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Clinical implications: This study provides evidence for the use of dupdb in patients with
aspirin-exacerbated respiratory disease (AERD) prewiously had inadequate response to
monoclonal antibodies targeting IL-5 or IL-&RDupilumab should be considered in patients
with AERD who have persistent upper and/or lowspieatory symptoms despite anti-1L-5/IL-
5Ra treatment.

Aspirin-exacerbated respiratory disease (AERD) ttiael of asthma, chronic rhinosinusitis with
nasal polyps (CRSwWNP), and respiratory reactioryétooxygenase-1 inhibitors, is
characterized by difficult-to-treat upper and lowespiratory symptoms. It is a type 2-mediated
inflammatory disease marked by blood and tissuaephilia, dysregulated cysteinyl
leukotriene production, and mast cell activation Masal polyposis in AERD is often severe
and refractory to standard-of-care managementdnuofutopical and systemic corticosteroids,
endoscopic sinus surgery (ESS), and aspirin daszigin followed by high-dose daily aspirin
(2). Respiratory biologic medications targetingiteukin (IL) 4Rx, IL-5, IL-5a, and IgE are
approved for severe asthma and are recently appianvieeing studied for CRSwWNP. Treatment
with biologic medications targeting type 2 cytolsrend cytokine receptors are attractive options
for treating AERD, but data guiding selection of tippropriate agent are limited.

Dupilumab, a monoclonal antibody targeting ILedRs Food and Drug Administration
approved for moderate-to-severe eosinophilic astngainadequately controlled CRSwWNP and
has shown efficacy for upper and lower airway sy in AERD (3-5). Monoclonal
antibodies targeting IL-5 and IL-BRare approved for severe eosinophilic asthma (6nd)are

in phase Il studies for CRSWNP. Mepolizumab, a cadonal antibody targeting IL-5, has
demonstrated some efficacy in managing upper amdrlairway symptoms in patients with
AERD (8). While biologics targeting IL-5/IL-5& and IL-4Rx are promising treatments for
respiratory symptoms, there are no head-to-heatiestgomparing them. Recent studies raised
concerns that biologics targeting IL-5 may haveyanbdest effects on CRSwNP (9). Here we
evaluate response to biologic therapy in subjedts AERD who underwent sequential
treatment with an anti-I1L-5 or IL-56Rfollowed by anti-IL-4Rx for management of asthma
and/or CRSwWNP.

We conducted a retrospective chart review of stbjeith physician-diagnosed AERD treated
at Brigham and Women'’s Hospital (BWH), Massachgsétneral Hospital, or Massachusetts
Eye and Ear Infirmary between March 2016 and JOR02and who were enrolled in the BWH
AERD patient registry. The study was approved lgyNtass General Brigham Institutional
Review Board. Electronic medical records (Epic 8yst, Verona, WI) were reviewed for all
subjects who had been treated with mepolizumalkabeamab, or reslizumab. Demographics,
medications, clinical characteristics, AERD histd®yno-Nasal Outcome Test-22 (SNOT-22)
and Asthma Control Test (ACT) scores, spirometsylts, and laboratory data were extracted
from the medical record. We compared patient-regaboitcomes, lung function, and clinical
outcomes (A) prior to initiating biologic therag{g) at least 60 days after initiating an anti-IL-
5/IL-5Ra monoclonal antibody, and (C) for patients whotskaed biologic therapies, after 60 or
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more days of treatment with dupilumab, accountorgafwash-out period between treatments.
Data were analyzed using repeated measures ANOYWRApast hoc Tukey's test, paired t-test,
unpaired t-test or Fisher’s exact test as apprtpneith GraphPad Prism v7.0d (GraphPad, La
Jolla, CA).

We identified 41 AERD patients who were treatechwitepolizumab (92.7%, 38/41),
reslizumab (2.4%, 1/41), or benralizumab (4.9%]1pfdr severe eosinophilic asthma. Of those,
27 subsequently transitioned to dupilumab for inp@¢ely controlled upper and/or lower
respiratory symptoms, and the remaining 14 condmaepolizumab. Subjects transitioned from
anti-IL-5/IL-5Ra therapies (24/27 on mepolizumab, 1/27 on reslizyraad 2/27 on
benralizumab) to dupilumab due to waning efficaty4), inadequate asthma control (n=23),
and/or inadequate CRSwWNP control (n=6). There wersignificant baseline differences in lung
function, number of previous sinus surgeries, ptigaidiagnosed atopy, or absolute eosinophil
count (AEC) between those who transitioned to dupéb vs those who continued with
mepolizumabTable 1). Subjects who continued with mepolizumab had lovaseline serum

IgE than those who switched to dupilumab (P=0.04).

For the 65.9% (27/41) subjects who transitionedupilumab, their initial treatment with anti-
IL-5/IL-5Ra did not lead to significant improvement in totA@GT-22 scores, smell/taste- or
congestion-specific SNOT-22 questions, ACT scare$EV1% predictedHigure 1 and E1).

In contrast, total SNOT-22, smell/taste, and cotigescores significantly improved following
dupilumab treatment, compared to baseline and $6-qati-IL5/IL-5Ra treatmentigure 1 and
E1). Additionally, ACT scores and FE% predicted significantly improved from baseline
following dupilumab treatmen&(gure 1). There were no differences in FEWFVC, and FVC%
predicted between baseline, anti-IL-5/IL-®Rand dupilumab (data not shown). The annualized
asthma exacerbation rate was significantly higleind treatment with anti-IL-5/IL-5R
compared to dupilumab treatment (P=0.0B4gure 1). Few patients underwent ESS and there
was no difference in annualized surgery rate betviisatmentsHigure E1). As expected, AEC
was lower during anti-IL-5/IL-5R treatment than during dupilumab treatméng(re E1).

Comparatively, the 34.1% (14/41) patients who cargd on mepolizumab noted significant
improvements in total SNOT-22 (mean difference2€0.007), SNOT-22 congestion-specific
guestion (mean difference 1.2, P=0.01), and ACTexc@mean difference 5.4, P=0.02), but not
for the SNOT-22 smell/taste-specific question. Eheas no mepolizumab-induced difference in
lung function compared to baselineable E1).

While the availability of respiratory biologic meditions has broadened treatment options for
AERD patients, limited data exists to guide biotogelection. To our knowledge, this is the first
comparison of monoclonal antibodies targeting IL-%Ra and IL-4Rx in patients with AERD.
All subjects with inadequate response to mepolizyrbanralizumab, or reslizumab then had
significant improvements in upper and lower airnggynptoms and reductions in asthma
exacerbations during dupilumab treatment. In cettsubjects with a satisfactory response to
mepolizumab who did not change therapies reponguidvements in upper and lower airway
symptoms with mepolizumab. The only baseline déffie between the two groups was serum
IgE level, which may be a useful biomarker to hglide respiratory biologic selection in AERD
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patients. Our study suggests the possibility dedi#nt AERD endotypes, which may be partially
driven by specific type 2 cytokines.

This retrospective analysis has limitations as itat randomized or placebo-controlled, and it
relies largely on patient-reported outcomes in alsnumber of patients. Nonetheless, in this
real-world setting we found that AERD patients waited to improve with mepolizumab,
benralizumab, or reslizumab had improvements innagtcontrol, nasal congestion and anosmia,
and reduced asthma exacerbations during subsedugihimab treatment. Clinicians should
consider dupilumab for AERD patients with inadeguasponse to anti-IL-5/IL-5Rtherapy.
Head-to-head, prospective studies of respiratavipgics for AERD patients would allow for
further identification of the responder endotypgtude selection of appropriate biologic

therapy.
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Table 1: Patient Demographics and Baseline Markers of AER{ZeS8ty.

Figure 1. For subjects who switched to dupilumab, treatmaetit m60 days of dupilumab led to
improved SNOT-22 score, ACT score, and FEB¥predicted. Annualized asthma exacerbations
decreased on dupilumab. Analysis with repeated mmea ANOVA withpost hoc Tukey'’s test

or pairedt test.



Table E1: Comparison of patient reported outcome measureg,flunction, and absolute
eosinophil count from baseline compared to treatmgéh mepolizumab in 14 patients
undergoing long-term treatment with mepolizumab.

SNOT-22

SNOT-22, smell

SNOT-22,
congestion

Asthma Control

Test

FEV,€ (Liters)
FEV: % Predicted
FVC?® (Liters)

FVC % Predicted

Absolute

eosinophil count

(cellsjuL)

*Paired t-test

Baseline (mean + SD)On mepolizumab (mean + SD) P-value*

47.8 +14

14.3+5.9

23+0.8

72.1+21.8

34+1

82.1+21.5

528.5 + 386.6

*Sino-Nasal outcome test-22
@Forced expiratory volume in one second
*Forced Vital Capacity

27.8+20.1

19+2

11+11

19.7+5.4

25+0.8

74.2+21.1

341

80 + 20.2

96.7 +57.9

0.007

0.11

0.01

0.02

0.44

0.78

0.59

0.35

0.007



Table 1: Patient Demographics and Baseline* Markers of AERIDerity

Age (y), median (range)

Gender Female N (%)

Race, % White (N/total)

Weight in kg, mean + SD

Current or former smoker, N (%)
FEV1" % Predicted, mean + SD
Duration of AERD (y), mean £ SD

Lifetime number of sinus surgeries, mean 4
SD

Age of nasal polyp diagnosis (y), median £
SD

History of aspirin desensitization and daily
aspirin therap§, N (%)

Current use of aspirin therdPyat baseline
timepoint, N (%)

Oral corticosteroid use in past year (days),
mean = SD

Physician-diagnosed atopy, N (%)

Absolute eosinophil count (celldl), mean £
SD

Respiratory biologic treatment

Anti-IL-5/IL-5R a Mepolizumab only  P-value

then dupilumab  (satisfactory response
(inadequate to anti-IL-5)

response to anti-

IL-5/IL-5R a)

N = 27 N=14

58 (18 — 76) 58 (42 —78) NS**
13 (48%) 7 (50%) NS”
70% (19/27) 93% (13/14) NS”
80.4 +17 85.1+20.7 NS**
7 (26%) 4 (29%) NS”
67.4 +16 74.2+21.8 NS**
16.2 £13.1 22+14 NS**
3.2+28 28+29 NS**
39.5+15.3 32+14 NS**
18 (67%) 11 (79%) NS”
9 (33%) 6 (43%) NS”
96.8 + 130 103.2+£127.4 NS**
17 (63%) 11 (79%) NS”
673 +403.8 528.4 + 386.6 NS**



Total IgE (IU/mL), mean £ SD 593.8 + 876.7 80.3+£33.8 0.04**

Duration of anti-IL-5/IL-5R use (months), 16 £8.5 40.8 + 8.6
mean = SD
Mepolizumab, N = 24
Benralizumab, N = 2
Reslizumab, N =1
Duration of dupilumab use (months), mean 14 £5.1 N/A
SD

*Baseline values are from allergy/immunology vitor to start of any respiratory biologic
therapy

**Unpaired t-test

~Fisher's exact test

Forced expiratory volume in one second

@Aspirin therapy: either 650 mg daily or 1300 mglylai



FigureLegends

Table E1: Comparison of patient reported outcome measureg,flinction, and absolute
eosinophil count from baseline compared to treatméh mepolizumab in 14 patients
undergoing long-term treatment with mepolizumab.

Figure E1l: For subjects who switched to dupilumab, treatmetit 360 days of dupilumab led
to improved SNOT-22 patient reported anosmia amgjestion. There was no change in
annualized ESS. AEC was lower on anti-I1L-5/IL€Rersus dupilumab. Analysis with repeated
measures ANOVA witlpost hoc Tukey’s test ot test.
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