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Objectives

Review updates in CRSwNP and AERD management 

in the biologic era

Review the clinical presentation and pathophysiology 

of CRSwNP and AERD

Understand the current treatment guidelines for 

CRSwNP and AERD



Evaluation and Diagnosis of Chronic Rhinosinusitis (CRS) 

1. Rosenfeld RM, et al. Otolaryngol Head Neck Surg 2015;152(Suppl 2):S1–S39; 2. Orlandi RR et al. Int Forum Allergy Rhinol. 2021 Mar;11(3):213-739.
;Left image: Rosenfeld RM, et al. Otolaryngol Head Neck Surg 2015;152(Suppl 2):S1–S39;, Right image: Laidlaw TM, et al. Ann Allergy Asthma Immunol 2020;124:326–332

Symptoms1,2 Objective findings1,2

≥2 of the following for ≥12 weeks:

● Mucopurulent drainage

(anterior and/or posterior)

● Nasal obstruction

● Facial pain/pressure/fullness

● Hyposmia/anosmia

Radiographic findings:

● Inflammation of

paranasal sinuses

Endoscopic inflammation:

● Nasal polyps

● Purulent mucus

● Mucosal edema



Chronic Rhinosinusitis with nasal polyps 
(CRSwNP)

• CRSwNP prevalence of 1.7–2.7% of the US 

population1

• Average age of diagnosis: ~39 years2

– Age of diagnosis is younger in aspirin-exacerbated 

respiratory disease (AERD): ~34 years3

• Prevalence may be higher in women2

• Important phenotypes include: AERD, AFRS

• Impairment in quality of life

• Lost productivity, high healthcare utilization

1. Blackwell DL, Lucas JW, Clarke TC. VitalHealth Stat 10 2014;(260):1-161; 
2. 2. Shashy RG, et al. Arch Otolaryngol Head Neck Surg 2004;130:320–323; 

3. Buchheit KM, et al. World J Otorhinolaryngol Head Neck Surg 2020;6:203–206; 
Image: Cho SH, et al. J Aller Clin Immunol Pract 2020;8:1505–1511



Mechanisms for T2 and non-T2 inflammation in CRSwNP

Wang M, et al. J Allergy Clin Immunol. 2025 In Press



Stevens WW, et al. J Allergy Clin Immunol Pract. 2019;7(8):2812-2820. 
CRS = chronic rhinosinusitis; CRSsNP = CRS without nasal polyps; CRSwNP = chronic rhinosinusitis with nasal polyps; T1 = type 1; T2 = type 2; T3 = type 3.

6

Patterns of Inflammatory Endotypes in Patients With CRS, 
CRSsNP, or CRSwNP in a US Cohort



Laidlaw TM and Boyce JA. JACI 2023; Feb;151(2):301-309.

 

Pathogenesis of chronic inflammation in AERD



Management algorithm for CRSwNP: first line therapy

Han JK, et al. Int Forum Allergy Rhinol. 2022;11:1407-1416



Management algorithm for CRSwNP: refractory to first line 
therapy

Han JK, et al. Int Forum Allergy Rhinol. 2022;11:1407-1416



2020 National Institutes of Health: Workshop for 
Biologic Use in CRSwNP – surgery vs biologic??

ASA, acetylsalicylic acid; CRSwNP, chronic rhinosinusitis with nasal polyps; FESS, functional endoscopic sinus surgery
Adapted from: Roland LT, et al. Int Forum Allergy Rhinol 2020;10:1037–1042

CRSwNP treatment recommendations

Medical management

Improvement with surgical intervention?

Failure

YES

Post-operative 

medical management

Improvement with oral steroids and topical steroids (various delivery mechanisms)?

NO

Resume maintenance medical management Options to consider Compliant medical therapy

YES NO

Recurrence

Recurrence

Biologic therapyRevision FESS

Improvement

Resume maintenance 

medical management

YES

NO

Evaluate at 4 months 

or response

Evaluate:

Sinusitis symptoms

Respiratory symptoms

Prescription medication usage

Endoscopy evaluation

At this time, consider:

1. Treatment of asthma

2. ASA challenge/desensitization

3. Allergy testing (serum or skin)

4. Eosinophil serum/polyp evaluation (endotyping)

Indications for revision FESS:

1. Additional surgical goals

2. Consider patient preference 

and surgical candidacy



EPOS/EUFOREA update on indication and evaluation of 
biologics in CRSwNP (2023)

Fokkens WJ, et al. Rhinology. 2023;61(3):194-202. 



Where does biologic therapy fit in treatment algorithm for 
patients with AERD?

Buchheit, K  et al. JACI IP 2024.



• Most common presenting symptoms of CRSwNP include nasal 
congestion/blockage and hyposmia/anosmia 
• Consider diagnosis of AERD: ask all adult-onset asthmatic patients about 

nasal polyps, sense of smell, and COX-1 inhibitor tolerance

• 80 – 90% of patients in the US have a predominantly T2 
inflammatory endotype marked by eosinophilic inflammation, T2 
cytokines (IL-4, IL-5, IL-13), high tissue IgE levels, mast cell 
activation

• Current CRSwNP management guidelines suggest reserving biologic 
therapy for patients who fail surgical management 
• Exceptions for patients with co-morbidities and contra-indication to surgery 

Next: biologic therapy updates

Summary: CRSwNP presentation and treatment 
guidelines



• Biologic therapy for 

CRSwNP and AERD
• Anti-IL-4Rα

• Anti-IgE

• Anti-IL-5/IL-5Rα

• Anti-TSLP

• Choosing between specific biologic agents

• Biologic therapy versus aspirin therapy after desensitization in 
AERD 

Biologic therapy for CRSwNP and AERD



Biologics: What we have and what might be coming



Biologics: What we have and what might be coming

Target Drug CRSwNP phase

Interleukin 4 Receptor alpha Dupilumab Approved 2019

Immunoglobulin E Omalizumab Approved 2020

Interleukin 5 Mepolizumab Approved 2021

Interleukin 5 Receptor alpha Benralizumab Phase 3 completed

Thymic stromal lymphopoietin Tezepelumab Phase 3 completed

Interleukin 5 Depemokimab Phase 3 completed

Interleukin 13 Lebrikizumab Phase 3

Interleukin 4 Receptor alpha CM310/stapokibart Phase 3

Interleukin 33 Itepekimab Phase 3



Kratchmarov R et al. JACI, In Press. 

Targets of approved and investigational biologic medications 
for treatment of CRSwNP 



Bachert C et al. Lancet. 2019 Nov 2;394(10209):1638-1650.

Time to first sinus surgery or systemic 

corticosteroid use for CRSwNP in anti-

IL-4Rα therapy compared to placebo

Improvement in sinonasal symptoms 

in patients with AERD and aspirin-

tolerant CRSwNP

Mullol J et al. Allergy. 2022 Apr;77(4):1231-1244.
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Biologic therapy (anti-IL4Rα) reduces need for surgery and 
improves sinonasal symptoms in CRSwNP/AERD



Buchheit KM et al. J Allergy Clin Immunol. 2022 Aug;150(2):415-424

Dupilumab has impacts on eicosanoids, IgE, and nasal 
epithelium in AERD



Gayvert K. J Allergy Clin Immunol. 2024 Sep;154(3):619-630.

C1 (blue): Enriched for 

genes associated with T 

cell activation and IL-12

C2 (red): Enriched for 

genes associated with T2 

inflammation

Molecular endotying of nasal brushings shows T2 cluster 
with better response to dupilumab for CRSwNP



IL-4Rα Inhibition leads to long-term improvement in 
quality of life in patients with AERD

Mullur and Buchheit, Am J Rhinol Allergy. 2025 Mar;39(2):90-97.



*40.6% of patients had NSAID-ERD
van der Lans RJL et al. Allergy. 2023 Oct;78(10):2684-2697.

Advancement of tapering 

dupilumab
EPOS 2020 current CRS-

control

EUFOREA-2023 response 

evaluation

Dosing frequency:

Efficacy of tapered dupilumab dose for CRSwNP*



Brown A et al JACI IP. Allergy Clin Immunol Pract. 2024 Jun;12(6):1647-1648.

Survey Study of BWH AERD Registry: Dosing intervals 

reported by 111 patients with NSAID-ERD who attempted 

dosing intervals other than q2 weeks

Dupilumab dosing frequency in AERD



Damask C et al. Am J Rhinol Allergy. 2022 Jan;36(1):135-141.

Nasal Polyp Score (NPS) Nasal Congestion Score (NCS)

Post hoc analyses from phase 3 studies of 
omalizumab for CRSwNP: eosinophil levels



Gevaert P et al. Ann Allergy Asthma Immunol. 2024 Mar;132(3):355-362.

Nasal Polyp Score (NPS) Nasal Congestion Score (NCS)

Post hoc exploratory analysis from phase 3 studies of 
omalizumab for CRSwNP shows no difference in 
outcomes IgE < or ≥ 150 IU/mL



Han J et al Lancet Respir Med 2021.

Nasal Polyp Score (NPS) Nasal obstruction VAS score

Prespecified subgroup analyses from phase 3 study of 
mepolizumab for CRSwNP: eosinophil levels



Desrosiers M et al. Int Forum Allergy Rhinol. 2024 Jan;14(1):18-31.

M
e

a
n

 c
h

a
n

g
e
 f

ro
m

 b
a

s
e

li
n

e
 

N
P

S
 s

c
o

re
M

e
a

n
 c

h
a

n
g

e
 f

ro
m

 b
a

s
e

li
n

e
 

n
a

s
a

l 
o

b
s

tr
u

c
ti

o
n

 V
A

S

P
e

ri
p

h
e

ra
l 
B

lo
o

d
 E

o
s

in
o

p
h

il
 C

o
u

n
t

Sustained efficacy of mepolizumab for CRSwNP in 24-
week post-treatment follow-up



Gevaert P et al. Lancet 2025 Mar 15;405(10482):911-926.

Depemokimab (ultra long-acting anti-IL-5) for CRSwNP



Lipworth BJ et al. N Engl J Med. 2025.
 

Efficacy of tezepelumab in CRSwNP



Anti-thymic stromal lymphopoietin (TSLP) for patients with 
CRSwNP

AAER=annualized asthma exacerbation rate

Laidlaw TM et al. J Asthma Allergy. 2023;16:915-932.

AAER over 52 weeks in 

patients with or without 

CRSwNP NAVIGATOR study

Change from baseline in 

SNOT-22 total score over 52 

weeks in patients with NP



Anti-TSLP for patients with AERD

AAER=annualized asthma exacerbation rate

Laidlaw TM et al. JACI IP In Press.

AAER over 52 weeks in 

patients with or without AERD 

NAVIGATOR study

Change from baseline in 

SNOT-22 total score over 52 

weeks in patients with AERD



Meta-analysis of 29 RCTs: Efficacy of biologics for CRSwNP*

*Does not include tezepelumab or depemokimab studies
Reproduced with permission: Oykhman P et al. JACI. 2022 Apr;149(4):1286-1295.



AERD: Patient reported outcomes – biologic efficacy

Reproduced with permission: Mullur J et al. Annals of Allergy, Asthma and 
Immunology, 2022



Achanta and Buchheit, 2025 Unpublished data. 

SNOT-22 and ACT scores obtained 

prior to initiation of any biologic Changes in SNOT-22 and ACT scores at baseline, 

on ATAD, and on ATAD + dupilumab in patients 

undergoing co-treatment with ATAD + dupilumabCompared to patients who did well on ATAD 

alone, patients requiring co-treatment with 

ATAD and dupilumab had significantly 

higher total IgE (494 ± 702

vs 155 ± 355 (P = 0.002). 

Possible role for IgE in predicting response to aspirin 
therapy after desensitization (ATAD) in patients with AERD



• Biologic agents lead to substantial improvement CRSwNP and 
AERD quality of life and reduction in inflammatory disease burden.

• Systematic reviews and indirect treatment comparisons, while 

limited, suggest dupilumab is most efficacious for CRSwNP of 

current US FDA approved agents.

• Head-to-head studies will further address this question.

• Future studies focused on biomarker-based endotyping and 

responder analyses will allow for optimization of personalized 

treatment for CRSwNP.
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