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Abstract

Background: Biologic medications are emerging as options for treating chronic rhinosinusitis
with nasal polyps (CRSWNP). Several questions remain regarding patient selection, indications,
clinical efficacy, and cost effectiveness.

Methods: In November 2019, a group of physicians and scientists gathered to consider strategies
for future studies regarding biologics. During the discussion, gaps in knowledge highlighted a
need for a consensus on the present day use of biologics in polyp patients.

Results: The goal of this guideline is to propose recommendations for the current use of
biologics in CRSWNP as new evidence continues to emerge and inform practice.
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Conclusion: We suggest that physicians evaluate patients on an individual basis and closely
monitor for improvement due to the high cost and unknown long-term effects of biologics.

Keywords

chronic rhinosinusitis; medical therapy of chronic rhinosinusitis; endoscopic sinus surgery; topical
therapy for chronic rhinosinusitis; guideline

It is estimated that approximately 20% to 25% of patients with chronic rhinosinusitis

(CRS) have nasal polyps.1:2 Current treatment options include medical therapy, such as
topical nasal steroids and saline irrigations, as well as oral steroids and antibiotics for
symptom flares. Some patients require long-term antibiotics for their anti-inflammatory
effects.3 When medical therapy fails, functional endoscopic sinus surgery (FESS) is used to
widely open affected sinuses and remove obstructing polyps.# Continued medical therapy is
typically needed postoperatively to control symptoms and avoid polyp regrowth.* Recently,
options for treating patients with CRS with nasal polyps (CRSwWNP) have expanded with the
introduction of biologic medications. In June 2019, the U.S. Food and Drug Administration
(FDA) approved the first biologic, dupilumab, to treat CRSWNP based in part on 2 large
multinational randomized controlled trials, which reported significantly improved nasal
polyp scores and symptoms with dupilumab treatment as compared to placebo.® Other
biologics are currently under investigation in several trials and will likely become available
for nasal polyposis in the near future. As the therapeutic decision algorithm for physicians
and patients has become more complicated, the best practices for biologics use in CRSWNP
have yet to be determined. Greater clarity of indications for biologics in CRSwNP is needed
given the significant concern for inappropriate utilization of costly treatment options with
unclear long-term adverse effects.

Thus, in November of 2019, a group of physicians and scientists gathered at the National
Institutes of Health (NIH) to discuss current and future research needs for evaluating

the use of biologics in patients with CRSWNP.8 Attendees included experts in rhinology,
biostatistics, and allergy/immunology, as well as pharmaceutical representatives for relevant
emerging biologic and topical steroid medications. The goal of this workshop was to
consider future clinical trials addressing gaps in knowledge associated with biologics for
CRSwNP. However, the results of such trials may not become available for 5 to 10 years. In
the meantime, the panel recognized that literature-based guidance for practical incorporation
of biologics was lacking and represents a pressing need. Our discussions highlighted a
remarkable heterogeneity in use of biologics by panel members and the community in
treatment of CRSwWNP.

The goal of this article is to propose recommendations for the current use of biologics for
CRSwWNP. Using existing data regarding the use of biologics for asthma, our discussions
at the NIH, and our understanding of the pathophysiology of CRSWNP, we aim to provide
guidance on the contemporary use of biologics for polyp patients.
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Biologics for asthma

The rhinology/allergy community can benefit and learn from the extensive research and
guideline preparation that has been completed regarding biologic use in the asthma
population. For example, the Global Initiative for Asthma (GINA) guidelines considers
biologics for patients with continued symptoms despite high-dose inhaled steroids with
diagnostic testing consistent with eosinophilia or allergies. Anti-immunoglobulin E (anti-
IgE) biologics are recommended for patients with skin-prick sensitivities and elevated

total serum IgE; anti—interleukin 5 (anti-1L-5) biologies are reserved for patients with

blood eosinophils =300/uL; and anti-1L-4 biologies are used in patients with eosinophils
>150/uL and fractional exhaled nitric oxide (FeENO) =25 parts per billion (ppb). All patients
are assessed at 4 months for initial response.” Similarly, in the United Kingdom, the
National Institute for Health and Care Excellence (NICE) has created an integrated care
pathway for biologics use for patients specifically with severe asthma.® Severe asthma is
defined as persistence of symptoms and/or exacerbations while on appropriate medical care,
including high-dose inhaled corticosteroids. In line with GINA guidelines, omalizumab

is recommended only for patients with confirmed allergic asthma and elevated IgE with
positive allergy skin testing. Mepolizumab and reslizumab are both reserved for patients
with elevated blood eosinophil levels (=300/uL and =400/uL, respectively). To initiate some
biologics, recommendations require specific defined previous use of oral steroids prior

to offering biologics. Clear therapy cessation guidance is included within the guidelines
because of the expense of these therapeutics. Multiple studies support an early cessation rule
for omalizumab at 4 months if symptoms of severity of asthma have not improved. There is
less information regarding recommendations for cessation of treatment of mepolizumab and
reslizumab, but the NICE guidelines suggest evaluation of patient symptoms at 12 months to
determine if the medication should be continued.8

In the United States, it is accepted that biologics be reserved for patients who meet criteria
for severe asthma.? The American Academy of Allergy Asthma and Immunology (AAAAL)
is in agreement with this, but with less stringent guidelines than the NICE integrated

care pathway. A recent review of the cost-effectiveness of biologics for asthma patients
concluded that with current pricing schemes, biologics are not cost-effective and should be
reserved for severe asthmatics and those who are shown to be responders to the biologic
treatment,10.11

Still, the literature is lacking in head-to-head clinical trials comparing biologics to one
another for severe asthma, specifically studies to differentiate between anti-1L-5-monoclonal
antibody (mAb) options. These are areas of research in which we expect to see growth as
more biologics are coming to the market with similar, but slightly modified, mechanisms

of action. Following the analogy of the work done in asthma patients, biologics should

be considered for CRSWNP patients if symptoms are not well controlled with the current
treatment algorithm of medical and surgical therapy. Similarly, biologics may be considered
in recurrent/recalcitrant polyp cases.

Int Forum Allergy Rhinol. Author manuscript; available in PMC 2023 December 12.
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Recalcitrant nasal polyps

AERD

Although current treatment options work well for most patients with nasal polyps, there

is a subset of patients that are difficult to treat. The current treatment algorithm includes
saline irrigations, topical nasal steroids, and oral steroids or antibiotics as indicated.1?
FESS is reserved as an option for patients who fail medical management. Postoperatively,
endoscopy may detect mild polyps and edema, but in most cases, patients are asymptomatic
or symptoms are controlled.13 In a study evaluating >9000 CRSWNP patients over 20 years,
70% of patients did not require a revision surgery.14 A larger study that included nearly
30,000 patients who had undergone FESS for CRS reported 75% of CRSWNP patients
required only 1 surgery in a mean follow-up of 10 years.14 Oral steroids and antibiotics are
typically reserved for severe polyposis and acute exacerbations, and prospectively followed
patients have shown improvement in long-term quality-of-life measures.1516 However,
despite these efforts, there is a subset of patients who fail this algorithm, requiring revision
surgery or possibly multiple revision surgeries.’

Several studies, through large database analyses and systematic reviews, have evaluated
revision rates among patients with CRSwWNP with reported frequencies between 4% and
28%.14.18.19 Retrospective studies have identified factors associated with recurrence of
polyps and need for revision surgery, including comorbid asthma, aspirin-exacerbated
respiratory disease (AERD), and allergic fungal rhinosinusitis (AFRS).18 Loftus et al.18
also identified that patients who were noted to have undergone previous “polypectomy” as
compared to “endoscopic sinus surgery” were more likely to undergo a revision surgery in
the future, supporting the benefit of a complete sinus surgery addressing all surgical goals. A
cluster analysis of CRSwNP patients with histologic assessment of polyps identified subsets
of patients with increased risk for need for revision surgery. Patients with eosinophilic
polyps as well as young patients with non-eosinophilic polyps but with comorbid asthma
had increased risk of requiring revision surgery as compared to older, non-eosinophilic
polyp patients.20

Patients with recurrent or recalcitrant polyps may be good candidates for biologics.
CRSwNP patients requiring multiple revision surgeries should be carefully considered for
these medications.

AERD is an interesting phenotype of CRSWNP defined as a subgroup of patients with nasal
polyps, asthma, and a sensitivity to drugs that inhibit the cyclooxygenase enzyme, including
aspirin and all nonspecific nonsteroidal anti-inflammatory drugs (NSAIDs).21 The surgical
revision rate has been noted to be higher in AERD patients than other CRSWNP subgroups,
with 1 retrospective review reporting an average of 2.6 surgeries per lifetime for AERD
patients.22 Other work has identified that within 5 years of their initial surgery, over 35%

of AERD patients will require a second surgical intervention.23 Aspirin desensitization and
daily aspirin maintenance therapy has been shown to improve symptoms, endoscopy, and
quality of life, and revision FESS rates as low as 9% have been reported.23-26 Current expert
panel guidelines state that aspirin desensitization with daily aspirin maintenance therapy
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is indicated for recurrent polyps after surgery, severe asthma, and sinus symptoms despite
standard therapy, or a need for aspirin therapy due to cardiac disease or stroke.2” However
many patients are not offered this treatment option or opt out of aspirin desensitization.28
Likely there is a lack of accessibility and/or adoption of this treatment in some practices,2®
or patients and physicians decide against maintenance therapy due to risks of gastrointestinal
complications or challenges with convenience of this daily treatment. Additionally, most
studies regarding aspirin maintenance have had relatively short follow-up and some patients
do not respond to aspirin desensitization.2429

Given the high rates of revision sinus surgery and significant group of AERD patients
with poor compliance or who cannot tolerate, decline, or do not respond to aspirin therapy,
biologics could be considered in this population.

Cost of biologics

Currently, there is limited data regarding the cost utility of biologics for CRSWNP.30 For
initial treatment of CRSWNP, FESS appears to be more cost effective than biologics.39:31
Although not well studied, biologics were designed as a long-term treatment for asthma.32
Based on current data demonstrating relapse of polyps after discontinuation of biologic
therapy, long-term use will likely be needed for CRSWNP as well. The wholesale acquisition
cost of dupilumab is approximately $37,000/year, with similar costs for other available
biologics.10 Recently, the Emory group presented data regarding the cost of surgery for
CRSwWNP patients as compared to biologic treatment. Using a large insurance claims
repository called MarketScan, it was estimated that the mean cost of surgery over a 6-year-
time period was approximately $7000/per patient (panel discussion at the Annual ARS
Meeting, September 2019, New Orleans, LA). Although this analysis did not account for
indirect costs or medication usage, costs of surgery and topical steroid delivery appear to be
dramatically lower than the estimated cost of biologic therapy over the same time period.
More research on this front will be critical in the years to come.

Proposed treatment algorithm

As we work to study available and emerging biologics to determine the most appropriate
treatments for our patients, we need to make decisions regarding management with the
currently available data. At the present time, our treatment paradigm of medical therapy
includes the off-label use of high-volume saline irrigations, topical nasal steroid delivery,
and oral steroids and antibiotics as indicated.1? In the workup of CRSWNP, it is important
to evaluate for comorbidities and clinical features that suggest a specific CRSwWNP endotype
such as AERD or AFRS.33 Management of comorbid asthma is critical during the medical
treatment of CRS. Should medical therapy fail, FESS is beneficial and sufficient for over
70% of CRSWNP patients along with ongoing and sufficient topical steroid therapy.14

A history of aspirin sensitivity or diagnosis of AERD should elicit consideration for

aspirin sensitivity testing and desensitization, which is coordinated within weeks after sinus
surgery.3* Presence of elevated serum and sinus tissue eosinophils are risk factors for
recalcitrant disease and may signal a need for strong compliance with medical therapy.3°:36

Int Forum Allergy Rhinol. Author manuscript; available in PMC 2023 December 12.
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AFRS should be evaluated by allergy testing to fungi and histologic evaluation of surgical
specimen. Consideration of these factors may aid in avoidance of polyp recurrence.

In the event that this management algorithm fails, we believe that the following should

be offered to the patient: consideration of additional surgery, specifically if prior surgeries
did not address all surgical goals based on endoscopic and computed tomography (CT)
findings and/or if appropriate postoperative treatment was not started following the initial
surgery. Appropriate treatment may include leukotriene modifiers,3’ allergy immunotherapy
for documented sensitivities,38 saline irrigations, topical steroids in various forms,3° or
aspirin desensitization in interested patients. If patients were not compliant with medical
therapy following their initial surgery, oral steroids followed by topical steroids, which are
available via various delivery mechanisms,3940 should be considered prior to a revision
surgery. Additional surgical goals such as improved access to sinus cavities involving partial
middle turbinectomy or an endoscopic modified Lothrop procedure are options for recurrent
polyp patients and should be considered. Some authors argue that comorbid asthma and
aspirin intolerance are correlated with more aggressive disease and polyp recurrence and
that an endoscopic modified Lothrop procedure should be carefully considered in AERD
patients.*1 Regardless, we acknowledge that complete FESS, which typically involves
maximal openings of the frontal, maxillary and sphenoid sinuses with thorough removal

of all ethmoid partitions, and surgical goals, may evolve and are subject to interpretation.
Consequently, the extent of surgery will range among otolaryngologists.

After complete FESS and appropriate postoperative medical management, or in the event
that a patient is not interested in or is not stable for an initial or revision surgery,

we believe that biologics should be considered, likely with continuation of topical nasal
steroids.5 In addition, patients requiring repeated rounds of oral steroids despite intermittent
improvement may also be considered for revision surgery or biologics, similar to the
treatment of asthma. At this time, in patients without asthma, the only biologic approved
specifically for CRSWNP is dupilumab. However, once other biologics become approved for
CRSwNP, omalizumab may be considered for patients with IgE-mediated disease. Similar
to published recommendations for biologics in asthma patients, mepolizumab and possibly
other anti-1L-5 agents may be appropriate for those with elevated serum eosinophils or
sinus tissue notable for elevated eosinophils. Dupilumab may also be useful in patients with
eosinophilia and IgE-mediated disease. Further work on biomarkers of response will likely
yield better tests for differentiating between biologics for appropriate patient-centered care.
This work should focus on the various identified endotypes of CRSWNP that may differ in
their response to specific biologics. Additional investigation into the role of other comorbid
Type 2 mediated diseases such as asthma, eczema, and eosinophilic esophagitis may also
impact future recommendations for biologics use.

An evaluation to consider response to biologics is very important. In line with the asthma
literature, we support an evaluation at 4 months to consider an early stopping point if
treatment response is lacking, due to the high cost of these medications.”:8 This evaluation
should include assessment of improvement of sinusitis symptoms, endoscopic evaluation,
prescription utilization including oral steroids, and respiratory symptoms, if applicable. Of
note, an expert panel representing the European Forum for Research and Education in

Int Forum Allergy Rhinol. Author manuscript; available in PMC 2023 December 12.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Roland et al.

Page 7

Allergy and Airway Diseases has published recommendations for biologics use in CRSWNP
patients.#2 We agree with their recommendations for assessment of response at 16 weeks,
but have included slightly more stringent and deliberate indications for beginning biologic
treatment in CRSWNP patients (see Fig. 1).42

As always in our specialty, we believe that treatment should be tailored to the patient’s
comfort and wishes and that a shared decision making model is critical. Specifically for
aspirin maintenance therapy and biologic medications, both of which require a substantial
commitment, the expectations and side effect profiles must be adequately disclosed. This
proposed algorithm may be used as a guide for treatment of our patients as we continue to
learn more about biologics, their safety profiles, and biomarkers of response.

NIH discussion

Participants of the NIH workshop for the use of biologics in CRSWNP discussed several
important aspects of future research. First and foremost, we identified that consistency
among grading and evaluation of CRSWNP, a largely subjective disease, is important for
interpretation of results among multiple studies. Second, we are currently lacking reliable
clinical biomarkers for differentiating among CRSwWNP phenotypes and endotypes, which is
relevant given the availability of multiple treatment options.

Future directions for CRSWNP research should include determination of appropriate
initiation of biologics, cessation recommendations when there is a lack of response, and
biomarkers of treatment success. Additionally, the most effective biologic for each patient
should be determined for patient-centered care. Therefore, future studies should compare
patients with varying levels of medical treatment and surgery prior to the initiation of
biologics. Cessation rules should be determined based on cost effectiveness and evaluation
of response to treatment. Last, patient-centered care, although challenging, should be the
goal of our practice. Due to the heterogeneity of our population, research should also
evaluate biomarkers for determination of the appropriate biologic for each patient, and
biologics with similar mechanisms of action should be compared in head-to-head blinded
trials.

Conclusion

Currently, only dupilumab is FDA-approved for CRSWNP, but other biologics are under
investigation. Given lifetime costs, biologics should be reserved for patients who do not
respond to other therapies. Future clinical trials are needed to determine recommendations
for initiation of biologics, and to compare biologics both to current standard of care
treatment, and between biologic medication options. Although this is an ongoing area of
research and conversation, the above recommendations have emerged from recent NIH
workshop discussions as a possible guideline for the current incorporation of biologics in
CRSwWNP management.
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CRSWNP Treatment Recommendations

Medical management
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FIGURE 1.

CRSwWNP treatment recommendations. CRSWNP = chronic rhinosinusitis with nasal polyps.
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