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Purpose of Review: Chronic rhinosinusitis with nasal polyposis (CRSwNP) is 
a phenotypic designation of the broader condition of chronic rhinosinusitis. The advent of 
targeted biologics has shown promise in targeting different aspects of the inflammatory 
pathway, yet there remains a lack of consensus on the correct timing and use of these 
medications. This review seeks to provide a concise update of the available literature on 
the pathophysiology of CRSwNP, the evolution and cost utility of biologics as it pertains to 
management of patients with CRSwNP, and evidence for each available biologic and its use 
in CRSwNP.
Recent Findings: There are two biologics with FDA approval for use in CRSwNP: 
dupilumab and omalizumab. Recent clinical trials of other biologic therapies targeting type 
2 inflammatory pathways have also demonstrated efficacy both in symptom scores and nasal 
polyp reduction. However, studies have questioned the cost utility of these medications 
compared to other interventions. Furthermore, timing of use with respect to other interven-
tions including surgery remains challenging.
Keywords: chronic rhinosinusitis with nasal polyposis, biologics, nasal polyps, management 
of nasal polyps

Summary
Biologics have demonstrated utility in the management of CRSwNP, yet there is 
a lack of evidence on durability with cessation of use. The cost of biologics is high 
with some evidence suggesting less cost utility when compared to surgery. A price 
reduction would likely improve adoption. While biologics target endotypes within 
CRSwNP, clinicians remain without the ability to easily identify these different 
endotypes in CRSwNP patients. As such, biologics are best reserved for refractory 
cases and use in a postoperative setting in CRSwNP patients. Preoperative con-
sideration for those subtypes of CRSwNP with known refractory disease, like 
aspirin exacerbated respiratory disease (AERD) and allergic fungal sinusitis 
(AFS), can be considered but these medications should not be considered substi-
tutes for surgery. Current evidence suggests dupilumab has the most robust evi-
dence for use in the Caucasian, western population with CRSwNP.

Introduction
Chronic rhinosinusitis with nasal polyposis (CRSwNP) is a phenotypic designation 
of the broader condition of chronic rhinosinusitis. The epidemiology of CRSwNP 
has an estimated prevalence of 2–4% based on geographic region surveyed.1,2 It is 

Correspondence: Brent Senior  
University of North Carolina Department 
of Otolaryngology-Head and Neck 
Surgery, University of North Carolina 
Medical Center, Chapel Hill, NC, 27599, 
USA  
Email Brent.Senior@med.unc.edu

Journal of Asthma and Allergy 2021:14 873–882                                                              873
© 2021 C Morse et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms. 
php and incorporate the Creative Commons Attribution – Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By accessing the 

work you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For 
permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).

Journal of Asthma and Allergy                                                              Dovepress
open access to scientific and medical research

Open Access Full Text Article

Received: 26 April 2021
Accepted: 30 June 2021
Published: 12 July 2021

mailto:Brent.Senior@med.unc.edu
http://www.dovepress.com/permissions.php
https://www.dovepress.com


characterized grossly by grape-like projections of inflam-
matory polyps within the nasal cavity. Diagnosis is made 
based on chronology of symptomatology and objective 
evidence on endoscopy or computed tomography imaging 
demonstrating evidence of polyposis.3 CRSwNP is known 
to cause a significant burden to quality of life,4 result in 
significant health care expenditures,1 and more recently 
has been demonstrated to have an impact on cognitive 
function.5–8 While the exact pathophysiologic mechanisms 
are yet to be elucidated, evidence evaluating Caucasian 
populations suggest an predominately type 2 inflammatory 
reaction and aberrant eosinophilic activation.9 However, 
recent evidence has demonstrated that other mechanisms 
for development also exist and different inflammatory 
endotypes exist within this broad phenotypic category 
and may in part be related to geography.10,11

As such recent research has sought to improve classi-
fication of this broad phenotypic so that more specific 
treatment paradigms can be developed targeting specific 
inflammatory endotypes.12–14 Current management strate-
gies employ a combination both of medical and surgical 
interventions to alleviate disease burden and provide 
symptom control. Medical therapies target generalized 
inflammation and include, but are not limited to, steroid 
nasal sprays, oral steroids, saline rinses, and antibiotics.3 

The advent of novel targeted biologics have shown pro-
mise in targeting a different aspect of the inflammatory 
pathway that characterizes the majority of western 
CRSwNP populations, yet there remains a lack of consen-
sus on the correct timing and use of these medications. In 
particular the role of these medications and timing of 
surgical intervention remains unanswered. This review 
seeks to provide a concise update of the available literature 
on (1) the pathophysiology of CRSwNP, (2) the evolution 
and cost utility of biologics as it pertains to management 
of patients with CRSwNP, and (3) evidence for each 
available biologic and its use in CRSwNP.

Pathophysiology of Chronic 
Rhinosinusitis with Nasal Polyposis 
and Current Management
An understanding of the pathophysiology of CRSwNP is 
critical to comprehending the role of biologics in manage-
ment. The 2021 International Consensus Statement on 
Allergy and Rhinology (ICAR:RS 2021) designates three 
main types of inflammation involved in CRSwNP with the 
dominant type being type 2 in Caucasian populations with 

CRSwNP characterized by increased IL-5, 4, 13, eosino-
philic cationic protein, and p-glycoprotein.3 This inflam-
matory profile has been substantiated in the literature with 
nasal polyp biopsies in CRS demonstrating elevated levels 
of innate lymphoid cells (ILC2), macrophages, and mast 
cells. In contradistinction, Asian populations with 
CRSwNP have demonstrated a greater proportion of 
patients with an inflammatory profile mediated by 
a predominant Th1 and/or Th17 cells.15 Multiple studies 
have demonstrated heterogeneity in endotypes among 
CRSwNP patients.12,14,16

While the exact mechanism for development of polyps 
remains elusive, current evidence suggests a complex dys-
regulation of the interface of innate and adaptive immu-
nity. The nasal mucosa shows histologic remodeling that is 
characterized by epithelial–mesenchymal transition with 
goblet cell hyperplasia and fibrin deposition.17 Other 
research has also shown contribution from weaknesses in 
the sinonasal epithelial barrier. Injured epithelium from 
infection, proteases, and irritants leads to increased pro-
duction of Th2-promoting cytokines including thymic stro-
mal lymphopoietin (TSLP).18 TSLP appears stimulate type 
2 ILC2s and mast cells and the release of type 2 
cytokines.19 Furthermore, in vitro data suggests that the 
type 2 cytokines IL-4 and IL-13 can result in epithelial 
barrier dysfunction via increased expression of TSLP.20 In 
summary, patients with CRSwNP have a complex patho-
physiologic mechanism that demonstrates heterogeneity 
between patients. There is multifactorial dysfunction 
between host and environment at the level of the sinonasal 
mucosa and this results in immune dysfunction and ulti-
mately persistent inflammation manifesting as the pheno-
type of polyposis.

Management of these patients can be challenging. 
Grade A evidence for management of CRSwNP includes 
use of nasal saline irrigations for maintenance therapy and 
macrolide antibiotics and systemic steroids for acute 
exacerbations.3,21 Failure of medical management is esti-
mated at 50% for CRSwNP.22 With failure of medical 
management, surgical intervention is indicated and 
includes functional endoscopic sinus surgery. Surgical 
therapy functions to remove polyposis and inflammatory 
tissue and improve topical delivery of medications. It is 
important to note surgical intervention is not considered 
curative but rather a means to improve medical manage-
ment. Specific subtypes of CRSwNP including aspirin 
exacerbated respiratory disease and allergic fungal rhino-
sinusitis have both demonstrated increased refractory 

https://doi.org/10.2147/JAA.S258438                                                                                                                                                                                                                                   

DovePress                                                                                                                                                      

Journal of Asthma and Allergy 2021:14 874

C Morse et al                                                                                                                                                        Dovepress

Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


nature to treatment.16,23,24 Many of these patients have 
concurrent pulmonary disease including asthma.25 One 
benefit of novel biologic agents is that they are able to 
target both pulmonary and sinonasal inflammation which 
have been shown to have high correlation.26

History and Cost Efficacy of 
Biologics for Nasal Polyposis
As previously discussed the aims of treating patients with 
CRSwNP are to increase quality of life, control disease 
progression, and to minimize therapeutic side effects. The 
evolution of biologics in treatment of CRSwNP originated 
with the treatment of asthma. The united upper airway 
hypothesis has demonstrated similar inflammatory profiles 
existing throughout the upper aerodigestive tract which 
has driven this treatment paradigm.27 The first biologic 
approved for asthma was omalizumab in 2003 and the 
first to be approved for CRSwNP was dupilumab in 
2019. Dupilumab approval was based on a combination 
of two concurrently run, multi-institutional, randomized 
control trials titled LIBERTY NP SINUS-24 and 
LIBERTY NP SINUS-52.28 More recently, omalizumab 
has obtained FDA approval for use in CRSwNP based 
on concurrently run Phase 3 randomized controlled trials 
entitled POLYP-1 and POLYP-2.29 No current head-to- 
head trials have been performed evaluating comparative 
efficacy in CRSwNP.

One of the greatest criticisms of biologic therapy for 
CRSwNP is cost, particularly in a setting of ever- 
increasing health-care costs. Estimated cost per year 
remains >$30,000 on average.30 Cost applied to value of 
care is traditionally quantified using a quality-adjusted 
life year (QALY). A QALY is a year of life that has utility 
quantified between 0 (death) and 1 (perfect health). The 
benefit of a therapy can be measured in the number of 
QALYs that are added to a patient’s life.31 Application of 
these concepts was performed by Rudmik et al in a 2015 
analysis using a Markov decision tree model estimating 
the value that FESS added to medical treatment of CRS.32 

This study demonstrated that the addition of FESS resulted 
in an incremental cost-effectiveness ratio (ICER) of 
$5901.90 per QALY leading the authors to conclude that 
addition of FESS to medical management of CRS was 
a cost-effective strategy.32 A second cost analysis by 
Scangas et al in 2017, separated patients with CRSwNP 
and CRSsNP.33 This study compared the costs of FESS 
between these patient populations and found similar 

results. Most specifically CRSwNP found that the addition 
of FESS resulted in ICER of $5687.41 per QALY.33 

A single study has performed a cost utility analysis of 
Dupixent® (dupilumab) vs endoscopic sinus surgery. 
Scangas et al recently reported a surgical approach to 
treatment of CRSwNP cost $50,436.99 and produced 
9.80 QALYs, whereas dupilumab treatment cost 
$536,420.22 and produced only 8.95 QALYs. The authors 
concluded that endoscopic sinus surgery was both less 
costly and more effective than dupilumab treatment. 
Furthermore in a one-way sensitivity analysis, endoscopic 
sinus surgery was demonstrated to be more cost-effective 
compared to dupilumab regardless of the frequency of 
revision surgery and at any yearly cost of dupilumab 
above $855.30 We can further extrapolate the cost effec-
tiveness based on the value of biologics in treatment of 
asthma. Cost effectiveness studies have universally recom-
mended that pharmaceutical companies decrease their 
prices by 60–80% to make their drugs more cost- 
effective as the maximum cost efficiency was only found 
in patients with poorly controlled disease.34–36

Further research into the cost effectiveness of these 
therapies will be critical to understanding their utility par-
ticularly in refractory cases and use as adjuvant therapies. 
At present the current data suggests lower cost effective-
ness compared to surgical intervention. It should be noted 
that true cost is additionally likely underestimated due to 
the less accurate prediction of future costs given that the 
novelty of these drugs precludes knowledge of their long- 
term side effects.31

Anti-IgE
Omalizumab in an anti-IgE monoclonal antibody that 
binds to the Fc receptor on a multitude of different inflam-
matory cells including mast cells and basophils. It func-
tions to reduce total serum levels of IgE and downstream 
effects of IgE mediated release of inflammatory cytokines. 
It is marketed under the trade name of Xolair and was 
originally FDA approved for use for the treatment of 
moderate to severe persistent allergic asthma in people 6 
years of age or older whose asthma symptoms are not 
controlled by inhaled corticosteroids, and for chronic idio-
pathic urticaria in people 12 years of age and older.37,38 It 
is given via a subcutaneous injection every 2–4 weeks 
with dose determined by serum total IgE and body weight. 
Its role in CRSwNP was based on literature suggesting 
a pathophysiologic mechanism related to local intranasal 
IgE production that leads to an inflammatory cascade. 
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Moreover, specific IgE antibodies have been identified in 
nasal polyp tissue independently of their presence in serum 
suggesting localized effect.39

Further clinical evidence for its efficacy in CRSwNP 
was originally assessed in a double blinded placebo- 
controlled trial by Gevaert et al and demonstrated 
a reduction in total endoscopic nasal polyp score (NPS), 
improved pre and post treatment computed tomography 
(CT) scores, improved nasal peak inspiratory flow, as 
well as symptoms related to allergy and asthma quality 
of life measures. No change in smell function was found.40 

A clinical trial by Pinto et al demonstrated contradictory 
results without statistically significant changes in any of 
the aforementioned measurements.41 This was further con-
firmed in a meta-analysis by Rivero et al showed 
a decrease in NPS only in patients with concurrent 
asthma.42 More recent evidence from Phase III clinical 
trials, Polyps I and II has demonstrated efficacy in treat-
ment of CRSwNP and in December of 2020 FDA granted 
approval for Omalizumab for treatment of adults with 
refractory CRSwNP.29 These trials similarly looked at 
NPS, nasal congestion scores (NCS), and quality of life 
measures measured by SNOT-22. While both randomized 
placebo-controlled trials demonstrated reduction of polyp 
scores compared to placebo, nasal congestion scores, and 
improved SNOT-22 scores, the clinically meaningful dif-
ference of polyp reduction and NCS remains difficult to 
assess. Further confounders of designation of proportion of 
allergic patients in each cohort was not reported. While 
SNOT-22 scores again demonstrated clinically meaningful 
reduction, it remains unclear if these are lasting in the long 
term and the role surgical intervention could play in this 
treatment management.

A single study has compared use omalizumab to surgical 
intervention. This study specifically compared patients with 
severe allergic asthma and concurrent CRSwNP receiving 
omalizumab and those treated with endonasal endoscopic 
surgery which similarly demonstrated reductions in SNOT- 
22 scores at 16 weeks of treatment. This study was limited to 
only severe allergic asthma patients with concurrent polyp 
disease and lacked long term follow up. Furthermore, the 
role of omalizumab as an adjuvant to surgical intervention 
has yet to be elucidated.43 Further cost-effective studies are 
needed to justify its use in these settings.

Anti-Il-5
IL-5 is a key cytokine released in the Th-2 inflammatory 
cascade. Release, in conjunction with IL-4 and IL-13, 

drives increased local production of IgE and results in 
eosinophilia, chemotaxis, differentiation, and activation 
of eosinophil survival.44 Due to its central role in eosino-
phil activity, prevention of IL-5 binding to the IL-5R (IL- 
5Ra) subunit on the eosinophil surface has been targeted as 
a therapeutic strategy, especially in light of the ubiquitous 
nature of IL-5 in nasal polyps (present in 80% of nasal 
polyps in certain populations). IL-5 is the critical factor 
that promotes eosinophil development and survival and 
therefore blockade also exhibits secondary effects via 
elimination of eosinophils peripherally and within tissue. 
IL-5 also appears to have a key role in the pathogenesis of 
nasal polyposis including expression of IL-5 in nasal 
polyps, this expression associated with asthma comorbid-
ity, and eosinophilic inflammation associated with polyp 
recurrence after surgery.45 A number of monoclonal anti-
bodies have been developed and investigated.

Mepolizumab (Nucala) is an anti-IL-5 monoclonal 
antibody currently under investigation as a potential ther-
apy for nasal polyposis. Mepolizumab has been shown to 
reduce blood and tissue eosinophil counts and is currently 
approved for treatment of severe eosinophilic asthma.46,47 

Bachert et al performed a randomized trial investigating 
the use of Mepolizumab in patients with nasal polyposis. 
Patients with severe recurrent nasal polyposis who 
required surgery were randomized to 750 mg of mepoli-
zumab or placebo every 4 weeks via IV infusion for 6 
doses. All patients received intranasal corticosteroids for 
the course of the study. The primary aim of the study was 
patients no longer meeting requirement for surgery 4 
weeks after final dose based on endoscopic nasal polyp 
scores and nasal polyposis severity VAS scores. Secondary 
endpoints included nasal polyp scores throughout the 
study period, pulmonary function, and olfactory function. 
Results showed a decreased need for surgery and improve-
ment in NPS and nasal polyp VAS scores in the treatment 
group. Mepolizumab also improved olfactory function 
compared to placebo. Treatment led to a 10-fold reduction 
in eosinophil counts at week 25, which mirrored improve-
ment in symptoms and need for surgery. Interestingly, 
there was no change in PFT parameters despite improve-
ment in eosinophilia. This study did not follow patients 
after discontinuation of the drug and therefore conclusions 
about the durability and long-term efficacy cannot be 
made. The short study duration, low number of patients, 
lack of comorbid severe eosinophilic asthma, criteria for 
surgical intervention, and high drop-out rate of study par-
ticipants reduce its clinical generalizability.48 Nonetheless, 
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mepolizumab improved nasal polyp scores, symptoms of 
nasal polyposis, and possibly need for surgery compared 
to placebo. The more recent SYNAPSE study conducted 
by Taberrer et al enrolled 407 adults with CRSwNP for 
a 52-week study using 100mg subcutaneously adminis-
tered mepolizumab. Again, mepolizumab offered clini-
cally and statistically significant improvements in NPS 
and symptom scores compared to placebo.49

Benralizumab (Fasenra) is a afucosylated monoclonal 
antibody that directly targets the alpha chain of the IL-5 
receptor and has demonstrated strong apoptotic effects on 
eosinophils. This is in contrast to mepolizumab method of 
action of binding to IL-5 protein in circulation. 
Benralizumab binding to the IL-5 receptor on the surface 
of eosinophils leads to degradation of signaling, antibody- 
dependent cell mediated cytotoxicity, and apoptosis.50 

Like other IL-5 targeting therapies, benralizumab has 
been shown to lead to reduction in proinflammatory pro-
cesses in patients with asthma, but until recently had not 
been shown to be effective for nasal polyposis.51,52

Tversky et al recently performed a randomized, dou-
ble-blind placebo-controlled study on benralizumab 30 mg 
delivered subcutaneously over 20 weeks in patients with 
severe surgically-recalcitrant, bilateral CRSwNP, high per-
ipheral eosinophilia, and recent use of oral corticosteroids. 
Primary outcome measure was NPS. Changes in imaging 
scores (Lund-MacKay), the Sino-Nasal Outcome Test 
(SNOT-22) scores, and nasal blockage scores, as well as 
olfaction measures served as secondary endpoints. 24 
patients were randomized. While there was an overall 
greater improvement in nasal polyp score and Lund- 
MacKay scores in the benralizumab treated group there 
was wide variation in degree of improvement within the 
benralizumab group with some patients showing signifi-
cant improvement and many showing minimal to no 
improvement. Nonetheless, the authors conclude that ben-
ralizumab significantly reduced nasal polyp size and nasal 
blockage score and increased olfaction compared to base-
line. Of note, there was improvement in many of the out-
come measures in the placebo group in the study and this 
was attributed to use of rescue intranasal and systemic 
corticosteroids during the study period.53

Anti-Il-4/13
Dupilumab (Dupixent®) is an anti-IL-4 monoclonal anti-
body which functions by targeting the alpha chain of the 
IL-4Ra, the common receptor for both IL-4 and IL-13. 
Both IL-4 and IL-13 play a central role in the Th2 pathway 

and ultimately polyp formation. Dupilumab has been 
approved to treat severe atopic dermatitis and has shown 
efficacy in treating asthma. In 2019, it was the first biolo-
gic approved by the FDA for the treatment of CRSwNP. 
The impetus for approval was based on two randomized, 
placebo-controlled trials, the LIBERTY-24 and LIBERTY- 
52 studies.28 Patients with CRSwNP, with or without con-
comitant asthma, refractory to intranasal corticosteroids 
and who had received systemic corticosteroids or had 
previous sinonasal surgery in the preceding two years 
were randomized into treatment with subcutaneous dupi-
lumab 300 mg vs placebo. In the 24-week study, patients 
received their dose every other week, while in the 52-week 
study patients initially received their dose every two 
weeks then at the 24 week mark they were randomized 
to receive either two or four-week dosing. Primary end-
points in both studies were change in baseline NPS and 
nasal congestion severity. Secondary endpoints including 
Lund–MacKay CT score, total symptom score, olfactory 
function, SNOT-22 score, and pulmonary function. 
Patients in both studies showed improvement in all mea-
sures during the treatment course both from baseline and 
compared to placebo. The fragility of these improvements 
was highlighted by following patients in the 24-week 
study, which showed recurrence of polyps and worsening 
nasal obstruction after cessation of the therapy. Dupilumab 
greatly reduced the need for systemic steroids, improved 
symptoms, including olfaction, and health-related quality 
of life. Dupilumab treatment also reduced type 2 biomar-
kers in serum and nasal secretions, including total IgE. 
The lack of follow-up of patients after the 52-week trial 
calls into question durability of the therapy following 
cessation.28 Based on the results of this trial, dupilumab 
was approved for use in patients with nasal polyposis.

Other Biologics Under Trial
Further research into the pathophysiologic mechanisms in 
CRSwNP will likely yield future biologic targets in these 
disease processes. At present several new agents are under 
investigation. One of the most exciting prospects is anti- 
TSLP antibodies. As previously discussed TSLP is critical 
factor in the inflammatory pathway that has been hypothe-
sized to contribute to polyp formation. Its investigation 
was initially for allergen-induced asthma. Initial trial 
responses showed that treatment with an anti-TSLP anti-
body lowered sputum eosinophil counts and FeNO levels 
and reduced allergen-induced bronchoconstriction.54 

A separate Phase 2 study demonstrated reduction in 
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asthma exacerbations and mild increase in pulmonary 
function with use of the anti-TSLP antibody 
tezepelumab.55 More recent work in CRSwNP has shown 
increased expression and/or activity of TSLP in nasal 
polyp tissue compared to healthy sinus tissue or that 
from patients with CRSsNP.56 This is would suggest this 
target may be of significant value in treatment of 
CRSwNP.

Another inflammatory mediator target with potential 
utility is anti-IL-33 antibodies. IL-33 is known to play 
a role in the pathogenesis of allergic disease and as 
a neutrophil activator.57 In addition to its likely role in 
allergic asthma, increased expression of IL-33 has been 
found in the sinus tissue of patients with CRSwNP.58 More 
specifically elevated levels have been demonstrated in 
AERD patient polyps, this may play a specific role in 
future treatment of these patients.59 Several anti-IL-33 
biologics have been developed and preliminarily evaluated 
in asthmatic patients (NCT03469934, NCT03112577) with 
favorable outcomes. Recent completion of trial of etoki-
mab in CRSwNP patients did not demonstrate statistical 
differences in symptom scores or NPS (NCT03614923). 
Further trials are ongoing for the application of this class 
of agents for the treatment of CRSwNP and will be neces-
sary to elucidate its use.

Discussion
Biologic medications clearly add value to the future treat-
ment algorithm of CRSwNP. While the classic phenotypic 
classification of CRSwNP is convenient, current evidence 
demonstrating the complexities of this disease demonstrate 
that a phenotypic classification does not adequately 
address the complexities and differences among patients 
with this disease process. Current treatment paradigms 
recommend initial management of a nasal regimen includ-
ing nasal steroids, saline nasal rinses, intranasal antihista-
mines with oral steroids and antibiotics utilized for 
exacerbations.3 These medications have broad effect on 
the majority of different types of inflammation and should 
continue to be used as the mainstay of management in 
these diseases. However, due to high failure rates of med-
ical management alone, surgery continues to play a clear 
role in improving medical management and quality of 
life.60 Current research does not suggest equivalency 
among biologics and surgical intervention. As such we 
the authors feel that use of a biologic should be as an 
adjuvant to surgical therapy rather than in place or to avoid 
it. Yet, no consensus exists on the correct timing and use 

of biologics in these patients. The authors would argue that 
biologics are best utilized for refractory disease in 
a postoperative setting. We predicate this argument on 
the fact that no biologic study has demonstrated 
a reduction in polyp score to 0. Surgical intervention 
theoretically will lead to an immediate postoperative 
NPS of 0. It is well known that quality of life after FESS 
results in long lasting and significant real reduction in 
SNOT-22 scores in CRSwNP.61,62 While challenging to 
directly compare to biologic studies, the durability of 
surgical intervention does appear to be improved com-
pared to dupilumab.28,61 The substantial cost to biologic 
medications would further suggest these should be utilized 
when other alternatives fail particularly when QALY is 
directly compared to surgical interventions.30,31 Despite 
good surgical intervention and medical management, 
a subset of patients will demonstrate refractory disease. 
We would argue this is an optimum time for utilization of 
biologics. Furthermore, patients known to demonstrate 
refractory disease (ie those needing substantial numbers 
of revision surgeries) should be considered for adjuvant 
biologic therapy postoperatively. Patients with aspirin exa-
cerbated respiratory disease (AERD) and allergic fungal 
sinusitis (AFS) which are phenotypic representations of 
more refractory disease are one example of patients in 
whom a higher consideration for utilization of a biologic 
for maintenance of disease control should be strongly 
considered.26 The authors' suggested algorithm for use of 
biologic therapy is displayed in Figure 1 with a summary 
of available biologics in Table 1.

Without a clear means to evaluating a patient’s inflam-
matory endotype at this time, use of these medications 
remains predicated on the generalized phenotypic evalua-
tion. We feel that surgical intervention provides histo-
pathologic clues to inflammatory subtypes for which 
biologics can be used, ie eosinophilic infiltrate or neutro-
philic infiltrate within the polyp tissue. The question to 
starting a biologic in the pre- or postoperative setting 
remains challenging with limited evidence to support one 
treatment strategy over another. The evidence to suggest 
that biologics are preventative of future surgical interven-
tion is sparse at best. While Bachert et al suggested lower 
need for surgical intervention with use of mepolizumab, 
the short study time period does not give a clear picture to 
the reality of reduction in need for surgery as the majority 
of polyp patients do very well postoperatively for >1 year 
and determination of surgical candidacy was based on 
endoscopic NPS and VAS.48 Future evaluation and trials 
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of combination modality treatment will be necessary to 
improve our understanding of biologics effect on the need 
for surgery.

Further, challenging the use of management of these med-
ications is that there are no current head-to-head trials of using 
different biologics. This raises the question to the practitioner 
as to which biologic to use for which patient. This can be 
particularly perplexing when the clinical context of each 
patient does not provide a secondary diagnosis that would be 
responsive to a particular biologic (ie allergic asthma as 
a candidate for omalizumab or eosinophilic asthma for mepo-
lizumab). Current FDA approval and trial data would suggest 
dupilumab as the most efficacious choice in Caucasian popu-
lations with CRSwNP in these situations. This may be sec-
ondary to its theoretical effect on a more upstream mediator of 

type 2 inflammation. Without the ability to easily identify 
endotypes at present we, as clinicians, are left to extrapolate 
clinical signs and symptoms that suggest one endotype over 
another. We however do not recommend using biologics on all 
CRSwNP patients as the cost does not appear to justify the 
efficacy over other treatment strategies. While the use of 
serum markers (ie total IgE or serum eosinophils) as a means 
to pseudo-endotyping CRSwNP patients is commonly prac-
ticed and based on prior asthma trials, the data to support this 
clinical practice in CRSwNP is conflicting and with evidence 
demonstrating lack of direct correlation.63 Histopathologic 
analysis of polyp tissue continues to demonstrate highest 
correlation with different types of inflammation and currently 
is the best option for helping to make this determination,64 but 
even it has limited diagnostic utility given that multiple 

Figure 1 Algorithm proposed by authors for use of biologics in the management of chronic rhinosinusitis with nasal polyps. 
Abbreviations: ESS, endoscopic sinus surgery; AERD, aspirin exacerbated respiratory disease; AFS, allergic fungal sinusitis.
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endotypes within CRSwNP and even subendotypes in AERD 
have been identified in basic science and clinical research 
settings with similar histopathologic findings.11,14,16 Clearly, 
the ability to easily identify these different patients remains 
challenging in an outpatient clinical setting. Ultimately, clin-
ical success will be predicated on the accessibility of easily 
obtainable biomarker-based endotyping diagnostic tools and 
patient response analyses. Theoretically this will allow clin-
icians to precisely match a patient to the appropriate biologic 
and optimizing an individualized therapeutic strategy.26

Conclusion
Biologic medications have demonstrated utility in the man-
agement of CRSwNP with benefits of improving quality of 
life assessments, reducing polyp scores, and reducing nasal 
congestion scores, yet there is a lack of durability with 
cessation of use. Furthermore, the cost of biologics is high 
with some evidence suggesting less cost utility when com-
pared to surgery and clinicians remain without the ability to 
easily identify different endotypes in CRSwNP patients 
basing choice of biologic therapy on best clinical judgement. 
A price reduction would likely improve adoption into a more 
systematic medical regimen. These are limitations in adop-
tion of use. We would argue that a majority of patients with 
CRSwNP can be effectively managed with sufficient surgical 
intervention and standard medical therapy alone with use of 
biologics reserved only for refractory cases. Furthermore, we 
feel surgery provides the greatest means to reducing poly-
posis and improving quality of life, as such we recommend 

use of these agents only in the refractory postoperative 
patient and consideration for use in phenotypic subtypes of 
CRSwNP with known refractory disease, like AERD and 
AFS. Current evidence suggests that dupilumab is the choice 
with the most robust evidence for its use in Caucasian, 
western populations with CRSwNP. Further head-to-head 
trials will be necessary to delineate which biologic is best 
for which patient. In conclusion with further study and price 
reduction biologics it may prove to be a useful adjuvant 
medication for patients with recalcitrant CRSwNP.
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