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Learning Objectives

1. Overview of the current state of AERD

2. Management of AERD with ASA desensitization

3. Role of Biologics in the management of AERD



1. Questions about 
AERD will be on your 
ABAI Board exams 
and M.O.C.



AERD:  Endotype of Chronic sinusitis 
with Nasal Polyposis (CRSwNP)

u Acquired triad of nasal polyps/CRS, sensitivity to COX-1 inhibiting 
NSAIDs and asthma

u Aspirin discovered 1897 by Felix Hoffmann (acetyl ester of salicylic 
acid). First report of angioedema 1902. 1919/1920: reports of acute 
bronchospasm and fatal anaphylaxis after ingestion of ASA.

u Widal described ASA sensitivity associated with nasal polyps and 
asthma in 1922

u 1968 Samter and Beers described the disease and it became known 
as Samters Triad

u Renamed AERD.  Europeans insist on calling it N-ERD



What is AERD?

u Chronic eosinophilic (Type 2) inflammation of 
sinuses +/- the lungs with sensitivity to all COX-1 
inhibiting NSAIDs

¡ Age of onset: 3rd or 4th decade

¡ History of prior tolerance of ASA/NSAIDs

¡ Female: Male  2.3:1 (more severe in women)

¡ Chronic congestion, rhinitis, anosmia, nasal polyps

¡ Asthma develops 1-5 years after onset of rhinitis

¡ ASA/NSAIDs induce rhinitis/asthma attacks

¡ Progressive disease despite careful avoidance of NSAIDs and 
ASA

¡ Only way to diagnose AERD is with ASA / NSAID challenge



AERD

u Prevalence: 7% of adult asthmatics which increases to 30 % in pts 
with both asthma and nasal polyps1,2

u 3 or 4th decade with a preceding head cold with persistent 
symptoms.  NSAID-hypersensitivity can develop at any point.  Usually 
with a history of tolerance prior to onset

u Asthma tends to be severe: higher rates of intubation, medication 
use and lower mean post-bronchodilator FeV1

u Severe sinus disease: 10 x as many functional endoscopic sinus 
surgeries

1Rajan JP et al. JACI 2015;135:676-81  2 Chang JE et al. Allery Asthma Proc 2012;33:117-21
1.  Kim J, Kountakis SE. Ear, Nose and Throat Journal 2007;86(7):396-9.
2. Majithia A et al  Am J Rhino 2007:59-63
3. Shen J et al, Otol Neurotol 2012:33;774-8



Reason 2: Quirkiness of AERD

Alcohol induced respiratory 
reactions
u First described 1986

u CRSwNP:  AERD pts had 75% 
prevalence of sensitivity to ETOH vs 
33 % (only 14% in healthy controls)

u Mechanism unknown

u Alcohol sensitivity improves with 
aspirin therapy and use of 
biologics





Mullol J et al. JACI 2021;148 1157-60



TSLP IL-33

Woessner KM Curr Allergy Asthma Rep. 2017 Jan;17(

IL-5



Reason # 3: Wait!  What?  
There are taste receptors 

in the sinuses?



AERD as a paradigm to understand epithelial programs



Reason # 4: It’s a game changer when 
you can make the diagnosis of AERD

u Relying upon history to make the diagnosis can be very problematic
u Patient is already on 81 mg of ASA

u Role of sensitivity to alcohol



How reliable is the history of NSAID reactions 
in patients with asthma and nasal polyposis to 
diagnose AERD?

u History of one reaction – positive challenge 80%

u History of reaction to 2 NSAIDs – positive challenge 89%

u Patients not taking NSAIDS with nasal polyps and 
asthma – 42%

u 45 patients with history of severe NSAID reactions 
requiring hospitalization – 100%

u Dursun AB, Woessner KM, Simon RA, Karassoy JD, Stevenson DD. Predicting outcomes of oral aspirin challenges in patients with asthma, nasal polyps and 
chronic sinusitis. Ann Allergy Asthma Clin Immunol 2008;100:420-25. 



Doc, I’m already on a baby aspirin

Lee-Sarwar K et al.  J Allergy Clin Immunol Pract (In Press)



Diagnosis of AERD

ASA challenge: gold standard
REACTIONS TO ORAL ASA CHALLENGE
1. Classic: 20% or > decline FeV1, naso-ocular
2. Pure lower: no naso-ocular reaction
3. Partial Asthma: decline in FEV1 between 15-

20% with naso-ocular reaction
4. Laryngospasm
5. Negative: no reaction following 325 mg ASA



Reason # 5: You get to learn all the random 
sources of potential exposure to COX-1 
inhibiting NSAIDs



Treatment of AERD

u Avoidance of all COX-1 inhibiting NSAIDs
u All NSAIDs which preferentially inhibit COX-1, cross-react with ASA 

on first exposure. No prior sensitization required.

u Degree of cross-reactivity is roughly = to NSAID concentration 
required to inhibit COX-1 in vitro

u Highly selective COX-2 inhibitors are typically tolerated in patients 
with AERD.  At Scripps over 200 proven- AERD pts challenged with 
coxibs (celecoxib and rofecoxib) had no reaction.  There is a risk with 
less selective COX-2 inhibitors such as nimesulide and meloxicam at 
higher doses.

u Acetaminophen generally well tolerated until ~1000mg even at that 
dose the reactions are mild.

Vanselow NA, Smith JR. Ann Int Med,(1967)66: 568-73
Samter M, Beers, RJ (1968). Ann Intern Med 68: 975-83



Who to consider of ASA 
desensitization or biologic therapy?



Reason #6:  A chance to keep your 
desensitization game strong



Barriers to ASA 
Desensitization

u Survey of practicing allergists and fellows-in-training in the US found that 
only 62.5 % of respondents performed ASA desensitization for AERD

u 28 % who did not do ASA desensitization also don’t refer those pts on to someone 
who does do ASA desensitization.

u Deterrents: Safety concerns, logistics of nursing care, and lack of exposure to the 
procedure during training

u PATIENT PERSPECTIVE: 46% willing to undergo after recommendation 
from physician
u Those who did not want to

u 45% concerned about long term safety of aspirin
u 27% concerned about safety of desensitization
u 19% the physician did not recommend it
u 9% too expensive

Waldram J., White AA. JACI in Pract 2016: 4(601253-55
Ta V.,White AA.  JACI in Pract 2015; 3(5): 711-8.



What you can tell patients about 
the expected outcome from ASA 
desensitization

u 87 % will experience a significant improvement.
u 48%: Improved asthma and nasal symptoms and decreased 

corticosteroid use

u 39% improved nasal and asthma symptoms but no change in CCS

u 13 % will be non-responders
u No change in any parameters (25%)

u Increased use of CCS (12%)

u Included in this group were pts who had LTRAs added after completion 
of ASA desensitization by their MD, suggesting incomplete response

Update from Bosso:  90%  



Long-term outcomes of aspirin 
desensitization in 172 patients

u 27% quit in the first year

27 % stopped ASA therapy with GI side effects the most 
common.
¡ 24/46 (52%) due to side effects
¡ Gastric pain (14)       Gastric bleeding (2)
¡ Urticaria (6)                    Bleeding: nose/ear (2)

¡ 17/46 (37%) discontinuation unrelated to side effects
¡ 3 worsening asthma: ? Related vs URI induced
¡ 12 unrelated or unknown reasons
¡ 2 died of natural causes in first 6 months of study

¡ 5/46 (11%) discontinuation unrelated to Rx response
¡ Planned pregnancy (1) Elective surgery (4)



Reason 7:

u You get the opportunity to build 
a great relationship with your ENT 
colleagues.

u Best outcomes for aspirin 
desensitization start with skillfully 
performed endoscopic sinus 
surgery (ESS)



Optimization of ASA Desensitization Procedure

u Confirm stable asthma, FEV1 within 10% of best prior value 
(and >60% predicted or 1.5L)

u Continue all routine medications with exception of 
antihistamines, start leukotriene modifiers 2-4 weeks prior if not 
already taking. 

u Oral corticosteroids if necessary 
u Debulking nasal polyposis 2-4 weeks before ASA 

desensitization
u Treat concomitant conditions (allergic rhinitis, GERD etc)
u History of previous severe reaction does not preclude 

desensitization.



Use of Nasal Ketorolac 
Challenges

Time Intranasal Ketorolac and oral aspirin
Day 1
8:00 Am 1 spray (1.26 mg)
8:30 AM 2 sprays (1 each nostril)
9:00 AM 4 sprays (2 each nostril)
9:30 AM 6 sprays (3 each nostril)
10:30 AM 60 mg ASA
12:00 PM 60 mg ASA
3:00 PM Discharge instructions
DAY 2
8:00 AM 150 mg
11:00 AM 325 mg
2:00 PM Discharge instructions

To prepare ketorolac:
1. Ketorolac 60 mg/2 ml and 
Mix with 2.75 ml saline
2. We use empty nasal spray
Bottle. From pharmacy
3. Prime 5 sprays, then each
Spray actuates 1.26 mg soln.

Contraindications: 
Complete nasal obstruction

Be prepared to treat:
Bronchospasm: nebulized  

bronchodilator
Naao-ocular: oxymetazolone,
Antihistamines
Laryngospasm: racemic epi.
GI: H2 blockers 
Cutaneous:  antihistamines



Features of Acute ASA 
Desensitization

u Ingestion of 325 mg ASA without reactions
u Nasal congestion improves immediately
u Hyperirritable airways unchanged: methacholine 

challenges continue to be positive
u Cross-desensitization with all NSAIDs that inhibit COX-1 

enzyme (ibuprofen, naproxen etc)
u Refractory period: 2-5 days post exposure ASA
u Universal for all AERD patients

u Scripps experience: 1400 consecutive ASA desensitizations



Reason 8:  You get to use the very thing that could 
trigger a severe asthma attack to treat the disease: 
Dosages of ASA for the Treatment of AERD

u 81 mg q.d. OK to remain desensitized for cardiovascular 
disease prevention

u 325 mg q.d. OK to be cross-desensitized to any doses of all 
NSAID’s

u 650 mg BID initial starting dose for treatment of AERD; 
about 50% can decrease to 325 mg BID after 1-6 months

u Although, patient will remain desensitized to COX-1 
inhibiting, NSAIDs, use of competitive inhibitors of the COX-
1 enzyme (i.e. naproxen or ibuprofen), AERD will not be 
treated.

Lee, JA, Simon RA, Stevenson DD, J Allergy Clin Immunol (2007) 



Reason 9: Can learn about the 
disease with use of biologics

u BIOLOGICS APPROVED FOR NASAL 
POLYPS:

1. DUPILUMAB (6/2019)

2. MEPOLIZUMAB (7/2021)

3. Omalizumab (12/2020)

u Limited data looking specifically at 
AERD

u Can extrapolate likelihood of 
response from CRS with nasal 
polyp data

u Many unanswered questions as to 
what happens to ASA/NSAID-
sensitivity on biologics



Omalizumab: IgE in CRS with Nasal polyps

u CRSwNP:  occurs in both pts with and without atopy

u IgE elevated in polyp tissue compared to controls.  
AERD pt have higher IgE compared to aspirin tolerant 
pts with CRSsNP1

u Polyclonal IgE in nasal polyps shown to be functional2

u 20% of pts with CRSwNP have specific IgE to S aureus 
enterotoxins, associated with concomitant asthma and 
disease recurrence3

u Binds free IgE leading to decreased FcER1 expression4

1. Bucheit KL et al. BioRxiv Preprint 2019. 5266C2 2. Zhang N. et al. Allergy 2011:66:141-8. 3. Bachert C. et al. Eur Respir J 24;2020 4.Holgate S. 
et al. J Allergy Clin Immunol 2005;115:459-465



Omalizumab and AERD

u several case reports have suggested efficacy
u Phase 2 DBPC trial of omalizumab in patients with nasal 

polyps and asthma found a significant decrease in the total 
nasal endoscopic score in the treatment arm of which 12 of 
the 24 patients had a history of aspirin sensitivity  (AERD not 
confirmed with ASA challenge). Non-atopic subjects had 
greater improvement in Lund-MacKay score and asthma 
QOL questionnaire compared to atopic subjects

u 21 adults with challenge proven AERD and documented 
aeroallergen sensitivity treated with omalizumab.  52% of the 
patients had a rapid response within the first week of 
treatment.  They were also able to show a significant 
reduction in both urinary LTE4 and PGD2 metabolite 

Gevaert P et al. J Allergy Clin Immunol. 2013;131(1):110-6 e1.
Hayashi H et al. J Allergy Clin Immunol. 2016;137(5):1585-7 e4.





AERD: omalizumab as a means to 
attenuate respiratory reaction during 
ASA desensitization

u Placebo-controlled trail 11 subjects with AERD who also meet criteria 
for omalizumab.  7 omalizumab, 4 in placebo arm.  Treated 16 
weeks followed by ASA desensitization

u Results: only 29 % of pts (2/7) on omalizumab had respiratory 
reactions during aspirin desensitization compared with 100% (4) on 
placebo

u Those subjects on omalizumab and no reaction had significantly 
lower levels of urinary leukotriene E4 at time of challenge compared 
to those on placebo

Lang DM et al. Ann Allergy Asthma Immunol 2018; 121(1):98-104



Targeting eosinophils

u MEPOLIZUMAB:
u Humanized monoclonal antibody targeting IL-5
u IL-5 elevated in pts with nasal polyps (Europe, 

Japan, US: other parts of Asia may have more of a 
Type 1 inflammatory picture.)

u Acts via IL-5 R (IL-5 specific ⍺ chain+ β-chain shared 
with the receptor for GM-CSF and IL-3)

u Soluble IL-5 R⍺ increased in nasal polyps and 
correlates  to disease severity and eosinophil 
counts1,2

u IL-5 critical for promoting eosinophil development, 
activation and survival.3

1.Gevaret P et al. Allergy 2003; 58: 371-9
2.Gevaret P et al. Allergy 2009; 64:725-32
3.Clutterbuck EJ. Blood 1989; 73: 1504-12

From Bachert C. Et al. J Allergy Clin 
Immunol 2020;145:725-39



Mepolizumab

u Mepolizumab 750 mg IV 2 doses 8 week trial in 30 
patients: reduced size of polyps (60% vs 10 % in 
placebo arm) No difference in nasal symptoms.1

u Multi-country randomized, DBPC, multicenter study 
105 patients with recurrent nasal polyposis treated 
with mepolizumab or placebo: greater reduction in 
need for surgery and greater improvement in 
symptoms (SNOT-20 scores by score of 13.2 
compared to placebo (6  monthly doses mepo 750 
mg IV)  no sub-analysis of AERD pts.2

u Retrospective study in AERD:  3 or more doses of 
mepo 100 mg for severe asthma with confirmed 
AERD: improved nasal congestion, anosmia, and 
asthma control with increase SNOT-20 score of 17 
points with decrease CCS use. 3

Gevaert P. et al.  J Allergy Clin Immunol 2011; 128(5):989-985
Bachert C. et al. J Allergy Clin Immunol 2017; 140(4):1024-1031
Tuttle KL. Et al. J Allergy Clin Immunol Pract. 2018;6(3):1045-1047





DUPILUMAB

• Humanized monoclonal antibody targeting IL-4 
R ⍺, shared subunit receptor for IL-4 and IL-13.

• FDA approved for nasal polyposis in US

• Key cytokines in Type 2 inflammation.  IL-4 
induces differentiation of naïve T-cells in to TH2 
cells, isotype switching of B cells to IgE producing 
plasma cells.

• IL-13: regulates IgE synthesis, mucus 
hypersecretion and fibrosis

From Bachert C. Et al. J Allergy Clin 
Immunol 2020;145:725-39

IL-13
IL-4



Dupilumab

u Liberty NP SINUS 24 and Liberty SINUS-52: 2 phase 3 trials looking at use 
of dupilumab in uncontrolled nasal polyposis:

u Outcome:  Significant improvement in nasal polyp score, nasal 
congestion, sinus opacification on CT scan and SNOT0-22 score from 
baseline to week 24.  Reduced oral corticosteroid use. 1

u Sub-analysis of Phase 2a Dupilumab Trail in pts with CRSwNP;  31.7% of 
pts had self-reported AERD (19 of 60 pts : 8 in the Dupi arm and 11 in 
placebo arm).
u Greater sinus opacification and worse sense of smell compared to aspirin 

tolerant pts
u Poorer lung function at baseline compared to CRSwNP and asthma aspirin 

tolerant
u Dupilumab significantly improved CRSwNP outcomes as well as asthma 

control and lung function in the self-reported pts with AERD2

Bachert C et al. Lancet 2019; 394: 638-50.
Laidlaw TM. Et al. J Allergy Clin Immunol Pract 2019; 7(7):2462-2465



Anti-TSLP: Tezepelumab

u Thymic stromal lymphopoietin: triggers type 2 inflammatory 
response1

u Data in asthma showed the anti-TSLP antibody Tezepelumab 
reduced asthma exacerbations with increase in lung function.  
Worked in patients without elevated blood eosinophils.2

u In CRSwNP: increased expression of TSLP vs healthy controls3
u AERD: higher levels of TSLP vs subjects with CRSwNP who are aspirin 

tolerant.  Shown to to drive PGD2 production from mast cells in 
these pts (PDG2 over-expressed in pts with AERD).4

1.Ying S. et al. J Immunol. 2005; 174(12):8183-8190
2.Corren J. et al. N Engl J Med. 2017;377(10):936-946
3. Nagarkar DR et al. J Allergy Clin Immunol 2013; 132:593-600
4.Buchheit KM. et al. J Immunol 2016; 137(5):1566-1576



Anti-IL-33

u Upstream mediator released when epithelium is damaged by 
a variety of stimuli (known as one of the alarmins)

u Driver of allergic disease: enhance eosinophilic inflammation, 
induce mucus production, and goblet cell hyperplasia 1

u Predispose to viral-induced asthma exacerbations 2

u Increased expression of IL-33 in CRSwNP vs CRSsNP 3

u AERD: increased epithelial expression of IL-33 in nasal polyps 4

u Mouse model of AERD: ASA –induced reactions induces mast 
cell activation which is IL-33 dependent 5

u No clinical trials yet in CRSwNP 1. Stolarski B. Et. J Immunol. 2010; 185(6):3472-3480
2. Werder RB. Et al . J Allergy Clin Immunol. 2018; 141(5): 1607-
3. Kim DK et  al. Thorax 2017;72(7):635-645
4. Shaw JL. Et al. Am J Respir Crit Care Med. 2013;188(4):432-439
5. Liu T et al. J Immunol 2015 2015; 195(8):3537-3545 





Unanswered questions

• 1. When to initiate biologic therapy in AERD
• 2.What happens to ASA sensitivity with use of 
biologics?
• 3. Role of newer biologics still in the pipeline such as IL-
33 and IL-31 or anti-TSLP which has been approved for 
ashtma
• 4. How central is the role of the eosinophil:
• -Study with Dexpramipexole selectively reduces 
eosinophils.  6 month open label trial reduced serum eos
94%. 12/13 subjects had nasal polyp biopsy before and 
after 6 months therapy: 97% reduction in tissue 
eosinophils, no change in polyp size or various clinical 
endpoints

Laidlaw TM. Et al. Laryngoscope 2019;129:E61-6 Fokkens WJ. Et al. Allergy 201974(12)2312-2315



Reason 10: Cost-Effectiveness of 
ASA desensitization

u 2019	Cost	of		T2	biologics:	$33,000- $49,000/y.		Not	a	cure
u Dx	in	30’s;	potential	for	multimillion	$	over	lifetime
u ASA	desensitization:		$1700-$3000

u Long-term	outcomes		from	cohort	in	PA:		over	91	%	of	AERD	
patients	on	asa therapy	followed	for	at	least	30	months	did	
not	require	revision	therapy	

Shaker M et al. An economic analysis of aspirin desensitization in AERD. J Allergy Clin Immunolo.2008; 121:81-7



Conclusion:

u Recognize AERD/ NERD: reactions to NSAIDs, aggressive polyposis, 
alcohol sensitivity

u Management requires a collaboration with multiple specialties.

u Strong data to support aggressive sinus surgery followed by aspirin 
desensitization with long term aspirin therapy (ATAD)

u If with contraindications to ASA therapy, can use one of the 
approved biologics (dupilumab, mepolizumab or omalizumab)

u Despite 100 years of awareness of AERD/NERD many questions 
remain unanswered.

u Still requires the diagnosis to be made… 


