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Aspirin-Exacerbated Respiratory Disease (AERD)
Characteristic Features

Adult-onset asthma (5-10% of all asthma; ~15-30% of severe asthma)
Severe eosinophilic rhinosinusitis with nasal polyposis

Pathognomonic respiratory reactions to aspirin and other drugs that inhibit
COX-1 (not COX-2) (pharmacological rather than immunological) At e lFT7 T g {

s *‘{‘5-6'

Many are non-atopic despite type 2 immunopathology

Aberrant cysteinyl leukotriene production,
eosinophilia, mast cell activation, impaired COX-2/PGE, system

Rajan P. JACI
2015




Age and gender: >2000 patients at BWH AERD Center

Largely adult-onset disease...
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Recurrent nasal polyps is a cardinal feature of AERD Y/ WOMEN'S HOSPITAL

. AERD Center |

Typical appearance of polyps on
rhinoscopy, and can be very large

B! s v i gl e e " o &)
n
\ wewms  FIELD NOJ|

N #§-INCH POCKET RULER” — MAN/" ACTU|

Nasal polyps on rhinoscopy. 2015. — Selig, YK. Nasal polyps excised. Nasal polyps excised.
2016 — Bhattacharyya, N. 2022 — Lee, S.
Surgical histories from patients at the BWH AERD Center
History of polyp surgery: Rate of polyp regrowth post-op:
 60% have had >2 surgeries *  50% report regrowth <6 months
 10% have had >5 surgeries * Only 15% report no regrowth >2 years




Epithelial metaplasia and gene induction (INOS, CLCA3, MUCSAC, ALOX15

Type 2 Inflammation (T2I)
Viruses, injury, parasites, allergens
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IL-5, IL-9, IL-13, IL-4

Tissue eosinophilia

|IgE production

Moffat MF, et a. NEJM 2010
Allakverdi Z, JEM 2007

Mast cell hyperplasia and activation Guo Z, et al. J. Asthma 2014

Reh D, et al Am J. Rhinol 2014
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Cysteinyl Leukotrienes (cysLTs) and their Receptors
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Functions in asthma:
Vascular leak, smooth muscle constriction,
Mucous secretion, eosinophilic inflammation
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Importance of cysLTs in AERD and
Reactions to ASA
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Zileuton is more effective in patients with AERD than in
aspirin-tolerant asthma

“Efficacy of Zileuton in Patients with Asthma and History of Aspirin
Sensitivity: A Retrospective Analysis of Data from Two Phase 3 Studies”
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Prostaglandin E, (PGE,)

Macrophages, epithelium, fibroblasts
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Deficient respiratory PGE, production is a feature
of AERD/CRSwWNP

CRSsNP
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Inhaled PGE, prevents aspirin-induced

bronchoconstriction and urinary LTE, excretion
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Cysteinyl leukotrienes drive type 2 inflammation in

Cell number (x10%

Cell number in whole lung (x104)
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Dexpramipexole in CRSWNP — how important are eosinophils?

No improvement

Blood eosinophils Polyp eosinophils . )
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Mast cell activators and products

ADAPTIVE IMMUNITY (allergy)
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Mast cell activation contributes to airway caliber in AERD
(baseline and reaction)
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% of CD45+ cellsw

Mast cell hyperplasia and proliferation in AERD
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Single cell RNAseq analysis suggests an IL-33/MC
axis in CRSwWNP/AERD

IL33 IL1LR1 (ST2)
? f,‘.{':" 5
Dan Dwyer L r\ L I\

Basal epithelium  Endothelium Mast Cells

Ordovas Montanez J, et al, Nature 2018
Dwyer D, et al, Science Immunol 2021



Evidence for both IgE- and IL-33-driven mast cell
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Anti-IgE (omalizumab) decreases reaction severity and

mast cell-derived lipid mediators in AERD
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AERD-like PGE,-deficient mice display an IL-33/ST2-
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IL-4 reactive cytokines in type 2 inflammation
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IL-4/13 = key cytokines that drive
inflammation relevant to CRSwNP:

Epithelial basal cell reproramming
Basement membrane thickening
*Epithelial barrier disruption

*Eosinophil activation
in bone marrow

*Mast cell priming for activation, PMgE
receptor expression

Inflammatory cell trafficking to tissues
B cell class switching & PMgE production



Dupilumab in AERD (Phase 2)

Re-analysis of Phase 2 study;

19/60 subjects had aspirin sensitivity

® Dupilumab m Placebo

Mean (+ SD)

Mean change (+ SE)

O =4 N W » 00 O N

Nasal Polyp Score (0-8) o SNOT-22

100 4
90
80
8 70 -
3 60
S 50 A
S 40
30 A
20 A
10 A
0 -

Non-AERD Non-AERD Non-AERD

Baseline Week 16 Baseline
——— Placebo AERD (n = 10, - = - Placebo non-AERD (n = 9|
FEV1 (L) ~—— Dupilumab AER(D (n= )7) ~ = - Dupilumab non-AER(D (n =) 9)

N >350ml in FEV1
by wk 8 in AERD
patients

4 8 12 16

Week

Laidlaw TM, et al. JACI In Pract. 2019.

UPSIT score (smell identification)

Mean (+ SD)
N
o

Non-AERD Non-AERD Non-AERD

Baseline Week 16

SINUS-52; Phase 3 nasal polyps
*448 patients total
« I/ NP score of 2.06 at 24wks

« Smell improvement (UPSIT) of 11 pts.
/9 AERD patients

« ' NP score of 2.54 at 24wks

Bachert C, et al. Lancet 2019




IL-4R-active cytokines suppress COX-2/mPGES-1 system
and upregulate LTC, production
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Mechanisms of dupilumab-induced improvement in AERD —
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Summary

AERD is prevalent and severe

Type 2 respiratory inflammation is driven/amplified by high cysLTs, low PGE,
Deficient COX-2-PGE, likely responsible for reactions to COX-1-active drugs

IL-4 receptor signaling contributes to characteristic disturbances in lipid mediators
Eosinophils are prominent but role is not known

Mast cell involvement very likely

Biologics provide both therapeutic benefit and mechanistic insights
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