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Bench to Bedside Program in
Fungal Pathogenesis

Inherited disorders
(Fungi a “signature” pathogen)
(~1000 patients)
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An Expanded Universe of At-risk Patients
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PUBMED RESEARCH:
Small Molecule Kinase Inhibitors (SMKIs
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FDA-Approved Updated Medication Guide

MEDICATION GUIDE
SOLIRIS® (so-leer-is)
(eculizumab)
injection, for intfravenous use

What is the most important information | should know about SOLIRIS?

SOLIRIS is a medicine that affects your immune system. SOLIRIS can lower the ability of your immune system to
fight infections.

* SOLIRIS increases your chance of getting serious and life-threatening meningococcal infections.

Meningococcal infections may quickly become life-threatening and cause death if not recognized and treated
early.

SOLIRIS may also increase the risk of other types of serious infections. If your child is treated with SOLIRIS, make
sure that your child receives vaccinations against Streptococcus pneumoniae and Haemophilis influenza type b (Hib).
Certain people may be at risk of serious infections with gonorrhea. Talk to your doctor about whether you are at risk for
gonorrhea infection, about gonorrhea prevention, and regular testing. Certain fungal infections (aspergillus) may also
happen if you take SOLIRIS and have a weak immune system or a low white blood cell count.

What are the ingredients in SOLIRIS?
Active ingredient: eculizumab

Inactive ingredients: polysorbate 80 (vegetable origin), sodium chloride, sodium phosphate dibasic, sodium phosphate
monobasic, and Water for Injection

Manufactured by Alexion Pharmaceuticals, Inc., 121 Seaport Boulevard, Boston, MA 02210 USA. US License Number 1743

This Medication Guide has been approved by the U.S. Food and Drug Administration Revised: 07/2018



Complement C5a is critical for
protection against invasive candidiasis
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Chemoattractant Receptors Modulate Immunity in
Systemic Candidiasis via Differential Mechanisms
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SYK-CARD9 are Centrally Positioned
in Antifungal Immune Pathways
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for Rheumatoid Arthritis



— BT K D)

Drummond et al, Nat Immunol, 2019



Corynespora Infection and CARD9 Deficiency
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Corynespora Infection and CARD9 Deficiency

Drummond et al, under revision



wriicie  Ibrutinib and Fungi

Inhibition of B Cell Receptor Signaling
by Ibrutinib in Primary CNS Lymphoma
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Ibrutinib over 2 weeks for CNS lymphoma

Lionakis et al., Cancer Cell. 2017



An unexpected emergence of aspergillosis
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Durable Remissions
Refractory PCNSL

Median potential follow-up 38.9 months
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TEDDi-R v2.0 for PCNSL and SCNSL

. Temozolomide 100 mg/mZ/day IV days 2 thru 5* x Cytarabine 70 mg IT or ICV

Etoposide 50 mg/m?/day IV days 2 thru 5*

« Cycles 2-6:days 1 and 5

Doxil 45 mg/m2 IV day 2

+ Starts on day -3

Dexamethasone 10 mg BID PO days 1 thru 5
' Ibrutinib (420-700 mg) QD PO

» Continues at same dose daily, cycles 1-6
Rituximab 375 mg/m? |V on days 1 and 2

ﬁ Isavuconazole 200 mg PO BID/QD

- Starts up to 7 days prior to day -3

« Loading dose: 200 mg PO BID for 3 days
» Followed by: 200 mg PO QD continuous

Pegfilgrastim 6 mg SQ on day 6
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Ibrutinib impairs ROS production
and fungal killing by human neutrophils in vivo

20000-
ns
10000- i ﬁ *kk
2 6000
g 1 o
E 5000 2
: :
g : -
2 4000 -
3 ] L
- ] g
S  3000- *k ek £
= | 2
2000-
1000; 0111 f I fffff ﬂ
\&Ob Q& ogé\ ‘é\\\) ‘&\\0‘"
S &
N » gda 9&
& vf v
& o >
3 ﬁ&
<&

801
*kik
60
404
201
0 T T
’v .v
N
&
¥ 0
& d}
] )

unpublished



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

1 Healthy donor
1 XLA Pt (pre GM-CSF)
[1 XLA Pt (post GM-CSF)

[ 1 XLA Pt (1 month post GM-CSF)
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Antibiotics Enhance Susceptibility of
WT mice to Systemic Candidiasis
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The New England
Journal of Medicine

©Copyright, 1991, by the Massachusetts Medical Society

Volume 324 FEBRUARY 21, 1991 Number 8

A CONTROLLED TRIAL OF INTERFERON GAMMA TO PREVENT INFECTION IN CHRONIC
GRANULOMATOUS DISEASE

1.0 Interferon
e S

e

08

06

04

02

Cumulative Proportion Free of a Serious Event

0.0 ] | ] | _1
0 90 180 270 360

Days after Randomization



How about strategies that dampen the
immune response to combat fungal
disease?
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Development of the First Model of
Oral Candidiasis in Aire”- Mice
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Inhibition of Interferon-y in Aire”
Mice Decreases Mucosal Fungal Burden
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Similar results with:

- IFN-y Ab neutralization

- Ruxolitinib (JAK/STAT
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Mucosal Antifungal Defense:
IL-17-Driven Protection and
IFN-y-Driven Immunopathology
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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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