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Bench to Bedside Program in 
Fungal Pathogenesis
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An Expanded Universe of At-risk Patients
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FDA-Approved Updated Medication Guide
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Chemoattractant Receptors Modulate Immunity in 
Systemic Candidiasis via Differential Mechanisms

CX3CR1
Lionakis et al., JCI, 2013

Collar et al., JCI Insight, 2018

CCR1
Lionakis et al., PLoS Pathog, 2012

Lionakis et al., AAC, 2017
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SYK-CARD9 are Centrally Positioned 
in Antifungal Immune Pathways

Fostamatinib
>50 trials in 
ClinicalTrials.gov
- RA
- AML
- GvHD
- Lymphomas
- Solid tumors
- Autoimmune 

cytopenias
- COVID-19 



Drummond et al, Nat Immunol, 2019



Corynespora Infection and CARD9 Deficiency



Corynespora Infection and CARD9 Deficiency

Drummond et al, under revision



Ibrutinib and Fungi



Ibrutinib over 2 weeks for CNS lymphoma

Pre 1 wk 2 wk

Lionakis et al., Cancer Cell. 2017



An unexpected emergence of aspergillosis

Lionakis et al. Cancer Cell 2017; 31:833-43



Durable Remissions in 
Refractory PCNSL

Median potential follow-up 38.9 months

2-year durable CR rate = 66.7% (95% CI: 28.2-87.8)

ASH abstract #4195, 2018



TEDDi-R v2.0 for PCNSL and SCNSL

Ongoing study at NCI: NCT02203526



Ibrutinib impairs ROS production 
and fungal killing by human neutrophils in vivo

unpublished



GM-CSF rescues the BTK inhibition-induced 
ROS defect in human neutrophils

unpublished



GM-CSF rescues the BTK inhibition-induced 
neutrophil defect in an XLA patient

unpublished



Antibiotics Enhance Susceptibility of 
WT mice to Systemic Candidiasis

Drummond et al, Cell Host Microbe, 2022





How about strategies that dampen the 
immune response to combat fungal 

disease?



Phenocopying Syndromes 
of Human CMC in Mice



Development of the First Model of 
Oral Candidiasis in Aire-/- Mice

*  P < 0.05
**** P < 0.0001Break et al, Science, 2021



Inhibition of Interferon-γ in Aire-/-

Mice Decreases Mucosal Fungal Burden

**** P < 0.0001

Similar results with:
- IFN-γ Ab neutralization
- Ruxolitinib (JAK/STAT 

inhibitor)

Break et al, Science, 2021



Mucosal Antifungal Defense:
IL-17-Driven Protection and 

IFN-γ-Driven Immunopathology

APPROPRIATE
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Understanding host-fungal interactions

Personalized risk stratification and 
prognostication strategies

Targeted prophylaxis strategies

Immune-based adjunct therapies
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