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Dear Editor:

Choosing between revision endoscopic sinus surgery (ESS) versus
biologic therapy for recurrent chronic rhinosinusitis with nasal po-
lyposis (CRSWNP) is a complex, multifaceted decision that involves
not only clinical and financial factors but also patient preferences
02 Currently, there are no quantitative studies investigating
patient preferences for CRSWNP treatment options. Increased
awareness of patient-centered approaches to treatment warrant
further investigation.

We designed a discrete-choice experiment (DCE) to quantitatively
assess patient preferences in the setting of recurrent CRSWNP after
ESS 4. In a DCE, participants are offered a series of options which
are described using combinations of select attributes. Attribute
levels are varied experimentally. Preference weights are estimated
to quantify the relative importance of each treatment attribute.
Latent-class analysis (LCA) can be applied to evaluate heterogen-
eity of treatment preferences across participants.

Adult patients diagnosed with CRSWNP and evaluated at Duke
University Health System between July 2013 and February 2023
with at least one previous ESS at any institution were invited to
complete an online survey. The survey included a DCE comprised
of 12 choice questions from a pool of 72 experimentally designed
questions. In the DCE, participants were asked to suppose their
symptoms were as severe as they had been prior to their last sinus
surgery and their physician has given them a choice of revision
ESS, biologic therapy, or no additional treatment. All treatment
choices including benefits and risks were described in patient-
friendly language. Treatment descriptions were based on input
provided by patients, otolaryngologists, allergists, and methodo-
logists to minimize bias.
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Treatment options in each choice question were described

by three additional attributes with corresponding levels.
These included the number of oral steroid courses in the next
year (none, one, two), symptom severity after treatment (no
symptoms, mild, moderate), and the probability of disease
recurrence within two years (10%, 30%, 40%). Attribute levels
were selected based on input from clinician investigators and
outcomes reported in published literature, and were of suffi-
cient range to encourage consideration of tradeoffs across the
treatment options as observed during qualitative interviews
with individuals with CRSWNP &7, An example DCE question is
shown in supplemental materials.

151 patients completed the survey. LCA revealed three distinct
preference classes. All three classes preferred treatment over no
treatment. Class 1 (57.0%) had no discernable preference regar-
ding treatment type. Rather, symptom severity after treatment
was the most important factor influencing choices, and chance
of recurrence was the second most important. The number of
oral steroid courses was relatively less important. The two other
classes strongly preferred a particular treatment type over the
other attributes: Class 2 (24.3%) preferred biologic therapy

and Class 3 (18.6%) preferred revision ESS (Figure 1). Nearly all
patients had a membership probability of >90% for one class
and <10% for the other two, demonstrating the strength of se-
paration of the preference classes. Age, education, and previous
experience with biologic therapy were independently associa-
ted with class membership. Patients with higher membership
probabilities to Class 2 were older and more likely to have a
previous prescription for a biologic therapy (p=0.038). Patients
with higher membership probabilities to Class 2 and Class 3
were also less likely to have a four-year college degree or higher
than those in with higher membership probabilities to Class 1
(83.2%) (p=0.036, p=0.007, respectively).
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—o—Class 1: Prioritized efficacy (57.04%)
—m— Class 2: Preferred biologic therapy (24.31%)
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Figure 1. Relative Preference Weights by Class. This figure depicts preference weights for each of the four treatment attributes across three classes. The
classes were distinct in their preferences for the first attribute (type of treatment). Class 1 did not prefer either treatment type, but rather prioritized
treatment efficacy in terms of reduced symptom severity and lower chance of recurrence at two years. Class 2 preferred injections, and Class 3 pre-

ferred ESS. Error bars show the 95% confidence interval around the mean value. ESS = endoscopic sinus surgery.

In conclusion, this quantitative analysis of patient preferences the study by providing valuable input during pretest interviews.

for recurrent CRSWNP reveals that while efficacy was the most Editorial support (in the form of editorial checks, formatting and
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of patients preferred either surgery or biologic therapy, regar-
dless of efficacy. Age, education, and previous experience with
biologic therapy were associated with preference patterns. Our
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SUPPLEMENTARY MATERIAL

Materials and methods

Study sample

Subjects were identified from review of medical records with
International Classification of Diseases (ICD)-9 and ICD-10 codes
for nasal polyposis. Patients with cystic fibrosis, eosinophilic
granulomatosis with polyanagiitis, ciliary dyskinesia, or isolated
antrochoanal polyps were excluded. The study protocol was
approved by the Duke University Institutional Review Board for
Clinical Investigations (Pro00111902). All participants provided
informed consent online, prior to survey administration.

Treatment descriptions

Biologic therapy was described as a monthly subcutaneous in-
jection once every four weeks at a doctor’s office or at home by
the patient or a caregiver. Possible side effects were described as
serious allergic reactions, sore throat, joint pain, and injection-
site reaction. Although all patients had previous experience
with endoscopic sinus surgery (ESS), a typical outpatient ESS
description and associated risks also were provided. Common
short-term ESS side effects were described as mild bleeding,
facial discomfort, and pain. Patients were reminded that with
ESS there is a chance of serious complications including severe
bleeding, permanent loss of smell and/or taste, numbness of
the face, mouth, or nose, blindness, brain injury, infection, and
pain that does not go away. Patients also could choose no ad-
ditional treatment that was defined as currently having severe
symptoms and requiring three courses of oral steroids in the
next year. An example DCE question is shown in Figure S1. Be-
fore answering the discrete-choice-experiment (DCE) questions,
patients received training on the attributes and choice-task
layout, followed by comprehension questions to reinforce the
material.

Survey design

Ten patients underwent a one-hour pre-testing interview to eva-
luate each patient’s understanding of the survey content, accep-
tance of the decision context presented, and their approach to
choosing among treatment options in the DCE. Improvements
were made to the survey instrument based on patient feedback
and interviewer observations. The experimental design for the
DCE included 72 choice questions generated in SAS Version 9.4
(SAS Institute Inc., Cary, NC, USA). The final survey was program-
med and administered using Lighthouse Studio version 9.14
(Sawtooth Software Inc., Provo, UT, USA). Descriptive statistics of
self-reported and clinical patient characteristics were summa-
rized using STATA 17 (StataCorp LLC, College Station, TX, USA).
Treatment-choice data from the DCE were examined using
latent-class analysis (LCA) in Latent GOLD- software (Statistical
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Innovations Inc., Belmont, MA, USA).

Statistical analysis

The optimal number of latent classes was determined using
Akaike and Bayesian information criteria, relative size of the
membership probability for each class, and qualitative preferen-
ce information gained with each additional class. The analysis
included an evaluation of models with two to five classes. Pre-
ference weights for attribute levels were estimated using a logit
model. Multinomial logistic regression was used to test whether
pre-selected patient characteristics were associated with class
membership. These included previous experience with biologic
therapy, comorbidities (aspirin-exacerbated respiratory disease
[AERD], allergic fungal sinusitis [AFS], allergic rhinitis, asthma),
oral steroid prescriptions in the past year, post-surgery com-
plications, age, gender, education (four-year college degree or
more), and time since diagnosis (six or more years).

Results

Recruitment

Clinicians screened 1,676 medical records and identified 896
eligible patients who received invitations to the online survey
from June 15, 2022 to February 3, 2023 through a secure patient
communication portal. Patients were offered 45 USD for parti-
cipating. In total, 151 patients completed the survey. Summary
statistics for the cohort are provided in Table S1.

Discussion

This is the first DCE to evaluate patients’ treatment preferences
in chronic rhinosinusitis (CRS). The use of LCA offers a novel way
to classify patients into distinct preference groups using their
choice patterns. This approach revealed three groups of patients
(i.e., "esotypes”; eso meaning within or inward) with distinct
treatment preferences. Improvements in symptom severity and
reductions in the chance of recurrence at two years were the
most important treatment attributes for most patients (57%)
while others prioritized treatment type: biologic therapy (24%)
or revision ESS (18%).

Age, education, and use of biologics were significant predic-
tors of preference for a specific treatment type over treatment
outcomes. Older patients may have more comorbidities leading
to higher surgical risk; thus, contributing to a preference for
biologic therapy. Additionally, while there is some evidence of
sustained benefit after discontinuation of biologic therapy 2,
younger patients may be reluctant to commit to a treatment of
indefinite duration. Patients with less education tended to be
classified among the groups prioritizing treatment type. These
individuals may have more difficulty evaluating treatment



benefits and risks and might gain from multimodality education
to ensure their treatment choices are well informed. Our results
demonstrate that esotype membership was not predicted by
symptom severity, comorbidities, gender, time since diagnosis,
previous surgeries, or previous surgical complications.

Some limitations are noteworthy. First, the study results are
based on patients’ choices to hypothetical scenarios and ac-
curate recall of symptoms; actual choices may differ, especially

Treatment preferences for nasal polyps

based on financial factors, which can be significant %, Second,
the recurrence attribute represents a probability at a specific
point in time. In reality, the probability of recurrence generally
increases over time. Finally, there are three biologics approved
for chronic rhinosinusitis with nasal polyposis (CRSWNP) in

the United States, each with its own unique efficacy, dosing
frequency and adverse effect profiles ©.
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Which treatment option would you choose?
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Figure S1. Example DCE question. DCE = discrete-choice experiment.
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Table S1. Patient Characteristics (N=151).

Characteristics ] % Characteristics ] %
Age (years), Mean (SD) 54.7 1 to 2 years ago 22 14.6
(14.3) 3 to 5 years ago 55 36.4
Gender, Female 76 50.3 Gltoll0)earsiage 33 21.9
Ethnicity, Not Hispanic 140 92.7 More than 10 years ago 18 1.9

Race (multiple response options allowed) Lund-Mackay CT score (n=123), Mean (SD)  13.0 (6.1)

American Indian or Alaskan Native 1 0.7 Culture data (n=86)
izl > 33 Metbhicillin-sensitive Staphylococcus aureus 20 233
ElcRilcanitins et 2 146 Metbhicillin-resistant Staphylococcus aureus 2 23
NS 17 775 Pseudomonas 12 14.0
el 6 40 Coagulase-negative Staphylococci 32 37.2
Prefer not to answer 3 2.0 Other 52 60.5
Highest level of education completed Noneknolorowan) 18 209
AlEln e en]ar Gel i Et 24 159 Indication for biologic medicine (n=46)
Technical school or associate’s degree 15 9.9 Nasal polyps 32 696
4-year college degree or more 112 74.2 Asthma 13 283
Time since first diagnosed with nasal polyps Other 1 22
ZYEIBEEDEN S 13 86 Biologic prescribed (n=46)
3 to 5 years ago 31 20.5 Buslume 22 913
6 or more years ago 107 70.9 Mepolizumab 7 152
Sino-Nasal Outcome Test (SNOT-22) ' score Omalizumab s 17.4
Over the past two weeks (n=143), Mean (SD) (z?) Benralizumab 3 6.5
512 Months since biologic first prescribed 28.2
Right before prior surgery (n=142), Mean (SD) 216) (n=46), Mean (SD) (35.6)
Number of past surgeries for nasal polyps CeiogbidiEes
1 67 444 AERD 37 245
5 39 258 AFS 24 15.9
3 or more M 272 Allergic rhinitis 114 75.5
Missing 4 27 Asthma 98 64.9
Time since last sinus surgery for nasal polyps Number of oral steroid prescriptions inthe 0.92 (1.2)
last year, Mean (SD)
Less than a year ago 23 15.2

AERD = aspirin-exacerbated respiratory disease; AFS = allergic fungal sinusitis; CT = computed tomography; SD = standard deviation.
' Hopkins C, Gillett S, Slack R, Lund VJ, Browne JP. Psychometric validity of the 22-item Sinonasal Outcome Test. Clin Otolaryngol. 2009;34(5):447-454.
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