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Updates in the era of biologics
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Key Messages

� Aspirin-exacerbated respiratory disease (AERD) is characterized by difficult-to-treat chronic upper and lower airway inflammation, with
many patients failing first-line, standard-of-care treatment.

� AERD is characterized by type 2 inflammation and overproduction of cysteinyl leukotrienes and inflammatory prostaglandins.

� Treatment of AERD includes standard-of-care treatment for asthma and chronic rhinosinusitis with nasal polyps, leukotriene modification,
aspirin desensitization followed by daily aspirin therapy, and respiratory biologic therapy for asthma and chronic rhinosinusitis with nasal
polyps.

� Future studies focused on responder analyses for respiratory biologics and aspirin therapy after desensitization will allow for optimization
of personalized treatment for patients with AERD.
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A B S T R A C T

Objective: Aspirin-exacerbated respiratory disease (AERD) is a chronic respiratory condition characterized by
severe chronic rhinosinusitis with nasal polyps (CRSwNP), eosinophilic asthma, and respiratory reactions to
cyclooxygenase inhibitors. The management of AERD has evolved recently with the availability of respiratory
biologics for treatment of severe asthma and CRSwNP. The objective of this review is to provide an update on the
management of AERD in the era of respiratory biologic therapy.
Data Sources: A literature review of pathogenesis and treatment of AERD, with a specific focus on biologic thera-
pies in AERD, was performed through publications gathered from PubMed.
Study Selections: Original research, randomized controlled trials, retrospective studies, meta-analyses, and case
series of high relevance are selected and reviewed.
Results: Aspirin therapy after desensitization (ATAD) and respiratory biologic therapies targeting interleukin
(IL)-4Ra, IL-5, IL-5Ra, and immunoglobulin E, all have some efficacy in the treatment of CRSwNP and asthma in
patients with AERD. There are currently no head-to-head studies comparing ATAD vs respiratory biologic ther-
apy, or specific respiratory biologics, for asthma and CRSwNP in patients with AERD.
Conclusion: Advances in our understanding of the fundamental drivers of the chronic respiratory inflammation
in asthma and CRSwNP have led to the identification of several potential therapeutic targets for these diseases
that can be used in patients with AERD. Further study of the use of ATAD and biologic therapy, independently
and together, will help to inform future treatment algorithms for patients with AERD.
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Introduction

Aspirin-exacerbated respiratory disease (AERD), also referred to
as Samter’s triad, nonsteroidal anti-inflammatory drug (NSAID)
−exacerbated respiratory disease, and aspirin-sensitive asthma, is
characterized by adult-onset asthma, chronic rhinosinusitis with
nasal polyps (CRSwNP), and hypersensitivity reactions to all cycloox-
ygenase (COX) 1 inhibitors.1 Management of CRSwNP and asthma
can be challenging in patients with AERD, with many patient failing
first-line therapies.2 However, advances in our understanding of the
mechanisms underlying the chronic respiratory tract inflammation
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in CRSwNP and AERD have led to novel treatments for patients with
AERD, including respiratory biologic therapy. We will describe the
clinical presentation of AERD, discuss updates in our understanding
of the mechanisms of AERD, and review updates in treatment options
for patients with AERD with a specific focus on biologic therapy.
Clinical Presentation and Diagnosis of Aspirin-Exacerbated
Respiratory Disease

Classically, AERD presents with the triad of adult-onset asthma,
severe eosinophilic CRSwNP, and upper and lower respiratory reactions
to aspirin and NSAIDs. In a large systematic review, AERD was found to
occur in approximately 7% of adults with asthma, but the prevalence
was twice as high in adults with severe asthma.3 AERD is usually an
adult-onset disease with the average onset of occurring in the fourth
decade of life,4,5 but rare pediatric cases have been described.6,7 In a ret-
rospective review comparing patients with AERD, CRSwNP without
comorbid asthma, and CRSwNP with asthma, the patients with AERD
were younger at the time of first sinus surgery compared with patients
with aspirin-tolerant CRSwNP with andwithout asthma.5

Patients with AERD have severe and often difficult-to-treat
CRSwNP leading to chronic nasal congestion, hyposmia or anosmia,
rhinorrhea, and postnasal drip. After endoscopic sinus surgery (ESS),
the risk of nasal polyp recurrence is higher in patients with AERD
compared with patients with aspirin-tolerant CRSwNP, and nasal
polyp recurrence will occur in most patients without intensive adju-
vant interventions.8,9 Furthermore, patients with AERD are likely to
require more revision ESSs and chronic oral steroid use compared
with aspirin-tolerant patients with CRSwNP.5

Pathognomonic respiratory reactions to COX-1 inhibitors occur in
patients with AERD andmanifest as upper and lower respiratory symp-
toms, including rhinorrhea, nasal congestion, ocular erythema, and
bronchospasm.1 Symptoms do not occur immediately after NSAID
ingestion; the average time between ingestion of aspirin and onset of
symptoms is approximately 45 to 60 minutes during physician-
observed, graded-dose challenges depending on the specific aspirin
preparation used, with more than 95% of patients with AERD reacting
at doses of 162 mg of aspirin or less.10,11 In addition to COX-1 inhibi-
tor-elicited upper and lower respiratory tract symptoms, some patients
with AERD develop extrarespiratory symptoms including cutaneous
symptoms (flushing, pruritic rash) and gastrointestinal symptoms
(abdominal pain, nausea, vomiting, pancreatitis).12,13 Another common
symptom reported by patients with AERD is upper and lower respira-
tory symptoms after ingestion of alcohol. Although this symptom is
not isolated to patients with AERD, it is more common in patients with
AERD than in patients with aspirin-tolerant asthma or CRSwNP.14,15

The diagnosis of AERD can be made on the basis of clinical criteria
in a patient with compatible clinical history of CRSwNP, asthma, and
history of respiratory reactions to aspirin or NSAIDs. However, in
instances of diagnostic uncertainty, physician-observed graded-dose
aspirin challenges are standard for diagnosis of AERD.16 The timing of
diagnostic aspirin/NSAID challenges for AERD is important; if chal-
lenges are done after a sinus surgery with debulking of nasal polyp tis-
sue, patients may not exhibit the typical upper and lower respiratory
symptoms, and the diagnosis could be missed.17,18 At this time, there
are no readily available diagnostic biomarkers with adequate sensitiv-
ity or specificity to identify patients with AERD.19
Mechanisms of Aspirin-Exacerbated Respiratory Disease

Our understanding of mechanisms underlying AERD continues to
improve, with novel insights arising from clinical trials of various
therapeutic drugs, mouse models, and dedicated human tissue stud-
ies using advanced cellular and molecular technologies, as discussed
in several recent mechanistic reviews.20-22 AERD is characterized by
type 2 inflammation and overproduction of cysteinyl leukotrienes
and inflammatory prostaglandins (Fig 1).1,23,24 Nasal polyp tissue
from patients with AERD is marked by dense tissue eosinophilia, acti-
vated mast cells, ILC2s, platelet-adherent leukocytes, basophils, anti-
body-secreting cells, and local antibody production.23,25-32 There is
also a role for the innate type 2 cytokines thymic stromal lympho-
poietin and interleukin (IL)-33 in propagating mast cell activation in
patients with AERD.33-35 Patients with AERD have elevated nasal
polyp tissue immunoglobulin (Ig)E levels28,36 compared with those
with aspirin-tolerant CRSwNP. Higher nasal polyp tissue IgE levels
correlate with more severe sinonasal disease in patients with
AERD.28 Recently, inflammatory heterogeneity within the classic type
2 AERD phenotype has been described,37 and patients with AERD and
high type 1 or type 3 inflammatory markers had the highest likeli-
hood of recurrence after ESS.38

Patients with AERD have overproduction of cysteinyl leukotrienes
(cysLTs) and inflammatory prostaglandins (PGs)39,40 and underpro-
duction of the anti-inflammatory prostaglandin PGE2.41 Both cysLTs
and inflammatory prostaglandins likely play a role in amplifying
respiratory tract inflammation and eosinophilia.42 Cysteinyl
leukotrienes43,44 and inflammatory prostaglandins12,33 both surge
during the COX-1 inhibitor-induced reactions, mediating broncho-
constriction and acute respiratory symptoms characteristic of COX-1
inhibitor-induced reactions. The pathogenesis of COX-1 inhibitor-
induced reactions in AERD may be due in part to depletion of COX-1
−dependent PGE2, leading to further respiratory tissue
inflammation.45
Management of Aspirin-Exacerbated Respiratory Disease

Aspirin Desensitization

Aspirin therapy after desensitization (ATAD) has long been a cor-
nerstone of therapy in AERD.46,47 During aspirin desensitization,
sequentially higher doses of aspirin are administered until the patient
develops a state of tolerance with a typical target dose of aspirin
325 mg daily to 650 mg by mouth twice daily.48,49 The precise mech-
anism of this seemingly paradoxical therapy is not yet fully defined.
Interestingly, aspirin desensitization seems to actually increase levels
of type 2 inflammatory biomarkers, including cysLTs.50 It has been
hypothesized that the increase in cysLTs induced by aspirin desensiti-
zation may ultimately decrease mast cell-derived PGD2, a potent
proinflammatory mediator in AERD.51

The efficacy of ATAD in the treatment of AERD has been confirmed
in multiple studies, including double-blind, placebo-controlled trials
and smaller observational studies. For the treatment of sinus disease,
ATAD significantly improves nasal symptoms and sinonasal outcome
test (SNOT)-20 scores,46,52 lessens the need for intranasal and sys-
temic corticosteroids,46,53,54 and mitigates the rate of nasal polyp
relapse after sinus surgery.53,55 In the treatment of asthma, ATAD
improves asthma control questionnaire (ACQ) scores,56 significantly
increases forced expiratory volume in 1 second (FEV1),57 and leads to
reductions in dosages of inhaled corticosteroids.52 ATAD also
improves health-related quality of life, leading to a significant reduc-
tion in symptoms and clinical complaints related to AERD.55,58,59

ATAD provides cross-desensitization to other NSAIDs, should they be
required for cardiac or analgesic treatment.60

The vast majority of patients find ATAD effective, with a long-term
retrospective study revealing that 85% of patients who took ATAD for
10 years reporting it to be helpful for their AERD symptoms.59

Another survey-based study of 98 patients with AERD, assessing
treatment response, revealed that 75% of patients who took ATAD
found it to be effective.2

Yet, despite the numerous and established clinical benefits of
ATAD, not all patients are offered this therapy. A 2016 survey of aller-
gists indicated that nearly 40% do not offer aspirin desensitization,



Figure 1. Specific mechanisms of omalizumab, mepolizumab, and dupilumab in patients with AERD. Solid colored arrows (orange for anti-IgE, purple for anti−IL-5, and green for
anti−IL-4R) highlight known mechanistic impacts of specific biologic agents in AERD. The dashed purple arrow highlights a possible impact of anti−IL-5 treatment in AERD. AERD,
aspirin-exacerbated respiratory disease; EOS, eosinophils; IgE, immunoglobulin E; IL-5, interleukin-5; IL-4R, interleukin-4 receptor.
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partly because of logistical issues in arranging the procedure, safety
concerns, and lack of exposure during training.61 In the years follow-
ing that report, the availability of aspirin desensitization was
increased, with most eligible patients able to access the procedure.62

Although many patients derive a significant benefit from ATAD,
there are patients who either find no improvement at all or find inad-
equate symptomatic relief.2,54 Moreover, some patients are unable to
tolerate ATAD, related to adverse effects of high-dose aspirin, includ-
ing bruising, major bleeding, gastritis, worsened respiratory symp-
toms, and rash.63-65 Gastrointestinal adverse effects are the most
common reason for discontinuation, with approximately 50% of
patients on ATAD reporting this adverse effect; this seems to occur at
a similar rate at either a 325 mg or a 650 mg twice-daily dose.48 Fur-
thermore, risk of bleeding must be seriously considered before initia-
tion of ATAD given known increased risks even with low doses of
aspirin.66 Although aspirin desensitization is typically conducted
after ESS given evidence that antecedent ESS improves aspirin treat-
ment response and safety,67,68 any future high-risk surgical interven-
tions may necessitate interruptions in treatment. Upcoming surgical
procedures are also a common reason for discontinuation of ATAD,
with some patients choosing not to resume therapy afterward.2,59
Leukotriene Inhibition

Dysregulation of the production and proinflammatory activity of
leukotrienes is central to the pathology of AERD, and leukotriene
inhibition is often used as a therapeutic strategy in AERD. Leukotri-
ene-modifying drugs include leukotriene receptor antagonists (mon-
telukast, pranlukast, and zafirlukast) and 5-lipoxygenase (5-LO)
inhibitors (zileuton). Leukotriene inhibition has been repeatedly
found to mitigate the severity of respiratory reactions experienced
during aspirin challenge and desensitization.69-72

For the longitudinal care of AERD, the addition of the leukotriene
receptor antagonist montelukast has been found to improve asthma
control, asthma-specific quality of life, and FEV1, independent of
baseline urinary LTE4 levels.73 Montelukast was also found to
improve nasal function and nasal symptom scores in AERD.74

Similarly, the addition of the 5-LO inhibitor zileuton to existing
therapy (either inhaled or oral glucocorticoids) in AERD produced
greater control of asthma symptoms, diminished nasal dysfunction,
and inhibited aspirin-induced bronchoconstriction.75 Subgroup anal-
ysis of the phase 3 studies for zileuton in asthma revealed that
patients with aspirin-sensitive asthma had significantly greater
improvements in pulmonary function after zileuton treatment, com-
pared with aspirin-tolerant subjects,76 underscoring the unique role
of leukotriene dysregulation in AERD pathogenesis. Smaller retro-
spective studies also suggest that zileuton use in AERD may reduce
the number of sinus surgeries required for management.77,78
Biologic Therapy (Specific for Aspirin-Exacerbated Respiratory
Disease)

Omalizumab

Omalizumab is a humanized IgG1k monoclonal antibody targeting
free IgE that is currently approved in the United States and Europe for
the treatment of severe asthma, CRSwNP, and chronic spontaneous
urticaria. IgE likely has an important role in both mast cell activation
and cysteinyl leukotriene overproduction in AERD,79,80 and elevation



able 1
ummary of Outcomes From AERD Subgroup Analyses From Phase III Studies of Dupiluxmab, Mepolizumab, and Omalizumab for Treatment of CRSwNP

rug/target US FDA−approved
indications

AERD participants in
phase 3 CRSwNP studies
(AERD/total #
participants,
percentage)

Primary outcomes from phase 3 CRSwNP studies AERD subgroup analyses of phase 3 CRSwNP
data

malizumab/
IgE

Asthma, CRSwNP,
chronic spontane-
ous urticaria

72/265 (27.2%) Treatment armmean differences at week 24:
NPS:
- POLYP 1: �1.14 (95% CI: �1.59 to �0.69; P <.0001)
- POLYP 2: �0.59 (95% CI: �1.05 to �0.12; P =.0140)
NCS:
- POLYP 1: �0.55 (95% CI: �0.84 to �0.25; P =.0004)
- POLYP 2: �0.50 (95% CI: �0.80 to �0.19; P =.0017)86

Adjusted mean difference in NCS, NPS, SNOT-
22, and UPSIT change from baseline at
week 24 favored omalizumab vs placebo in
both patients with AERD and aspirin-toler-
ant CRSwNP87

epolizumab/
IL-5

Asthma, CRSwNP,
EGPA, HES

108/407 (27%) Adjusted difference in median at week 52:
NPS: �0.73 (95% CI �1.11 to �0.34)
Nasal obstruction VAS: �3.14 (95% CI �4.09 to �2.18)88

Mepolizumab led to reduction in NPS, nasal
obstruction VAS, need for surgery, and use
of systemic corticosteroids in both patients
with AERD and aspirin-tolerant CRSwNP89

enralizumab/
IL-5Ra

Asthma 121/413 (29.2%) Least squares mean change vs placebo at week 40:
NPS: �0.57 (95% CI, �0.852 to �0.289; P <.001)
NBS: �0.270 (95% CI, �0.458 to �0.083; P <.005)90

upilumab/IL-
4Ra

Asthma, CRSwNP,
eosinophilic
esophagitis, atopic
dermatitis, pru-
rigo nodularis

204/724 (28.2%) Least squares mean difference vs placebo at week 24:
NPS:
Sinus 24: �1.80 (95% CI: �2.43 to �1.69; P <.0001)
Sinus 52: �2.06 (95% CI: �2.10 to �1.51; P <.0001)
NCS:
- Sinus 24: �0.87 (95% CI: �1.03 to �0.71; P <.0001)
-Sinus 52: �0.89 (95% CI: �1.07 to �0.71; P <.0001)91

Patients with AERD had significantly greater
improvements with dupilumab than did
aspirin-tolerant patients with CRSwNP for:
nasal congestion, SNOT-22 scores, TSS, and
PNIF.92

bbreviations: AERD, aspirin-exacerbated respiratory disease; CI, confidence interval; CRSwNP, chronic rhinosinusitis with nasal polyp; EGPA, eosinophilic granulomatosis with
olyangiitis; FDA, Food and Drug Administration; HES, hypereosinophilic syndrome; IgE, immunoglobulin E; IL-5, interleukin-5; IL-4Ra, interleukin-4 receptor alpha; IL-5Ra, inter-
ukin-5 receptor alpha; NCS, nasal congestion score, scale of 0 (no congestion) to 3 (severe congestion); nasal obstruction VAS, nasal obstruction visual analog scale, scale of 0 (no
bstruction) to 10 (severe obstruction); NPS, endoscopic nasal polyp score measurement, scale of 0 (no polyps) to 8 (complete obstruction of nasal cavity bilaterally); PNIF, peak
asal inspiratory flow; SNOT, sinonasal outcome test; TSS, total symptom score; UPSIT, University of Pennsylvania Smell Identification Test; US, United States; VAS, visual analog
ale.
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in IgE levels is found in both patients with atopy and those without
atopy but with AERD.81 Omalizumab treatment in AERD significantly
reduces urinary LTE4 and the stable urinary PGD2 metabolite (PGD-
M) concentrations.82 Omalizumab therapy has also been found to
blunt aspirin-induced respiratory reactions during aspirin desensiti-
zation,83 in addition to inhibiting urinary LTE4 production during
aspirin challenge. However, not all patients on omalizumab have
blunted respiratory reactions to aspirin; therefore, patients on omali-
zumab should still undergo aspirin desensitization or challenge pro-
cedures in settings equipped to treat severe respiratory reactions.84

Longitudinally, omalizumab treatment in AERD has been found to
reduce the number of asthma exacerbations and hospitalizations,
reduce daily inhaled and systemic corticosteroid doses, and improve
patient-reported asthma symptom scores.82,85

The efficacy and safety of omalizumab in nasal polyposis were
evaluated in the POLYP1 and POLYP2 studies, replicate phase 3, ran-
domized, double-blind placebo-controlled studies. Patients with
AERD represented 27.2% of study participants. In these studies, oma-
lizumab therapy significantly improved mean daily nasal congestion
score (NCS) and nasal polyp score (NPS) in 24 weeks, in addition to
improvements in the SNOT-22 score, University of Pennsylvania
Smell Identification Test (UPSIT) score, and total nasal symptom score
(TNSS)86 (Table 1).
Mepolizumab and Benralizumab

Mepolizumab and benralizumab are humanized monoclonal anti-
bodies targeting the IL-5 pathway, a key cytokine promoting respira-
tory tract eosinophilia in AERD.28 Mepolizumab targets IL-5 directly,
whereas benralizumab is an IL-5Ra antagonist. Mepolizumab is
approved in the United States and Europe for the treatment of both
severe asthma and nasal polyps. A higher dose of mepolizumab is
approved for treatment of hypereosinophilic syndrome and eosino-
philic granulomatosis with polyangiitis.93 Benralizumab is currently
approved for the treatment of severe eosinophilic asthma, and phase
3 studies of benralizumab for treatment of CRSwNP are ongoing
(NCT04157335).

Mechanistically, mepolizumab treatment in AERD has been found
to mitigate IL-5−mediated signaling on multiple immune cells (includ-
ing mast cells, eosinophils, and epithelial cells), leading to significant
decreases in peripheral blood eosinophilia, urinary tetranor PGD2, and
urinary LTE4 concentrations.94 Furthermore, the study investigators
observed up-regulation in tight junction pathways and cilium organi-
zation in the nasal mucosa of patients with AERD treated with mepoli-
zumab compared with patients not on a biologic (Fig 1).94

From a clinical perspective, patients with AERD treated with
mepolizumab have a significant improvement in nasal congestion,
anosmia, and asthma control.95 Subgroup analysis of the SYNPASE
trial, the phase 3 study assessing safety efficacy of mepolizumab,
included the 27% of patients in the original study who had AERD. Sub-
group analysis revealed that compared with placebo, mepolizumab
significantly reduced polyp size and nasal obstruction in patients
with AERD.89 Notably, however, mepolizumab treatment was not
found to improve sense of smell as assessed by UPSIT.89

The efficacy and safety of benralizumab for the treatment of
CRSwNP were evaluated in the OSTRO study, a phase 3, randomized
controlled trial in which 30% of patients in the intervention arm and
29.1% of patients in the placebo arm had AERD. Benralizumab was
found to reduce NPS and nasal blockage score among patients with
severe CRSwNP; subgroup analysis revealed similar improvements in
NPS and nasal blockage score among those patients with AERD90

(Table 1). In another randomized, double-blind, placebo-controlled
trial of benralizumab for the treatment of CRSwNP (which included
46% participants self-reporting a history of aspirin sensitivity), benra-
lizumab treatment improved SNOT-22 and UPSIT scores compared
with placebo.96 Benralizumab was similarly found to significantly
reduce SNOT-22 scores among patients in a substudy of the ANDHI
trial evaluating patients with severe asthma and nasal polyposis, in
which 21.5% of the participants had a history of AERD.97
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The ANDHI substudy analysis also revealed that benralizumab sig-
nificantly reduced annualized asthma exacerbation rate, in addition
to improving ACQ-6 scores. However, in a real-life retrospective
study of benralizumab for the treatment of severe eosinophilic
asthma, the proportion of responders according to the Global Evalua-
tion of Treatment score was lower among patients with AERD than
those in the study without AERD.98
Dupilumab

Dupilumab is a fully human monoclonal antibody targeting the
alpha subunit of the IL-4 receptor. Dupilumab is currently approved
by the Food and Drug Administration for the treatment of severe
asthma and CRSwNP, including eosinophilic esophagitis, atopic der-
matitis, and prurigo nodularis. Dupilumab treatment in AERD
decreases levels of urinary LTE4 and serum IgE and increases nasal
levels of the anti-inflammatory prostaglandin PGE2, in addition to
down-regulating transcripts related to epithelial dysfunction and leu-
kocyte dysfunction in nasal inferior turbinate tissue.99 Furthermore,
IL-4 and IL-13 are known to drive mucus overproduction
(Fig 1).100,101

A subgroup analysis of patients with AERD from 2 phase 3, ran-
domized, controlled trials of dupilumab treatment for CRSwNP
revealed broad clinical benefit of dupilumab, leading to significant
improvements in NPS, SNOT-22 scores, total symptom scores, Lund-
McKay CT scores, and ACQ scores (Table 1). Notably, the magnitude
of this benefit of improvement for these parameters was greater in
patients with AERD as compared with similar patients with CRSwNP
without AERD.92 A reanalysis of patients with AERD in the phase 2
study assessing dupilumab for CRSwNP also revealed that compared
with placebo, dupilumab significantly reduced NPS, improved SNOT-
22 score, and increased FEV1. In an open-label study of 22 patients
with AERD treated with dupilumab, patients experienced rapid
improvements in sinonasal symptoms and lung function within 1
month of starting dupilumab.99 In a trial of 10 patients with AERD
who had inadequately controlled sinus symptoms despite standard
medical therapy, dupilumab as add-on treatment increased asthma
control test and UPSIT scores.102 Taken together, these studies sug-
gest that dupilumab is particularly effective in AERD, inducing rapid
and broad improvements when used for patients with AERD.

Moreover, dupilumab seems to be also efficacious in patients who
previously trialed other biologics. A retrospective analysis of patients
with AERD who had inadequate response to IL-5 or IL-5Ra targeting
therapy revealed that dupilumab was effective for treatment of both
upper and lower respiratory tract symptoms in this group.103 A small
retrospective study of 8 patients with AERD who previously had rapid
recurrence of nasal polyps after ESS despite post-ESS treatment with
ATAD revealed that perioperative treatment with dupilumab was
effective in preventing nasal polyp recurrence and sinonasal symp-
toms.104 Dupilumab also helps to improve alcohol-induced respira-
tory symptoms in AERD.105

Although there are no completed head-to-head studies comparing
respiratory biologic agents for patients with AERD or CRSwNP, retro-
spective analyses and meta-analyses suggest that dupilumab is par-
ticularly effective for patients with AERD. Analysis of patient-
reported efficacy of biologics in AERD indicated that dupilumab had
the highest odds patients reporting it worked “very well,” compared
with others.2 In a retrospective study of 74 patients with AERD who
used at least 1 biologic, dupilumab treatment led to higher rates of
clinical improvement in AERD compared with IL-5/IL-5Ra and IgE
targeting biologics.106 In an indirect treatment comparison of the
phase 3 studies of both omalizumab and dupilumab for treatment of
CRSwNP, investigators found that dupilumab treatment led to signifi-
cantly greater improvements in NPS, NCS, UPSIT, smell score, and
total symptom score compared with omalizumab.107 Finally, in a
large-network meta-analysis evaluating ATAD and biologics in
CRSwNP, dupilumab was noted to be the most beneficial treatment
for a wide spectrum of clinical outcomes.108
Aspirin vs Biologic Therapy

With multiple highly efficacious biologic agents currently avail-
able for the treatment of severe asthma and CRSwNP in AERD, the
optimal coordination of biologic therapy and ATAD is not yet defined.
Both therapies were found to have benefit for the treatment of
CRSwNP and asthma in patients with AERD.

ATAD is highly cost-effective and generally accessible to
patients.109 However, initiation of ATAD can be limited by the clinical
availability and time required to facilitate desensitization. ATAD is
preferentially started after ESS for safety and maximal benefit,17,18

which introduces additional challenges in coordinating timely care.
Furthermore, ESS is resource intensive from the standpoint of health
care utilization and lost productivity for the patient. In contrast, bio-
logics can be started independent of surgical status and do not
require periprocedural interruptions in care, as ATAD typically does.

Biologic therapies have a favorable safety profile in the short
term,110 but limited longer-term safety data exist, with the exception
of omalizumab. ATAD has multiple known adverse effects related to
high-dose aspirin,54,64 and trials for efficacy and safety of ATAD are
smaller and more limited in scope. Yet, the annual whole sale cost of
biologics is substantial, typically in the range of approximately
$40,000 per year.111 Although insurance coverage is able to substan-
tially lower out-of-pocket costs for most patients, there remain nota-
ble disparities and inequities in access to biologic therapy among
vulnerable and historically marginalized populations.56 However,
Sehanobish et al112 observed a faster time to biologic approval for
patients in the United States with public insurance compared with
commercially insured patients, though time between prescription
and first administration was similar. Many of the respiratory biologic
agents are also approved for the treatment of other allergic/immuno-
logic conditions (Table 1), which can coexist with AERD and provide
some patients multiple benefits from respiratory biologic therapy.

There are currently no head-to-head studies comparing ATAD
with biologic therapy in AERD. A recent network meta-analysis eval-
uated the comparative efficacy and safety of these treatments using
data from 29 RCTs. Both biologics and ATAD were found to improve
health-related quality of life, sinusitis symptoms, oral corticosteroid
use, and nasal polyp size, with dupilumab and omalizumab resulting
in improvement in the most categories assessed. However, biologics
were noted to have an improved safety profile compared with aspirin
desensitization and ATAD.108

The recent Joint Task Force on Practice Parameters GRADE guide-
lines gave conditional recommendations for both the use of biologics
for CRSwNP (moderate certainty of evidence) and ATAD for patients
with AERD (moderate certainty of evidence).113 Recent expert opin-
ion on the approach to the management of AERD proposes an initial
trial of surgery and ATAD, with biologic initiation only after failure of
these interventions.110,114 However, there is limited evidence to sup-
port this approach. One retrospective review of 103 patients with
AERD revealed that ESS followed by ATAD was successful in the vast
majority of cases,115 but in other studies, the efficacy of ATAD is less
robust as discussed in the section Aspirin Desensitization.2,50 In a sur-
vey-based study, patients who ultimately started a biologic were less
likely to have found ATAD effective for their AERD symptoms, sug-
gesting that biologic therapy may occupy a role as a step-up from
ATAD in the treatment of AERD.2 However, despite these data, rates
of aspirin desensitization among eligible patients are waning, in part
because of the adoption of biologics.62

The optimal coordination of ATAD, biologics, and surgery with
consideration of cost, tolerability, and efficacy remains an important
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clinical question. There is a pressing need for characterization of clini-
cal phenotypes and biomarkers to better predict and understand like-
lihood of response to these therapies, and ultimately, inform best
practices for care and shared decision making. At this time, physi-
cians must use shared decision making, taking into account patient
preference, comorbidities, individual clinical characteristics, and past
treatment response to curate a personalized treatment plan for each
individual with AERD.
Conclusion

The care of patients with AERD has evolved as our understanding
of mechanisms underlying chronic respiratory tract inflammation
has improved. The medical management of AERD is multifaceted and
can require use of multiple therapeutic agents to achieve adequate
control of both asthma and CRSwNP. For patients failing first-line,
guideline-based treatment of asthma and CRSwNP, there are now
multiple additional treatment options, including ATAD and respira-
tory biologic therapy. Future clinical and translational studies aimed
to improve our understanding of mechanisms of these therapies,
long-term safety, and individualized patient response will facilitate
ongoing improvements in the care of patients with AERD.
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