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Aim: To assess the cost–effectiveness of onabotulinumtoxinA (onabotA), implantable sacral nerve stimu-
lation devices, percutaneous tibial nerve stimulation, anticholinergic medications and mirabegron com-
pared with best supportive care (BSC) for management of refractory overactive bladder (OAB). Methods:
A Markov model was developed to compare the cost–effectiveness of treatment options with BSC over a
10-year time horizon. Resource utilization, discontinuation rates and costs were derived from unpublished
and published sources. Quality-adjusted life-years (QALYs) and incremental cost–effectiveness ratios were
reported. Results: Treatment with onabotA 100U produced the largest gain in QALYs (7.179) and lowest
estimated incremental cost–effectiveness ratio ($32,680/QALY) of all assessed treatments compared with
BSC. Conclusion: Compared with BSC, onabotA 100U was the most cost-effective treatment option for
patients with refractory OAB.

First draft submitted: 23 July 2018; Accepted for publication: 29 October 2018; Published online:
4 December 2018

Keywords: cost–effectiveness • onabotulinumtoxinA • overactive bladder

Overactive bladder (OAB) is a chronic condition characterized by urinary urgency, urinary frequency and noc-
turia [1]. Overall prevalence of OAB is estimated to be 16.9 and 16.0% among women and men, respectively, with
prevalence increasing with age [1].

In a 2007 report, an estimated 34 million US patients with OAB incurred a national cost of $65.9 billion, which
is projected to rise to $82.6 billion by 2020 [2]. Conservative management with best supportive care (BSC), which
comprises behavioral therapy, incontinence pads and occasional catheterization, is often employed as first-line
treatment, although pharmacotherapy with anticholinergics is eventually required for most patients [3,4]. Those re-
ceiving pharmacotherapy often cycle through multiple therapies and continue receiving treatment without adequate
relief, which can further impact healthcare expenditures and health-related quality of life (HRQoL) [5]. For patients
with OAB inadequately managed by anticholinergics, onabotulinumtoxinA (onabotA) injection (BOTOX R©, Al-
lergan plc), implantable sacral nerve stimulation (SNS) devices, percutaneous tibial nerve stimulation (PTNS) and
mirabegron are alternative treatment options.

Given the health and economic burden of OAB, understanding the cost–effectiveness of all available treatment
options is critical for informing treatment decisions. Yet, to date, most economic assessments were performed
outside the USA, with only a single investigation having reported a cost–comparative analysis of OAB treatments in
the USA [6]. Notably, that study was centered around the cost–effectiveness of mirabegron versus six antimuscarinics.
To this end, the cost–effectiveness of both pharmacologic and nonpharmacologic treatment options relative to BSC
has not been comprehensively assessed from a US payer perspective. This study evaluated the cost–effectiveness
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Figure 1. Model diagram and health states. At baseline and at the end of model cycle 1 (week 12), patients are
distributed across health states 1–4 as observed from the pooled onabotulinumtoxinA 100U trial patient level.
Patients receive either BSC or whichever comparator is selected. Patients assigned to BSC remain on this treatment for
the duration of the model. Patients assigned to the selected comparator remain on that treatment if they respond; if
they do not respond, they revert to BSC for the duration of the model.
BSC: Best supportive care; UIE: Urinary incontinence episode.

of onabotA, SNS, PTNS, anticholinergic medication and mirabegron compared with BSC for management of
refractory OAB in adult patients from a US payer perspective.

Materials & methods
Model structure & overview
Overactive bladder was modeled using a Markov model (Figure 1) with health states based on daily urinary
incontinence episodes (UIEs). The duration of the model cycle was set at 3 months, which was consistent with the
majority of OAB trials for which clinical data were available, with the base-case employing a 10-year time horizon
and an annual discount rate of 3%. The 10-year time horizon was selected for the base-case analysis to reflect the
chronic nature of OAB and capture the key costs and effects related to all treatments assessed. The model evaluated
the cost–effectiveness of treatment with onabotA 100U, SNS, PTNS, anticholinergics (i.e., solifenacin 5 or 10 mg,
tolterodine extended release [ER]), or mirabegron (25 or 50 mg) compared with BSC (reference therapy). The
model did not permit for the comparison of all six treatments simultaneously; rather, its design was a collection
of two-arm models with BSC as the reference treatment. Treatment expenses were calculated as the wholesale
acquisition price minus 15% [7]. The mean cost of anticholinergic treatment was obtained from the Micromedex
RED BOOK™ [8]. Markov model inputs and assumptions were obtained from a variety of sources as outlined in
Table 1 [8–13] and described below. The model comprised five health states, including dry (i.e., 0 UIEs), >0 and ≤2
UIEs, >2 and <5 UIEs, ≥5 UIEs per day, and dead (as an absorbing state). Each of the health states was assigned
a value reflecting both utility and costs. The overall costs and benefits of receiving each treatment were calculated
by multiplying the number of patients in each state by the corresponding cost and utility values at the end of each
cycle, and then summing accrued costs, accrued quality-adjusted life-years (QALYs), and utilities adjusted by time
spent in each state across health states and model time horizon. Efficacy and safety inputs for onabotA and BSC
were derived from onabotA 100U trials. The proportion of patients who responded to therapy and the incidence
of adverse events (AEs) for SNS and PTNS were based on published studies [10–14]. In instances for which SNS-
and PTNS-specific data were required to populate model parameters that were not available from the literature,
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Table 1. Key resource utilization, cost and utility inputs for the model.
Parameter Input Ref.

Costs and resource use of onabotA

Per injection unit cost of onabotA 100U $591 RED BOOK™ 2016 [8]

Administration as hospital outpatient $581 MDCR reimbursement rates 2016 [16]

Administration in ambulatory clinic office/physician office $311 MDCR reimbursement rates 2014 [16]

Administration in ambulatory surgery center $1605 ASC payment rate [17]

Cost and resource use for BSC

Proportion of patients using anticholinergics 24% Expert opinion

Average monthly cost of anticholinergics $211 RED BOOK 2016 [8]

Cost and resource use for SNS

Cost of testing $11,080 MDCR reimbursement rates 2015 [16]

Cost of the permanent implant $16,336 MDCR reimbursement rates 2015 [16]

Cost of additional physician visits (follow-up) $220 MDCR reimbursement rates 2015 [16]

Cost of battery replacement $16,336 MDCR reimbursement rates 2015 [16]

Cost of revision $1091 MDCR reimbursement rates 2015 [16]

Cost of device explantation $16,336 MDCR reimbursement rates 2015 [16]

Cost and resource use for PTNS

Cost of treatment (0–3 months) $1483 Peters et al. 2010 [11]

Cost of treatment (3–6 months) $618 Peters et al. 2013a [12]

Cost of treatment (after 6 months) $371 Peters et al. 2013a [12] and Peters et al. 2013b [13]

Cost and resource use for mirabegron and anticholinergics

Mirabegron 25 and 50 mg $282 RED BOOK 2016 [8]

Tolterodine ER $208 RED BOOK 2016 [8]

Solifenacin 5 and 10 mg $274 RED BOOK 2016 [8]

Adverse event resource use and cost

Cost per CIC $3 Noridian Healthcare Solutions, LLC 2013 [18]

Medication cost to treat UTI $4 RED BOOK 2016 [8]

Medical care cost to treat UTI $73 AMA 2014 [19]

Proportion of patients on SNS receiving surgical intervention at
12 months

8% Noblett 2014 [10]

Proportion of patients on SNS requiring device explantation at
12 months

5% Noblett 2014 [10]

Health state utility values, mean (SD)† I-QOL scores mapped
to EQ-5D scores

Dry 0.918 (0.044) Kay et al. 2013 [9]

�0–≤2 UIEs 0.874 (0.052) Kay et al. 2013 [9]

�2–�5 UIEs 0.846 (0.048) Kay et al. 2013 [9]

≥5 UIEs 0.822 (0.05) Kay et al. 2013 [9]

All monetary values in US dollars.
†Utility values are not treatment-specific.
AMA: American Medical Association; ASC: Ambulatory surgical center; BSC: Best supportive care; CIC: Clean intermittent catheterization; EQ-5D: EuroQol five dimensions health-
related quality of life questionnaire; ER: Extended release; I-QOL: Incontinence quality of life questionnaire; MDCR: Medicare; OnabotA: OnabotulinumtoxinA; PTNS: Percutaneous
tibial nerve stimulation; SD: Standard deviation; SNS: Sacral nerve stimulation; UIE: Urinary incontinence episode; UTI: Urinary tract infection.

assumptions were applied based on data from onabotA 100U trials. Efficacy and safety data for solifenacin (5 or
10 mg), tolterodine ER and mirabegron (25 or 50 mg) were based on a network meta-analysis [15].

Transition probabilities
Transition probabilities were calculated to assess the probability of transitioning to a different health state at the end of
each model cycle for each treatment arm. BSC and onabotA 100U transition probabilities were derived from pooled
Phase III onabotA clinical trial records [20,21] and a long-term extension study of the same patients [22]. Transitions
for BSC were derived from data on placebo patients from the pooled trial population. Because randomization in
the Phase III trials was not maintained after week 12 (patients were allowed to cross over to onabotA 100U), no
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transition probabilities were applied in model cycle 2 or beyond, and it was assumed that patients treated with
BSC would maintain the health state they were in at the end of model cycle 1 (week 12) throughout the entire
time horizon (Supplementary Table 1). Transitions for patients on onabotA 100U were derived directly from the
pooled Phase III trial data on patients randomized to the onabotA 100U arm and applied at the appropriate time
points as follows: at the end of model cycle 1 (week 12; Supplementary Table 1); the average transition probability
for model cycles 2–4 was applied at the end of each respective model cycle (year 1; Supplementary Table 2).
Pooled Phase III data on patients who remained on onabotA 100U for ≥12 months were used to approximate
long-term efficacy (beyond year 1); the average transition probability for model cycles 5–8 was applied at the end of
each respective model cycle 1 (year 2; Supplementary Table 3); the average transition probability for model cycles
9–16 was applied at the end of each respective cycle and beyond year 2 (Supplementary Table 4). The baseline
distribution and transition probabilities for the health states utilized in the model were not available in the SNS
and PTNS literature because no data were available regarding transition probabilities displaying the distribution of
patients across different UIE cutoffs. Hence, UIE distributions for SNS and PTNS were assumed to be equal to
onabotA 100U at baseline. For solifenacin, tolterodine and mirabegron, results of the network meta-analysis were
converted into probabilities for transitioning between health states through a simulation that applied the specific
comparator treatment effect results from the original analysis (Supplementary Methods, Part II).

Utilities
The average utility value associated with each health state was derived from pooled patient-level data from the
onabotA trials [20–22]. Utility values were calculated from the EuroQol five dimensions HRQoL questionnaire
scores, which were obtained from the Incontinence Quality of Life questionnaire scores collected throughout the
trial using a pre-existing mapping algorithm [9]. The Incontinence Quality of Life questionnaire was administered
regularly during these trials to capture HRQoL information.

Resource utilization & discontinuation rates
The model accounted for costs of all included therapies (including administration/implantation costs for SNS,
PTNS and onabotA), costs to manage AEs for onabotA and SNS, and costs of follow-up physician visits across
all treatments. Resource utilization and unit cost data were obtained from published sources and MarketScan R©

data from 2016 (Table 1) [11–13,19,23]. Based on clinical input wherein patients may remain on anticholinergic
therapy even after treatment failure in the absence of any other therapy, the base-case analysis assumed that a
subset of patients receiving BSC (23.9%) was still undergoing anticholinergic therapy [22]. The cost of continued
use of anticholinergic therapy in the BSC arm was included in the model without any associated gain in efficacy.
Patients were permitted to discontinue treatment once in the model but could not return to the same treatment.
All discontinued patients were assumed to receive BSC. Discontinuation rules for onabotA 100U are outlined
in detail in the Supplementary Methods (Part I) and data derived from pooled clinical trials [20–22]. In the base
case, patients were permitted to remain on onabotA 100U unless they failed to experience a treatment response
(i.e., 50% reduction in UIEs) following receipt of 2 injections. The proportion of patients discontinuing SNS
and PTNS treatment was based on published and unpublished literature [3,11–13,20–22]. The patients considered
nonresponders to SNS were those who did not achieve treatment response following their testing procedure. The
patients who did not achieve treatment response within the first 3 months of PTNS were assumed to discontinue
therapy. Data regarding discontinuation during treatment maintenance (i.e., after model cycle 3) was derived from
PTNS long-term trials [11–13]. Data related to treatment discontinuation of solifenacin, tolterodine and mirabegron
were based on a retrospective claims analysis [22]. The patients who discontinued therapy transitioned to BSC.

Adverse events
AEs in the model incurred costs and an associated transient utility decrement. Data for AEs specific to onabotA and
BSC included costs associated with the occurrence of urinary retention (resulting in the need for clean intermittent
catheterization) and urinary tract infections (UTIs) and were obtained from patient-level data in the onabotA clinical
trials [20–22]. Based on the SNS postapproval study, 25% of patients receiving SNS were assumed to experience
minor device-related AEs (e.g., undesirable change in stimulation, site pain, site infection and lead fracture) [24].
As a consequence of inadequate management of urinary incontinence, one UTI episode was assumed per patient.
Incurred costs associated with AEs related to mirabegron (25 and 50 mg) included UTI treatment costs (i.e., drug
therapy and physician visits) and costs associated with hypertension (one physician visit). No AEs were included
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Table 2. Base-case economic model results: all treatments.
Treatment UIEs (PPPY) Total costs QALYs† Incremental costs vs

BSC
Incremental QALYs vs
BSC†

ICER ($ per QALY)

BSC 1480 $11,460 7.069 Reference Reference N/A

OnabotA 100U 1076 $15,059 7.179 $3599 0.110 $32,680

SNS 1271 $27,823 7.125 $16,363 0.057 $288,096

PTNS 1359 $14,103 7.106 $2643 0.037 $71,126

Mirabegron (25 mg) 1464 $14,745 7.073 $3285 0.004 $794,395

Mirabegron (50 mg) 1462 $14,738 7.073 $3278 0.005 $697,803

Tolterodine ER (4 mg) 1472 $12,776 7.071 $1316 0.002 $687,849

Solifenacin (5 mg) 1463 $13,342 7.072 $1882 0.004 $527,018

Solifenacin (10 mg) 1466 $13,335 7.073 $1875 0.005 $409,245

Estimated total costs in US dollars (per patient) and QALYs over 10-year time period; all treatments discounted using 3.0% annual rate.
†Values rounded to nearest three decimal places.
BSC: Best supportive care; ER: Extended release; ICER: Incremental cost–effectiveness ratio; OnabotA: OnabotulinumtoxinA; PPPY: Per patient per year; PTNS: Percutaneous tibial nerve
stimulation; QALY: Quality-adjusted life-year; SNS: Sacral nerve stimulation; UIE: Urinary incontinence episode.

in the model for PTNS, solifenacin 5 and 10 mg or tolterodine ER. Given limited published evidence on AEs in
the OAB population, a simple 5% utility decrement was assumed, based on a published cost–effectiveness model
by Chen and colleagues [25]. A 5% utility decrement of 5 days (assumed duration of a UTI event) was uniformly
associated with patients who experienced a UTI event.

Base-case analysis
The overall costs and effects of onabotA 100U, SNS, PTNS, anticholinergics (e.g., solifenacin 5 or 10 mg,
tolterodine ER) and mirabegron (25 or 50 mg) were compared with BSC. The base-case analysis assumed that a
subset of patients receiving BSC (23.9%) were receiving anticholinergic therapy, utilized a 3% discount rate, and
analyzed data over a 10-year time horizon. Outcomes were expressed as costs (2014 US dollars) per QALY.

Scenario & sensitivity analyses
Incremental cost–effectiveness ratios (ICERs) were calculated for a range of scenario analyses to evaluate major
underlying assumptions, including discount rates of 0 and 6%, 1- and 5-year time horizons, no anticholinergic use
in the BSC treatment arm, utilization of baseline instead of week 12 health state distributions to model the BSC
treatment arm, and not allowing retreatment for patients not responding to their initial onabotA injection instead
of allowing for 2 injections. Parameter uncertainty was investigated through deterministic one-way sensitivity
analyses (OWSAs) and probabilistic sensitivity analyses (PSAs). Key model parameters were independently varied
over a plausible range determined by the standard error of each variable. In line with the recommended approach
for handling uncertainty around transitional probabilities [26], these parameters were varied using the Dirichlet
distribution. For parameters for which a measure of uncertainty was not available, the range was estimated
as ± 10% of the point estimate in the OWSAs. For the PSAs, parameters were assigned a distribution based on
the underlying data. The PSAs were conducted using 1000 iterations and the Monte Carlo method [27], and a
willingness-to-pay (WTP) threshold of $100,000 was employed as a reference.

Results
Base-case economic model results
Based on a 10-year time horizon, the estimated number of UIEs per patient per year for the evaluated treatments
ranged from 1076 for onabotA 100U to 1480 for BSC (Table 2). The costliest therapy was SNS at $27,823 per
patient over 10 years and the least expensive was BSC at $11,460 per patient. Total number of QALYs gained was
greatest for patients receiving onabotA 100U (7.179) compared with BSC (7.069). QALYs accrued in the other
treatment arms ranged from 7.071 with tolterodine ER to 7.125 with SNS (Table 2). OnabotA 100U resulted in a
cost difference of $3599 when compared with BSC (Table 2 and Supplementary Figure 1). Treatment with onabotA
100U was most cost-effective relative to BSC, with an estimated ICER of $32,680/QALY gained. The next lowest
ICER/QALY gained was observed for PTNS ($71,126). Compared with BSC, all other assessed treatments yielded
an ICER above the $100,000 threshold (Table 2).
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Figure 2. Cost–effectiveness acceptability curves of overactive bladder treatments compared with best supportive care. The graph
above shows the probability that each respective treatment is cost-effective compared with best supportive care (y-axis) under increasing
willingness-to-pay thresholds (x-axis).
OnabotA: OnabotulinumtoxinA; PTNS: Percutaneous tibial nerve stimulation; QALY: Quality-adjusted life-year; USD: US dollars.

Scenario & sensitivity analyses
In scenario analyses, ICERs exceeded $100,000/QALY across a 5-year time horizon for all comparators with the
exception of onabotA 100U and PTNS. Over a 1-year time horizon, all comparators exceeded $100,000 (Table 3).
All other scenarios evaluated had minimal impact on base-case model results, and no treatments other than onabotA
100U and PTNS were cost-effective at a $100,000/QALY threshold. For all scenario analyses, when compared with
BSC, onabotA 100U was more cost-effective than any other treatment (Table 3). OnabotA 100U demonstrated a
>50% probability of being cost-effective using a WTP threshold of $35,000/QALY and >99% probability using
a $50,000/QALY WTP threshold (Figure 2). When compared with BSC, PTNS only became cost–effective with
a 50% probability at a WTP threshold of $75,000/QALY. Other treatments required a much higher WTP to be
cost–effective (Figure 2). Sensitivity analyses, both one-way and probabilistic, supported the base-case findings.
OWSAs demonstrated that results with onabotA 100U were most influenced by the use of anticholinergics in the
BSC arm (23.9%; Supplementary Figure 2). However, reducing or increasing this value from 20.1 to 27.9% had
no marked impact on the ICER range (29,211–$35,987). PSAs for onabotA 100U showed that the proportion of
patients receiving BSC in each health state (33.0%) and follow-up physician visit costs (18.0%) accounted for the
most uncertainty in the model (Supplementary Figure 3).

Discussion
The results of this study show that when compared with BSC, onabotA is the most cost-effective therapy for
refractory OAB from the US payer perspective relative to other available treatments, including SNS, PTNS,
anticholinergic medications and mirabegron. PSAs showed that onabotA is the most cost-effective treatment and
that there is close to 100% probability that the ICER for onabotA is <$50,000 per QALY gained. Model results
were shown to be robust, with only a minor impact on the onabotA ICER based on the varying assumptions
assessed in sensitivity and scenario analyses. To our knowledge, this is the first model that provides a comprehensive
evaluation across both pharmacologic and nonpharmacologic treatment options for the management of refractory
OAB.
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Table 3. Model scenario and sensitivity analyses.
Treatment scenario Incremental

Cost QALY† ICER

Discount rate: 0% (costs and effects)

OnabotA 100U vs BSC $3735 0.121 $30,821

SNS vs BSC $16,735 0.064 $262,881

PTNS vs BSC $2704 0.039 $69,737

Mirabegron (25/50 mg) vs BSC $3348/$3341 0.004/0.005 $794,271/$697,712

Tolterodine ER (4 mg) vs BSC $1325 0.002 $687,808

Solifenacin (5/10 mg) vs BSC $1895/$1887 0.004/0.005 $527,001/$409,235

Discount rate: 6% (costs and effects)

OnabotA 100U vs BSC $3484 0.101 $34,522

SNS vs BSC $16,056 0.051 $313,760

PTNS vs BSC $2589 0.036 $72,478

Mirabegron (25/50 mg) vs BSC $3227/$3221 0.004/0.005 $794,510/$697,887

Tolterodine ER (4 mg) vs BSC $1308 0.002 $687,887

Solifenacin (5/10 mg) vs BSC $1871/$1863 0.004/0.005 $527,034/$409,255

1-year time horizon

OnabotA 100U vs BSC $2103 0.019 $110,858

SNS vs BSC $15,041 0.008 $1,812,332

PTNS vs BSC $1743 0.013 $131,793

Mirabegron (25/50 mg) vs BSC $2015/$2011 0.003/0.003 $797,935/$700,400

Tolterodine ER (4 mg) vs BSC $1085 0.002 $689,172

Solifenacin (5/10 mg) vs BSC $1548/$1541 0.003/0.004 $527,569/$409,579

5-year time horizon

OnabotA 100U vs BSC $3255 0.079 $41,405

SNS vs BSC $1452 0.035 $387,998

PTNS vs BSC $2643 0.037 $71,126

Mirabegron (25/50 mg) vs BSC $3257/$3251 0.004/0.005 $794,466/$697,855

Tolterodine ER (4 mg) vs BSC $1316 0.002 $687,850

Solifenacin (5/10 mg) vs BSC $1882/$1874 0.004/0.005 $527,018/$409,246

No anticholinergic therapy use in BSC
arm

OnabotA 100U vs BSC $5868 0.110 $53,285

SNS vs BSC $19,343 0.057 $340,573

PTNS vs BSC $3718 0.037 $100,044

Mirabegron (25/50 mg) vs BSC $4005/$3999 0.004/0.005 $968,535/$851,075

Tolterodine ER (4 mg) vs BSC $1748 0.002 $913,295

Solifenacin (5/10 mg) vs BSC $2316/$2308 0.004/0.005 $648,425/$503,898

Baseline data used to model BSC arm

OnabotA 100U vs BSC $3243 0.156 $20,799

SNS vs BSC $16,041 0.098 $163,399

PTNS vs BSC $2475 0.059 $42,049

Mirabegron (25/50 mg) vs BSC $3172/$3166 0.019/0.019 $169,901/$164,587

Tolterodine ER (4 mg) vs BSC $1249 0.011 $117,557

Solifenacin (5/10 mg) vs BSC $1814/$1807 0.012/0.013 $147,219/$135,511

OnabotA nonresponders not offered 1 retreatment

OnabotA 100U vs BSC $3014 0.105 $28,713

All monetary values in US dollars.
†Values rounded to nearest three decimal places.
BSC: Best supportive care; ER: Extended release; ICER: Incremental cost–effectiveness ratio; OnabotA: OnabotulinumtoxinA; PTNS: Percutaneous tibial nerve stimulation; QALY: Quality-
adjusted life-year; SNS: Sacral nerve stimulation.
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Comparison of other OAB economic models
Several other OAB economic models have been published. In The Netherlands, Leong et al. [28] compared onabotA
with SNS and reported SNS to be more cost-effective over the long term (>5 years), whereas in the model presented
here, onabotA 100U was shown to dominate SNS (i.e., less costly and more effective) at any time horizon. These
differences appear to be in large part due to the disparity in treatment costs assumed (i.e., the cost of onabotA
treatment was €1854 in Leong et al. vs $1265.28 here, and the cost of SNS treatment was €10,585.50 in Leong
et al. vs $15,436.90 here). Further, the reported QALY according to time horizon presented by Leong et al. appeared
to be inconsistent with their stated assumptions [28]. For instance, in Leong et al. [28], patients appeared to gain 1.66
QALYs with a 1-year time horizon, which seems implausible because neither health state had a utility >1, and the
onabotA treatment arm experienced no incremental utility gain over BSC beyond the first year.

A group of models employed a similar structure to the Dutch model, comparing SNS with other treatments
including onabotA, PTNS or optimized medical treatment [29–31]. These models were populated with parameters
specific to a Spanish, UK or Italian context. Although each of these publications concluded that SNS was the most
cost-effective option, it is unclear how the authors arrived at this conclusion. In the Spanish model by Arlandis
et al. [29], assumptions pertaining to model structure, treatment outcomes and cost were not sufficiently described
(e.g., therapy switch, handling of treatment failure, calculation of dropout rates and the nature and timing of
treatment costs at different stages in the model). Further, in the UK and Italian models by Autiero et al. and
Bertapelle et al. [30,31], respectively, application of the stated assumptions could only show a much lower number of
QALYs gained for SNS than for onabotA and higher SNS-associated costs in the case of Bertapelle and colleagues,
although these papers reported the opposite. On this basis, the assumptions built on unit costs applied over the
modeled time horizons outlined in the models by Arlandis et al. [29], Autiero et al. [30] and Bertapelle et al. [31]

(i.e., lower number of QALYs gained for onabotA vs SNS) appear similarly discrepant as documented by Leong
et al. [28].

In a Canadian study, Hassouna et al. [32] compared SNS versus onabotA and optimized medical therapy and
concluded that SNS was the most cost-effective treatment in the management of refractory OAB. However, the
authors failed to provide any specific cost or utility assumptions or the actual utility value employed in the model.
Consequently, it remains unclear what influenced the greater incremental improvement for SNS relative to the
other comparators in the Canadian model.

An additional cost–effectiveness model was developed by Visco and colleagues based on the results of the ABC
trial [33], a study that directly compared the safety and efficacy of anticholinergic medication (e.g., solifenacin 5
or 10 mg or trospium XR 60 mg) with onabotA for management of urinary urgency incontinence. This model
indicated that costs and effectiveness were comparable between anticholinergic medication and onabotA during
the initial 6 months of treatment, although a longer treatment time frame of 9 months showed that onabotA may
lead to lower costs relative to anticholinergic therapies. The ABC trial [33] was included in the systematic literature
review and network meta-analysis used to demonstrate the relative efficacy of anticholinergics in the model used in
the present study, and our overall results are in line with the findings from that trial.

Recent data have been published from the InSite study [24,34] and ROSETTA trial [35], the latter being a head-
to-head trial that compared the safety and efficacy of SNS and onabotA. Of note, the ROSETTA investigators
intend to utilize data from the 2-year follow-up period to model the cost–effectiveness of onabotA and SNS using
all data collected, including real-world health resource utilization and HRQoL [36]. Once available, these findings
will undeniably supplement the extant literature by enhancing our understanding of the clinical and cost utility of
these treatments for OAB.

Limitations & strengths
The sensitivity analyses did not account for alternate patient pathways and disease progression through model
health states by exploring scenarios with varying transition probabilities. Additionally, any potential heterogeneity
within the examined patient population was not considered in this model, although sensitivity analyses conducted
to address uncertainty around parameter estimates did not appear to influence the overall findings. Some strengths
of our model included the base-case comparison of onabotA 100U with BSC, wherein the model simulated data
from a randomized, double-blind, placebo-controlled, Phase III clinical trial and a long-term extension study.
Notably, HRQoL data were collected directly from patients using a validated, disease-specific instrument [9]. In
addition, key model assumptions were validated by external experts.
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Conclusion
In this cost–effectiveness model, onabotA 100U generated more QALYs than BSC and all other treatment com-
parators for management of OAB refractory to anticholinergic therapy. From the perspective of a US payer, when
compared with BSC, onabotA appears to be the most cost–effective therapy owing to the highest estimated ICER
compared with SNS, PTNS, solifenacin, tolterodine ER and mirabegron for patients with OAB who have an
inadequate response to or are intolerant of an oral anticholinergic therapy.

Summary points

• Overactive bladder represents a prevalent and chronic condition that imposes a high health and economic
burden.

• Understanding the cost–effectiveness of available treatment options for management of overactive bladder is
crucial for guiding treatment decision making.

• The present study evaluated onabotulinumtoxinA, implantable sacral nerve stimulation devices, percutaneous
tibial nerve stimulation, anticholinergic medications and mirabegron compared with best supportive care for
management of refractory overactive bladder.

• Of the available treatment options examined in this study, onabotulinumtoxinA was the most cost-effective for
management of overactive bladder in patients who have inadequate response to or are intolerant of oral
anticholinergic therapy.
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