
www.jmcp.org Vol. 25, No. 8 August 2019 JMCP Journal of Managed Care & Specialty Pharmacy 941

Budget Impact of a Steroid-Eluting Sinus Implant Versus Sinus 
Surgery for Adult Chronic Sinusitis Patients with Nasal Polyps

Frank R. Ernst, PharmD, MS; Ryan J. Imhoff, MS; Adam DeConde, MD; and R. Peter Manes, MD

ABSTRACT

BACKGROUND: A corticosteroid-eluting sinus implant was recently 
approved by the FDA as a drug to treat adult patients with nasal polyps who 
have undergone previous endoscopic sinus surgery (ESS) of the ethmoid 
sinuses. ESS is performed in an operating room under general anesthesia, 
whereby diseased tissue and bone are removed to provide improved drain-
age. ESS typically involves dissection of 1 or more of the 4 paired sinus 
cavities (maxillary, ethmoid, sphenoid, or frontal). The implant, containing 
1,350 mcg of mometasone furoate, is inserted by a physician in an office 
setting and offers controlled localized release of corticosteroid to the 
polypoid sinus tissue. The implant has demonstrated significant improve-
ments in clinical testing; however, little research has been conducted on its 
economic impact.

OBJECTIVE: To evaluate and quantify the budget impact to a commercial 
payer of using this implant instead of ESS in patients with nasal polyps 
after a previous ESS. Since essentially all patients with recurrent nasal 
polyps after ESS are patients with chronic sinusitis (CS) diagnosis, this 
study also identified patients with CS with nasal polyposis (CSwNP) for 
consistency with the patient population studied in clinical trials evaluating 
the implant.

METHODS: A budget impact analysis was conducted from a U.S. commercial 
payer perspective over a 1-year time horizon with patients who received 
the implant or revision ESS. Primary outcomes of interest were annual total 
and per-member per-month (PMPM) direct health care costs. Costs were 
estimated using a decision analysis model, assuming 50% implant utilization 
as an alternative to revision ESS in eligible patients, with other levels (25%, 
75%) also considered. The model utilized the results of a recently published 
analysis of 86,052 patients in the Blue Health Intelligence database, results 
from published clinical trials evaluating the implant, a literature review, and 
published Medicare national payment amounts. 

RESULTS: A commercial health plan with 1 million members could antici-
pate 1,000 CSwNP patients as candidates for receiving the implant or 
revision ESS. Estimated direct treatment costs for refractory CSwNP using 
only revision ESS are $11.03 million ($0.92 PMPM). If the implant replaced 
surgery in 50% of cases and if 63% those patients received a second treat-
ment with the implant during the year, the estimated total cost savings 
would be $2.56 million ($0.21 PMPM). Cost savings associated with using 
the implant changed to $0.11 PMPM and $0.32 PMPM with implant adop-
tion of 25% and 75%, respectively.

CONCLUSIONS: In a large commercially insured U.S. population, annual 
revision ESS costs are substantial. Using the implant instead of revision 
ESS could result in considerable cost savings for payers at various levels of 
adoption.
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RESEARCH

Chronic sinusitis (CS) is a common disease in the United 
States. Prevalence estimates vary widely, from 2%-16%, 
because of differences in CS diagnostic criteria.1-5 Of 

these patients, an estimated 19%-55% have CS with nasal 
polyposis (CSwNP), a condition associated with higher costs 
and utilization of office visits, medications, and procedures 
compared with CS patients without nasal polyposis.6-12 This 
is partly attributable to increased symptom severity and lower 
quality of life among CSwNP patients and an increased likeli-
hood of recurrence and progression of the intrinsic inflamma-
tory process of CSwNP.13-15

Current guidelines recommend a variety of medications as 
first-line therapies for CSwNP patients, including intranasal, 
topical, and oral (systemic) corticosteroids, antihistamines, 
and nasal saline irrigations.16,17 In cases where symptoms are 

•	Among patients with chronic sinusitis with nasal polyposis 
(CSwNP), nasal polyposis may recur within a year after endo-
scopic sinus surgery (ESS) in up to 38% of cases, leading to higher 
surgical costs among CSwNP patients compared with chronic 
sinusitis patients without nasal polyposis.

•	In December 2017, the FDA approved a corticosteroid-eluting 
(mometasone furoate) sinus implant indicated for the treatment 
of nasal polyps in patients aged ≥ 18 years who had ESS.

•	The implant has been found to improve patient-reported symp-
tom measures, decrease ethmoid sinus obstruction and bilateral 
polyp grade, and ultimately reduce the proportion of patients 
indicated for revision surgery.

What is already known about this subject

•	For a U.S. health plan of 1 million members, the robust model 
estimated that 1,000 patients would meet the criteria to receive 
either a revision ESS or implant. 

•	Comparing the current environment, where the implant is 
unavailable, to a new environment, where 50% of eligible patients 
would receive it, direct expected annual health care cost savings 
for the plan were estimated to be more than $2.5 million, corre-
sponding to a decrease of $0.21 per member per month (PMPM).

•	In hypothetical low (25%) and high (75%) uptake scenarios, the 
estimated savings were more than $1.2 million ($0.11 PMPM) and 
$3.8 million ($0.32 PMPM), respectively.

What this study adds
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6 months after ESS is 35%, increasing to 38% at 12 months.19 
This disproportionately higher risk is reflected in increased 
surgical costs among CSwNP patients compared with CS 
patients without nasal polyposis.20

Recently, the U.S. Food and Drug Administration (FDA) 
approved a new drug, the SINUVA Sinus Implant (Intersect 
ENT, Menlo Park, CA), a corticosteroid-eluting (1,350 mcg 
of mometasone furoate) implant indicated for the treat-
ment of nasal polyps in patients aged ≥ 18 years who had 
ESS.21 The implant was designed for insertion in an office 
setting by physicians trained in otolaryngology and can be 
removed by day 90 or earlier, at the physician’s discretion 

refractory to medical therapy, endoscopic sinus surgery (ESS) 
is recommended.16 

Adding to the potential concerns over the economics of 
health care resource utilization for patients with CS, patients 
may experience recurrence of CS symptoms that can require 
a revision ESS procedure. Indications for revision ESS include 
incomplete previous surgery, complications of previous sur-
gery, recurrent or persistent sinus disease, and histological 
evidence of neoplasia. These criteria are not absolute, and the 
decision to reoperate is most often based on clinician judg-
ment, clinician experience, and patient preference.18 Among 
patients with CSwNP, the nasal polyposis recurrence rate at 

FIGURE 1 Model Structure
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using standard surgical instruments. Constructed of bio- 
absorbable polymers, the implant works by expanding within 
the ethmoid sinus cavity to deliver the corticosteroid directly 
into the polyposis for up to 90 days. 

The implant is the first of this new drug category offering 
localized, controlled drug delivery directly to the polypoid 
sinus tissue and has been studied in 4 clinical trials with follow-
up ranging from 3-6 months.22-26 The pivotal trial, RESOLVE II, 
was a 300-patient randomized, blinded, controlled clinical 
study, and the 3 other trials (a feasibility study; a pharmacoki-
netic study; and a 100-patient randomized, blinded, controlled 
study called RESOLVE) provided supportive safety and efficacy 
data. All patients enrolled in the randomized trials were con-
sidered by their clinicians to be candidates for revision sinus 
surgery. In RESOLVE II, the implant was found to improve 
patient-reported symptom measures, decrease ethmoid sinus 
obstruction and bilateral polyp grade, and ultimately reduce 
the proportion of patients indicated for revision surgery.26 

The objective of this economic analysis was to estimate the 
budgetary effects of using the implant instead of a revision ESS 
procedure in CSwNP patients who have undergone a previous 
ESS and are candidates for revision surgery due to recurrent 
polyposis, despite attempts with medical management. Given 
the availability of the implant in the United States, the model 
adopted the perspective of a commercial third-party U.S. payer.

■■  Methods
A budget impact analysis was performed to estimate the poten-
tial cost savings of adopting the implant. The expected budget 
impact was estimated over a 1-year time horizon. To estimate 
the expected costs for each treatment strategy, a decision tree 
analytic model was developed. The decision tree method was 
chosen due to the short time horizon, the cohort-level analysis, 
and the straightforward nature of the outcomes.27 The model was 
developed based on previously collected or published data, and 
as such, it was exempt from institutional review board review. 

The analysis follows the International Society for 
Pharmacoeconomics and Outcomes Research Principles of 
Good Practice Guidelines.27,28 All modeling was performed 
in Microsoft Excel (Microsoft Corporation, Redmond, WA) 
and validated in TreeAge Pro 2017 (TreeAge Software, 
Williamstown, MA).

Model Structure
This model simulates the clinical management of patients 
aged ≥ 18 years with nasal polyps who experience a recur-
rence of symptoms following an ESS procedure. All patients 
are assumed to receive either the implant or revision ESS pro-
cedure (Figure 1). This analysis evaluates 2 scenarios: (1) the 
current environment where the implant is not available and 
thus all patients receive a revision ESS procedure, and (2) a new 
environment where the implant is available as an alternative to 

revision ESS. Since the implant uptake is not yet known, the 
base-case model assumed a 50% substitution of revision ESS 
with the implant (new environment). This assumption was 
explored in a scenario analysis examining results with 25% 
and 75% uptake. The primary outcome of the model is the 
estimated budget impact in terms of change in total and per-
member per-month (PMPM) treatment costs across the entire 
health plan. 

Multiple data sources were used to inform input model 
values. The primary source for ESS costs and revision ESS 
rates was a recently published analysis that utilized the Blue 
Health Intelligence (BHI) commercial payer database to evalu-
ate 86,052 patients with an ESS procedure (based on ethmoid-
ectomy Current Procedural Terminology [CPT] codes) for CS 
in 2012-2015.20 In addition to the annual costs described by 
Hunter et al. (2018), additional unpublished costs were derived 
from the BHI database for the index ESS visit and the 1- to 
90-day post-index period. Since the implant was approved by 
the FDA in December 2017 and the BHI database did not there-
fore include product-specific information on the implant, all 
model parameters that were not available from the BHI analysis 
were obtained from a best evidence literature review of English 
language articles and government-sponsored reports indexed 
in PubMed, along with published Medicare national payment 
amounts (NPAs) for relevant CPT codes. 

In assessing the published evidence for the implant, 2 data  
points were of relevance to the model: the rate of recurrent 
sinusitis and the proportion of patients still indicated for 
revision ESS at study completion. Conservatively, we used 
results from the RESOLVE randomized trial that evaluated 100 
patients who received either implants or a sham procedure. The 
reasons were 2-fold: the rate of recurrent sinusitis was highest 
in this study, and patients were followed through 6 months, 
meaning that the proportion of patients still indicated for revi-
sion ESS was higher compared with other studies.24,25

Population
A health plan of 1 million hypothetical adult members was 
modeled. Since essentially all patients with recurrent nasal pol-
yps after ESS have a CS diagnosis, our study identified patients 
with CSwNP for consistency with the patient population stud-
ied in clinical trials evaluating the implant. Thus, determin-
ing the proportion of members who would likely have nasal 
polyps required combining CS prevalence information with 
nasal polyposis as a subset of CS. CS prevalence was informed 
using data extracted from the literature, with a pooled estimate 
(2.94%) derived from a sample-weighted average of several 
studies (Table 1).1,2,4,5 The proportion of CS patients with nasal 
polyps (41%) was populated from the BHI database study 
results.20 In order to estimate the proportion of patients eligible 
to receive the implant or a revision ESS, which was defined as 
CSwNP patients who were refractory to medical treatment and 
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previous ESS and who elected to undergo a revision ESS, the 
revision rate among CSwNP patients was calculated from the 
BHI analysis (8.3%).

Clinical Data
For the revision ESS group, health care utilization, including 
routine preprocedural and follow-up care, along with any com-
plications or adverse events (AEs) that required medical inter-
vention (e.g., office visit, medication, and procedure; Table 1)  
during the 3-month postprocedural period, was evaluated. In 
addition, revision ESS rates within 6 months of the initial pro-
cedure were utilized. 

For the implant group, it was assumed, based on clinical 
expertise, that no preprocedural work-up would be required 
due to the minimally invasive nature of the procedure and 
the safety of the drug implant. It was also assumed, based on 
expertise of the practicing clinician researchers, that patients 
would be seen by their physicians for 2 follow-up office visits 
and would receive a nasal endoscopy procedure during each 
encounter. Consistent with the RESOLVE and RESOLVE II 

clinical trials and the bilateral nature of sinonasal polyposis, it 
was assumed that all patients receive 2 implants per encounter 
(1 per ethmoid sinus cavity; Table 1). In multiple clinical trials, 
complications and AEs directly attributed to the implant were 
infrequent and typically did not require medical intervention 
(e.g., nasal discomfort and nasal odor). Therefore, these AEs 
were not included in the model, since cost of care could not rea-
sonably be assigned to them. The most frequently reported AE 
overall, and not necessarily directly attributed to the implant, 
was recurrent sinusitis (acute or chronic). Conservatively, the 
highest reported rate, which was observed in the RESOLVE 
study, was used as the model input for this parameter. In that 
study, sinusitis occurred in 32% of treated patients compared 
with 45% of controls within 90 days.24 Other AEs were rela-
tively infrequent and balanced between treatment and control 
groups. Therefore, acute sinusitis was considered in this model, 
and it was assumed to require a physician office visit and an 
appropriate course of antibiotics. A sample-weighted pooled 
average of 2 clinical trials (the RESOLVE trial and a study by 
Lavigne et al., 2014) reporting the proportion of patients still 

Parameter Base Case Low (-25%) High (+25%) Reference

Population inputs
CS prevalence, % 2.9 2.2 3.7 Bhattacharyya 2011,1 Bhattacharyya 2012,2 Pleis 2009,4 Shashy 20045

Proportion of CS with NP, % 41.0 30.8 51.3 Hunter 201820

CSwNP ESS revision rate, % 8.3 6.2 10.4 Hunter 201820

Drug implant inputs
Implant product cost, $ 2,550 1,913 3,188 Price reported to Red Book by manufacturer
Implant procedure cost $ 394 296 493 CMS 201729 (CPT 31237)
3-month follow-up cost, $ 644 483 805 2 office visits with endoscopy at each

Office visit (each), $ 110 – – CMS 201729 (average of CPT 99213-99215)
Endoscopy (each), $ 212 – – CMS 201729 (CPT 31231)

3-month acute sinusitis rate, % 32.0 24.0 40.0 Han 201424

Sinusitis treatment cost, $ 134 101 168 Office visit and oral antibiotic
Office visit, $ 110 – – CMS 201729 (average of CPT 99213-99215)
Amoxicillin 875 mg, 14-day course, $ 24 – – Pleis 20094

6-month retreatment ratea, % 62.9 47.2 78.6 Lavigne 2014,22 Forwith 201625

Revision ESS inputs
Presurgical cost, $ 419 314 524 Office visit with labs, nasal CT, and ECG
Office visit, $ 110 – – CMS 201729 (average of CPT 99213-99215)

CBC lab 26 – – Labcorp 201332

BMP lab 31 – – Labcorp 201332

Nasal CT scan 236 – – CMS 201729 (CPT 70480)
ECG 17 – – CMS 201729 (CPT 93000)

Procedure cost, $ 9,398 7,048 11,747 Hunter 201820

3-month follow-up cost, $ 1,038 779 1,298 Hunter 201820

6-month retreatment rate, % 1.6 1.2 2.0 Hunter 201820

Note: Where multiple values were found in the literature for a given parameter, a sample-weighted average was calculated.
aAccording to the December 2017 prescribing information for the implant, retreatment had not yet been studied. An assumed retreatment rate was included solely for the 
purposes of economic modeling.
BMP = blood metabolic panel; CBC = complete blood count; CPT = Current Procedural Terminology; CS = chronic sinusitis; CSwNP = chronic sinusitis with nasal polyposis; 
CT = computed tomography; ECG = electrocardiogram; ESS = endoscopic sinus surgery; NP = nasal polyps.

TABLE 1 Parameter Values
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eligible for revision 6 months after receiving an implant was 
used to estimate the 6-month retreatment rate (62.9%).22,25 This 
is likely an overestimation, since this assumes that all patients 
indicated for a second procedure elect to receive one. 

For the revision ESS group, it was assumed that the pre-
procedural work-up would include a physician office visit 
with orders for the following laboratory tests: complete blood 
count, basic metabolic panel, nasal computed tomography (CT) 
scan, and electrocardiogram (ECG; Table 1). Aggregate disease-
related 3-month postprocedural costs were available from the 
analysis of BHI claims data for this group, so it was not neces-
sary to consider individual AEs and components of follow-up 
care (such as acute sinusitis and nasal debridement), as was 
done for the implant group.20 The 6-month revision ESS rate 
estimate from the BHI analysis was used. 

Cost Data
The costs for both groups fell into 3 categories: preprocedural 
costs, procedural costs, and follow-up costs. Table 1 shows 
all of the parameter values. For the implant, it was assumed, 
based on an understanding of clinical practices, that no prepro-
cedural work-up was required; thus, no costs in this category 
would be incurred. Estimated procedural costs included the 
cost of the product as reported to RED BOOK by the manu-
facturer and the cost of the implantation procedure (CPT code 
31237), which was obtained from the NPA.29 During follow-up, 
office visit costs (averaged from CPT codes 99213-99215) and 
nasal endoscopy costs (CPT code 31231) were also obtained 
from the NPA. Since all procedures in this model were assumed 
to be bilateral, 150% of the reported NPA was used where 
appropriate, per current billing standards.30 The antibiotic 
cost for treating acute sinusitis was estimated as the average 
wholesale price of a 14-day course of amoxicillin (875 mg) as 
reported by LexiComp Online.31

For revision ESS, preprocedural blood work costs were esti-
mated from the LabCorp Fee Schedule, while CT scan (CPT 
code 70480) and ECG (CPT code 93000) costs were obtained 
from NPAs.32 The revision ESS procedure visit cost was esti-
mated to be the average disease-related medical and prescrip-
tion costs for an ESS visit in the BHI database analysis.20 

Follow-up costs after revision were also estimated from the BHI 
analysis and were defined as the average total disease-related 
medical and prescription drug costs incurred within 90 days 
after the ESS procedure.

While repeat administration of the implant had not been 
studied as of the time of its approval by the FDA in 2017, an 
assumed retreatment rate was included in our analysis for the 
purposes of economic modeling. For patients receiving either 
an implant or a revision ESS, it was assumed that any further 
retreatments would be of the same type. In other words, if a 
patient received a revision ESS procedure and experienced 
another recurrence, they would undergo a second revision 

ESS procedure rather than switch to an implant and vice 
versa. Additionally, further re-treatment costs were assumed 
to include the same preprocedural, procedural, and follow-up 
costs associated with the first revision procedure.

Sensitivity Analysis
One-Way Sensitivity Analysis. A one-way deterministic 
sensitivity analysis was conducted by varying each model 
parameter individually and observing the effect on the results 
in order to assess the impact of the individual model param-
eters and the robustness of the findings.33 Since the standard 
error values for population means from the BHI analysis were 
relatively small, all parameters were changed by ± 25% in the 
sensitivity analysis to allow for a more rigorous and conserva-
tive test of the results.20

Probabilistic Sensitivity Analysis. A 100,000-trial Monte 
Carlo probabilistic sensitivity analysis was performed to further 
evaluate the robustness of the results by testing second-order 
uncertainty.33 This sensitivity analysis was used to estimate the 
proportion of simulated trials for which the implant resulted 
in cost savings. For all variables, triangular distributions were 
assumed, with the default values used as the most likely values 
and default values ± 25% used as the minimum and maximum 
values. As described for the one-way sensitivity analysis, this 
was chosen as a rigorous test of the uncertainty in the model. 
Triangular distributions were deemed appropriate because we 
were confident in the point estimates representing the most 
likely value and ± 25% representing conservative minimum 
and maximum values.

Scenario Analysis
In the base-case model, an uptake of 50% utilization of the 
implant instead of revision ESS was estimated and compared 
against the current environment without the implant as a 
treatment option. Since the actual uptake of the implant is 
unknown, a scenario analysis was conducted to determine the 
effect of changing this assumption. Two scenarios were consid-
ered: a low implant uptake of 25% and a high implant uptake of 
75%. Changes in total and PMPM health care cost savings were 
determined under each scenario.

■■  Results
Base Case
In the base-case scenario, the average expected annual cost 
of treating a patient with revision ESS was $11,029. By com-
parison, the expected annual cost of treating a patient with the 
implant was $5,916, representing savings of $5,113 per patient 
treated with the implant instead of revision ESS. For a U.S. 
commercial third-party payer with a health plan of 1 million 
members, the model estimated that 1,000 patients would meet 
the criteria to receive either a revision ESS or the implant. In 
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Moreover, in 46.6% of trials, estimated cost savings associated 
with the use of the implant were greater than the base-case 
result, ranging from $480,773 to $6,654,284. These results 
indicate that the model was highly robust to variations in base-
case parameter values.

Scenario Analysis
In the low uptake scenario, where 25% of patients would 
receive an implant instead of revision ESS, the estimated bud-
get impact of implant use was savings of $1,278,336 ($0.11 
PMPM; Figure 4). Conversely, in the high uptake scenario, 
where 75% of patients receive an implant instead of revision 
ESS, estimated savings were $3,835,007 ($0.32 PMPM).

■■  Discussion
In an atmosphere where the United States is facing increasing 
health care costs, it is becoming more important to demon-
strate both the clinical benefit and economic value of new and 
innovative medical technologies. Findings from clinical trials 
assessing the efficacy of a new drug implant for the sinuses 
have been very encouraging, with reductions in ethmoid sinus 
obstruction, nasal polyp grade, patient-reported symptom 
scores, and candidacy for a subsequent revision ESS.22,24,25 

the current environment where the implant is unavailable, 
total expected annual health care costs were estimated at 
$11,029,015 ($0.92 PMPM; Figure 2). In a new environment 
where the implant would be used for 50% of patients, expected 
annual health care costs were estimated to be $8,472,344 
($0.71 PMPM). Thus, the expected budget impact of the 
implant was estimated to be savings of $2,556,671 ($0.21 
PMPM) each year. Despite an assumed 63% rate of retreatment 
at 6 months, lower estimated procedural costs appear to drive 
substantial cost savings for the payer.

Sensitivity Analysis
One-Way Sensitivity Analysis. The one-way sensitivity analy-
sis showed the results of the model to be robust to changes in 
parameter values within ± 25% of the base-case value, with 
cost savings related to the use of the implant retained in all 
instances (Figure 3). The model was most sensitive to the revi-
sion ESS procedure costs, the number of eligible patients in 
the plan (a change in any of the default population prevalence 
rate variables), and the implant product cost (if that cost were 
hypothetically allowed to vary).

Probabilistic Sensitivity Analysis. In the probabilistic sensi-
tivity analysis, the use of the implant was estimated to result 
in cost savings in 100% of the Monte Carlo simulation trials. 

FIGURE 2 Impact of Corticosteroid Implant on Plan-Level Health Care Costs for CSwNP Patients
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if the treatment (revision ESS or implant) failed. Rather, the 
model assumes that they would undergo a repeat of their ini-
tial procedure. If patients who experienced disease recurrence 
after an implant elected to undergo ESS rather than a second 
implant, cost savings could be less, since ESS is costlier than 
the implant procedure. Conversely, if patients who experience 
disease recurrence after a revision ESS procedure elected to 
receive the implant rather than a second revision ESS, cost 
savings could be even greater, since surgery always costs more 
than the implant, according to this model. The latter scenario 
might be more common given the less-invasive nature of the 
office-based procedure compared with ESS.

Strengths
A strength of this study is its reliance on estimates from a large 
real-world analysis for prevalence rates and summary cost data 
on revision ESS.20 Thus, it captures real-world utilization, AEs, 
and complications that particularly affect a commercial payer’s 
budget. Clinical outcomes data for the implant were derived 

This model found that in a hypothetical, commercial third-
party health plan with 1 million members, 1,000 patients 
could have recurrent CSwNP following ESS. Our study find-
ings suggest that if the current environment, where no patients 
are receiving the implant, changed to 50% of patients receiv-
ing implants instead of revision ESS, estimated cost savings 
of $2,556,671 ($0.21 PMPM) would result. These cost savings 
would largely be driven by substantially lower procedure-
related costs associated with the implant. The total estimated 
annual costs per patient receiving revision ESS were $11,029, 
whereas implant-related total costs were nearly half that 
amount at $5,916. Even if a patient would receive implants 
twice in 1 year, the total estimated costs of $7,263 still resulted 
in large savings per patient. 

Since the implant was not launched in the United States 
until early 2018, assumptions were based on information 
presented in clinical trials and on expert opinion of physi-
cians practicing in the field of rhinology. One assumption is 
that the patient would not switch to an alternative treatment 

FIGURE 3 One-Way Sensitivity Analysis Results: Tornado Diagram
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number of eligible patients. 
CS = chronic sinusitis; CSwNP = chronic sinusitis with nasal polyposis; R-ESS = revision endoscopic sinus surgery.
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from studies published in peer-reviewed literature, providing 
reliable estimates. Pairing these estimates with publicly avail-
able cost data and current physician- and surgeon-level coding 
and billing practices helped best ensure accurate estimates of 
treatment costs. 

To ensure that the results were robust to these assumptions 
and the default values used to populate the parameters, exten-
sive sensitivity and scenario analyses were also conducted. 
To be conservative and more aggressively test the results of 
the study, low and high values were calculated from ± 25% 
of the base-case value, rather than using ± standard error, 
which would have evaluated a much smaller range of values. 
Moreover, since implant market adoption data are not yet 
available for use, the treatment mix of implant versus revision 
ESS required estimation. Although a 50% rate of adoption was 
modeled in the base-case model, the scenario analysis revealed 
that the estimated cost savings would decrease to $1,278,336 
($0.11 PMPM) if uptake were 25% or conversely increase to 
$3,835,007 ($0.32 PMPM) if uptake were 75%. 

Limitations
This study has some limitations that need to be considered. The 
model structure and data used for this analysis were designed 
as a simulation of real-world CSwNP care in the United States 
from the perspective of a commercial third-party payer. 
Consequently, our findings may have limited generalizability 

outside of these situations. However, the model structure may 
be adapted to other payer systems either inside or outside of 
the United States to assess the budget impact of the implant 
as an alternative to revision ESS. Additionally, this model only 
considered direct costs and did not account for indirect costs 
such as lost productivity time or effect on quality of life.

In the BHI database analysis, the cost of the surgery for 
patients who underwent a second surgery in the same time 
period was significantly higher, suggesting that the cost of 
revision surgery is higher than the cost of primary surgery. 
The implant is expected to primarily be used in patients with 
refractory disease as, in the RESOLVE II trial, 60% of patients 
had undergone 2 or more previous ESS procedures. Therefore, 
it is possible that the cost of revision surgery was underesti-
mated in this study. 

This analysis used the Medicare Fee Schedule to populate 
some of the cost parameters in the model, as opposed to aver-
age commercial reimbursement values that may be preferable. 
Given the conservative nature of Medicare reimbursement 
rates, some of the costs may be slightly underestimated. In the 
one-way and probabilistic sensitivity analyses, the results were 
shown to be robust to changes in these cost values. 

Since real-world data for the implant were not available 
at the time of this study, to estimate costs in a real-world  
environment, data were adapted from randomized clinical tri-
als and expert opinion from physicians experienced in the field 

FIGURE 4 Scenario Analysis: Impact of Corticosteroid Implant Uptake on Cost Savings
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of rhinology. Certain inputs to the model (e.g., the proportion 
of patients who might require a repeat implant procedure) were 
taken from the RESOLVE study rather than the larger pivotal 
RESOLVE II study, since longer-term outcomes to 6 months 
were available in RESOLVE. 

To calculate the procedural cost of the implant, CPT billing 
codes were used, and these can vary depending on the patient. 
This study conservatively used the most expensive billing 
codes for the implant procedure and thus could be an overes-
timation of plan-level costs. Moreover, due to limited longitu-
dinal data available for the implant in the various data sources, 
we did not have the ability to model longer time horizons. 
This lack of longitudinal data did not allow us to determine 
whether some patients may need the implant more frequently 
(e.g., every 90 days) or less frequently (e.g., once per year), or 
if some patients may need a series of treatments but then will 
not require further treatment for an extended period of time (if 
ever). To address these limitations and ensure this model was 
robust to the assumptions, rigorous sensitivity and scenario 
analyses were conducted.

Since the study relied significantly on the findings from a 
recent large retrospective BHI database analysis, the limita-
tions of those analyses carry over as well. That study could not 
rule out the possibility of ESS surgery having occurred before 
a patient was enrolled in the insurance plans from which the 
BHI data were derived, nor could that study estimate revi-
sion surgery rates beyond 3 years. The current analysis used 
a 1-year time horizon because of the limited ability of the BHI 
analyses and other source studies to project reasonably beyond 
that time. 

Additional limitations from the BHI-based study, such as 
lack of ability to generalize to Medicare and Medicaid patients 
and lack of certain clinical information, also apply by default 
to this study. However, the large sample size of that study was 
a strength carried forward into the current analyses for the 
applicable data elements.

■■  Conclusions
In a large commercially insured U.S. population, current costs 
for patients facing revision ESS for recurrent nasal polyps could 
be substantial. Use of the corticosteroid implant instead of revi-
sion ESS could result in considerable cost savings for payers in 
a single year, due largely to much lower procedure-associated 
costs. The economic benefit to payers increases with higher 
adoption, which may have implications in considering use of 
the implant as step therapy before revision surgery in patients 
with recurrent nasal polyposis. More economic simulation 
research is warranted when real-world market adoption data 
for the implant are available. 
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