr old women

No medical history

influenza illness

admitted ICU



432 patients with

influenza

83 invasive

aspergillosis

Schauwvlieghe et al. 2018



IAPA

Host defense
Neutrophils

Pattern recognition
Cytokines/chemokines

NADPH-oxidase complex



Chronic granulomateus disease (CGD)

Generation of
reactive oxygen species (ROS)

Mutation in NADPH 
oxidase 

Aspergillus nidulans

Aspergillus fumigatus

S. aureus



NADPH-oxidase in IAPA



NADPH-oxidase in IAPA

HDM-FUN



IFNg prophylaxis



NADPH-oxidase (neutrophils) 

Hyperinflammatory



Paradox in CGD (monocytes) 

Hyperinflammatory



Paradox in CGD 



Paradox in CGD 



Trained immunity in CGD
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Epigenetic dysregulation in CGD



Metabolome in CGD



glycolysis in CGD neutrophils

Neutrophils - Glyco stress test
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Mitochondrial respiration CGD neutrophils

Neutrophils - Mito stress test
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Glycolysis in CGD monocytes

Monocytes - Glyco Stress test
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Mitochondrial respiration CGD monocytes

Monocytes - Mito Stress Test
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What is the effect of 

Interferon gamma (IFN)? 



IFN restores metabolic function in CGD



IFN restores metabolic function in CGD



IFN restores training in CGD
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IFN restores in CGD



IFN restores in CGD



IFN restores in CGD



IFN in vivo CGD



IFN in vivo CGD



Conclusions 2

▪IFN can restore killing and immunedysregulation

▪ Effects on immunometabolism innate cells

▪ Rapid effect in vivo (but short lasting) on innate

▪ Option for treating IAPA?



A role for anakinra?



Increased

susceptibility

aspergillosis

Hyper activation

inflammasome with high 

IL-1

(MAS)

T



Inflammasome and IL-1 in CGD

Hyperinflammation

Increased IL-1





Autophagy important for killing aspergillus

Kyrmizi et al. 2013







IL-1 - Inflammasome and IAPA



Inflammasome IAPA



IFIGEN Cohort 

Q705K SNP in NLRP3 predisposes to IPA
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Q705K SNP underlies an hyperactivation of the NLRP3 

inflammasome 



DAPI ASC NLRP3

A. fumigatus

Q705KQ705Q

Q705K SNP underlies an hyperactivation of the NLRP3 

inflammasome 



Q705K SNP underlies an hyperactivation of the NLRP3 

inflammasome 
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impairs antifungal effector functions
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Mouse model IAPA



Mouse model IAPA



Mouse model IAPA



Mouse model IAPA



Mouse model IAPA



Conclusions 3

▪ Inflammasome dysregulation a role in IAPA

▪ Seems amendable to anakinra

▪ Timing is important

▪ And probably dependent on host-status



Galactin 3 SNP

2 out of 3 with

galactin-3 SNP 

>IAPA



Take home HDM-FUN

▪ Unique fungal translational clinical trial network 

▪ IFN and anakinra potent immune modulators

▪ Will have a role in fungal infection

▪ Timing is important 

▪ Guiding by functional assays and immune status
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