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20-25% tracheobronchitis
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10-20%

Feys et al, J Fungi 2022
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Why does VAPA exist?

How does severe viral pneumonia impair
anti-Aspergillus innate immunity?



1. Epithelial barrier
disruption
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Epithelial barrier disruption

Feys et al 2022, Lancet Respir Med

Virus-induced epithelial barrier disruption
paves the way for tissue-invasive VAPA

Mucociliary clearance impaired
in CAPA (& IAPA)?

Epithelial immune function
impaired?



2. Phagocytosis & 
phagolysosomal killing
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Alveolar macrophage depletion in viral pneumonia

Wauters et al, Cell Research 2020 Seldeslachts et al, in review (confidential)
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Impaired phagolysosome maturation in influenza

Liu et al, mBio 2022
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Role for impaired IFN-γ signaling in ICU?

Feys et al, Lancet Respir Med 2022



Gene module score: downregulation genes IFN type I/II signaling

Feys et al, Lancet Respir Med 2022

Role for impaired IFN-γ signaling?

Tappe et al, Front Immunol 2022



Human versus murine IAPA
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3. Neutrophil killing of hyphae
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scRNA-seq of BAL of severe 
COVID-19 patients

n=17
Proven/
probable
CAPA

n=22
COVID-19
only
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Major cell types

Feys et al, Lancet Microbe 2024

Significantly lower neutrophil fractions
in CAPA vs. COVID-19 only
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Neutrophils
Hybrid trajectory preferred in CAPA

Feys et al, Lancet Microbe 2024
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Hybrid neutrophils

Fites et al 2018, PLOS Pathogens
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Feys et al, Lancet Microbe 2024
Feys et al, Lancet Respir Med 2022
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NETs

More NETs in CAPA
 Lower neutrophil fractions

detected by scRNA-seq

Feys et al, Lancet Microbe 2024
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Lower H3Cit-DNA NETs associate with mortality in CAPA
NETs

Feys et al, Lancet Microbe 2024
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IAPA & neutrophils/NETosis

Feys et al 2022, Lancet Respir Med
Seldeslachts et al, submitted (confidential)

Antifungal neutrophil response affected in IAPA > CAPA?



3. Neutrophil killing of hyphae
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• Neutrophils are essential for host defense against Aspergillus, but 
Aspergillus seems not to be captured/killed by recruited neutrophils

• Sarden et al. found, in animals, that B1 innate lymphocytes and their
production of naturally-occurring anti-Aspergillus IgG antibodies are 
essential for enhancement of neutrophil-mediated phagocytosis

Sarden et al 2022, Science Transl Med
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B-cell
deficient
mice

Repleting anti-Af-IgG as 
immunity-restoring
therapy in VAPA? 

Innate B1a cell
depletion in viral

pneumonia

Reduced natural
anti-Af IgG

Reduced fungal
recognition of Af

Sarden et al 2022, Science Transl Med
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Impaired fungal recognition in IAPA?

Feys et al 2022, Intensive Care Med

Decreased fungal
recognition leads to
worse outcome in 

IAPA?



• Increasing knowledge on pathophysiology VAPA:

• Impaired epithelial barrier

• Defects in phagocytosis and killing of conidia and hyphae

=> TRANSLATE towards novel biomarkers and therapeutic targets !!

Take home message

EORTC
Risk
factor

Probable IPA

Host biomarkers
• Immune pattern
• Multi-omics
• SNP, ….

Host

MORE probable IPA
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