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Aim: The cost–effectiveness of avelumab first-line maintenance treatment for locally advanced or
metastatic urothelial carcinoma in Scotland was assessed. Materials & methods: A partitioned survival
model was developed comparing avelumab plus best supportive care (BSC) versus BSC alone, incorporating
JAVELIN Bladder 100 trial data, costs from national databases and published literature and clinical expert
validation of assumptions. Incremental cost–effectiveness ratio (ICER) was estimated using lifetime costs
and quality-adjusted life-years (QALY). Results: Avelumab plus BSC had incremental costs of £9446 and
a QALY gain of 0.63, leading to a base-case (deterministic) ICER of £15,046 per QALY gained, supported
by robust sensitivity analyses. Conclusion: Avelumab first-line maintenance is likely to be a cost-effective
treatment for locally advanced or metastatic urothelial carcinoma in Scotland.

Plain language summary:
What is this article about?: This study looked at the costs of avelumab when given as maintenance
treatment for people in Scotland with advanced urothelial carcinoma, compared with the longer survival
and other benefits that it provides.
How was this done?: Researchers estimated the costs and treatment benefits expected with avelumab
using data from a clinical trial called JAVELIN Bladder 100, national databases, data from previously
published studies and expert opinions.
What were the results?: Costs associated with using avelumab maintenance treatment for people with
advanced urothelial carcinoma in Scotland were considered to be acceptable based on the benefits it
provides.
What do the results of the study mean?: These results support the use of avelumab first-line maintenance
as a standard treatment for people with advanced urothelial carcinoma in Scotland.

Tweetable abstract: Avelumab first-line maintenance is a cost-effective treatment option for patients with
locally advanced or metastatic urothelial carcinoma in Scotland #BladderCancer
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Urothelial carcinoma (UC) includes cancers of the bladder, ureter and renal pelvis. It is the most common type of
bladder cancer in the UK, accounting for >90% of cases [1]. In 2017, an estimated 830 people in Scotland were
diagnosed with bladder cancer, with 52.7% of cases diagnosed in people aged ≥75 years [2]. Prognosis is poor for
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patients with locally advanced or metastatic UC (LA/mUC), with 1- and 5-year survival estimated to be 35.7 and
<5%, respectively. While recent therapeutic advances including immunotherapy and antibody-drug conjugates
have improved survival outcomes for some, in the real-world setting, both median and mean life expectancies are
generally recognized to be less than 2 years [3–6].

In Scotland, the current standard of care for LA/mUC (occurring anywhere in the urinary tract) is first-line
systemic platinum-based chemotherapy (ie, cisplatin or carboplatin combined with gemcitabine) [7]. Those who
have ongoing clinical benefit at the end of chemotherapy will then enter a period of surveillance during which
treatment is restricted to best supportive care (BSC). This is typically followed by second-line systemic anticancer
therapy (typically, immunotherapy such as pembrolizumab, or chemotherapy) once the cancer progresses. While
treatment options are limited for LA/mUC, current treatments have three main therapeutic aims: to delay disease
progression, to improve and maintain health-related quality of life (HRQoL), and to extend life.

Avelumab is a human immunoglobulin G1 monoclonal antibody that activates immune responses against
cancer cells by inhibiting the immune checkpoint protein PD-L1. It is licensed as first-line maintenance treatment
for patients with LA/mUC, as well as monotherapy for patients with metastatic Merkel cell carcinoma and in
combination with axitinib for patients with advanced renal cell carcinoma [8,9]. The European Society for Medical
Oncology Bladder Cancer and European Association of Urology Guidelines have been updated to recommend the
use of avelumab as maintenance in LA/mUC [10,11].

The efficacy and safety of avelumab first-line maintenance was explored in the LA/mUC setting in the pivotal
Phase III JAVELIN Bladder 100 trial (NCT02603432) [12]. JAVELIN Bladder 100 was an international, multicen-
ter, randomized controlled trial in 700 patients with LA/mUC whose disease had not progressed following first-line
platinum-based chemotherapy and who were randomized 1:1 to receive either avelumab plus BSC (n = 350) or
BSC alone (n = 350). Findings from the 21 October 2019, interim data cut demonstrated that avelumab provided
a well-tolerated and efficacious treatment for patients with LA/mUC, with a median overall survival (OS) of
21.4 months with avelumab plus BSC versus 14.3 months with BSC alone; (hazard ratio [HR]: 0.69; 95% CI: 0.56
to 0.86) [13]. Further analysis of patient-reported outcomes found that the extension in OS did not compromise
quality of life [14]. Although response rates to chemotherapy are relatively high, these responses are generally not
durable, and most patients progress within a few months of completing chemotherapy, at which point they may
be considered for second-line immunotherapy with pembrolizumab. However, response rates in the second-line
setting are modest, and quality of life generally deteriorates rapidly after disease progression occurs.

In 2021, the Scottish Medicines Consortium (SMC) initiated its assessment of the clinical effectiveness and
cost–effectiveness of avelumab within its marketing authorization for the treatment of LA/mUC in the maintenance
setting (SMC2359) [7]. The SMC published its outcome in August 2021, accepting avelumab as a treatment for
routine use within NHS Scotland, and the appraisal considered modifiers for medicines that improve survival
otherwise limited to less than 3 years [7,15]. As part of this assessment, a cost–effectiveness analysis (CEA) was
conducted to inform the SMC’s decision-making.

In this study, we provide a detailed description of the economic model and associated inputs used to inform the
SMC assessment beyond the information available in the public submission documentation. This is the first CEA
of avelumab maintenance from a Scottish perspective that utilizes patient-level data from the pivotal JAVELIN
Bladder 100 study.

Materials & methods
Model overview
A 3-state partitioned survival analysis model was constructed to assess the cost–effectiveness of avelumab plus
BSC versus BSC alone. This model structure is commonly used to assess late-stage cancer interventions, including
other checkpoint inhibitors in the same disease area [16–18]. The model health states defined patients as either pre-
progression, post-progression, or dead. Transitions between pre- and post-progression health states were inferred
by extrapolated OS and progression-free survival (PFS) curves, and each health state was associated with different
costs and HRQoL parameters. In addition to OS and PFS data, data concerning the time on treatment (ToT) with
avelumab were also included in the model to capture the costs of treatment and its administration more accurately.
A model schematic is presented in Supplementary Figure 1.

The outcomes of interest from the model were the differences in costs, life-years (LY) and quality-adjusted
life-years (QALY), as well as the incremental cost–effectiveness ratio (ICER, or cost per QALY gained). The model
was constructed from a Scottish NHS perspective and, aligned with Scottish guidance, both costs and QALYs were
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discounted at an annual rate of 3.5% [19]. A time horizon of up to 25 years was adopted, with a cycle length of
1 week. The time horizon was considered sufficiently long to ensure that nearly 100% of patients had died by
the end of the model (and thus considered a lifetime horizon), and a cycle length of 7 days was considered short
enough to avoid the need for a half-cycle correction and to accurately reflect cost and health outcomes, and also
correspond with the avelumab dosing regimen (800 mg intravenous [IV] infusion once every 2 weeks).

Clinical model parameters
Data from the 21 October 2019, interim data cut of the pivotal Phase III JAVELIN Bladder 100 trial were analyzed
to populate the inputs of the three-state partitioned survival analysis model. Although this was an interim data
cut, the pivotal Phase III study data demonstrated that avelumab maintenance treatment extended the benefit
of first-line platinum-based chemotherapy, with a statistically significant and clinically meaningful 7.1-month
improvement in median OS (HR: 0.69; 95% CI: 0.56–0.86), as well as a significant improvement in PFS (HR:
0.62; 95% CI: 0.52–0.75). This data cut constitutes an interim analysis where the efficacy boundaries were crossed
and thus represents the final analysis. Standard parametric survival models (PSM) were fitted to OS and ToT, while
spline-based PSMs were implemented for PFS to better capture the shape of the Kaplan-Meier estimates (which
falls at week 8 due to the protocol-driven first radiographical tumor assessment). Further details related to the
PSMs (including log-cumulative hazard plots [Supplementary Figures 2–10]) and statistical goodness-of-fit scores
[Supplementary Tables 1 & 2]) can be found in the electronic supplementary material.

In all instances, independent PSMs were considered due to the lack of evidence in support of a time-invariant
treatment expressed either as a hazard or time ratio.

The fitted models were used to extrapolate these time-to-event outcomes over the 25-year time horizon. Where
appropriate, OS extrapolations were adjusted to consider background mortality estimates (to ensure that the risk of
death in the age- and sex-matched general population was never higher than that of the patients in the JAVELIN
Bladder 100 cohort) [20].

In line with published guidance from the National Institute for Health and Care Excellence (NICE) Decision
Support Unit, the selection of the best-fitting PSM for each outcome was based on statistical goodness of fit, the
visual fit to the data and the long-term plausibility of the extrapolation [21]. Please refer to the Supplementary
Appendix for presentation of the PSM extrapolations (Supplementary Figures 2–10). Clinical input was obtained
to ascertain when patients would be expected to discontinue treatment in the longer term, beyond the maximum
duration of follow-up in JAVELIN Bladder 100. Eight practicing UK oncologists with a specialist interest in the
management of urothelial cancer indicated that no more than 5% of patients would be expected to remain on
treatment after 2 years and that by 5 years, all patients would have discontinued treatment. Therefore, adjustments
were made to the ToT extrapolations to reflect this clinical opinion, and scenario analysis was conducted to explore
uncertainty associated with earlier discontinuation of treatment and any possible implications in terms of survival
projections.

Scenarios exploring a possible treatment-waning effect were implemented by assuming that from a given (arbi-
trary) time point, the effective HR was 1 (i.e., the hazard of an event with avelumab plus BSC is set to be the same
as the modeled hazard of an event with BSC alone).

A summary of the efficacy applied in the base-case model is provided in Figure 1.
To help ensure that the impact of adverse events (AE) was captured, the model also included cost and HRQoL

impacts associated with the occurrence of AEs. The rates of AEs for both arms of the JAVELIN Bladder 100 trial
were considered relevant for inclusion in the model if they occurred at grade ≥3 and in ≥2% of patients in either
arm. Overall, the incidence of AEs of grade ≥3 in the JAVELIN Bladder 100 study was 47.4 and 25.2% for the
avelumab plus BSC and BSC arms, respectively. However, on an individual AE basis, the occurrence of AEs was
similar across both arms, indicating that the addition of avelumab was generally well tolerated. This is in line with
other evidence available for avelumab in alternative treatment settings, which also indicates that avelumab is a
well-tolerated treatment [22,23].

Health state utility values were applied within the model with a value of 0.772 for patients in PFS and 0.698
for progressed disease. The same utilities were applied irrespective of treatment arm in the base-case settings (with
treatment-specific values considered in scenario analysis). HRQoL values were assessed for patients in JAVELIN
Bladder 100 via the EQ-5D-5L questionnaire. In line with SMC guidance, EQ-5D-5L responses were converted
into EQ-5D-5L utility scores using the ‘crosswalk’ algorithm by van Hout et al. [24]. Mixed-effects linear regression
with a random intercept for each patient (to account for the clustering of multiple observations for each patient)
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Figure 1. Efficacy outcomes applied in the cost–effectiveness model.
BSC: Best supportive care; KM: Kaplan-Meier; OS: Overall survival; PFS: Progression-free survival.

was used to estimate the utilities for both of the following health states: progression-free and progressed disease.
Age-adjusted utilities were incorporated using an algorithm developed by Ara and Brazier to account for the natural
decline in the population’s HRQoL over time [25].

Disutilities due to the occurrence of AEs were incorporated within the model and applied as a one-off decrement
in the first model cycle. To do this, treatment-emergent AEs of Grade ≥3 occurring in >1% of patients on either
treatment arm of JAVELIN Bladder 100 were included, and a loss of QALYs was calculated based on the duration
of days in which each AE event was expected to be experienced for, and a published disutility value. Disutility
values and durations were based on published literature and/or assumption (please see Supplementary Table 3 for
AE-specific input parameters) [26–31]. The total decrement applied was based on the sum of each individual AE
observed in JAVELIN Bladder 100.

Cost model parameters
Direct medical costs were included within the economic model, including costs associated with the acquisition of
treatments, medical visits, laboratory tests and medical management associated with the occurrence of grade ≥3
AEs occurring in ≥2% of patients in either arm of the JAVELIN Bladder 100 trial.

Avelumab is available in a 200 mg/10 ml vial priced at £768.00 at the time of analysis, although in Scotland it
is also available with a confidential patient access scheme discount, which was included in this analysis [7,32]. Per
the summary of product characteristics, avelumab is administered as an IV infusion once every 2 weeks at a dose
of 800 mg [8]. Because the comparator for avelumab plus BSC is BSC alone, no active drug costs were considered
in the comparator arm.

Medical resource use (MRU) and monitoring assumptions were informed by a combination of prior UK-based
Health Technology Assessment submissions and UK clinical experts, including Scotland-based clinicians, to ensure
suitability of assumptions for Scottish practice [33–35]. The average of the clinician estimates was taken and used
to inform MRU estimates in the base case, with scenario analysis informed by a prior UK submission [33]. MRU
estimates differed by progression status, with patients in a pre-progression state incurring slightly greater MRU. No
differences were assumed by treatment arm, as MRU was assumed to be linked to disease state only. Unit costs for
MRU items were taken from the national reference costs database and the Personal Social Services Research Unit
using the most recent versions available at the time of construction (cost year 2018–2019) [36,37]. An outpatient
IV administration cost was applied for IV treatments, in accordance with the national reference costs database [37].
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Unit costs for the resolution of grade ≥3 AEs were also identified from the national reference costs database. Costs
for AEs were applied in the same way as per the application of AE-related disutilities (i.e., as a one-off cost in the
first model cycle based on the proportion of patients experiencing a given event on each arm in JAVELIN Bladder
100). AE-specific costs are provided in Supplementary Table 3.

Subsequent active treatments were modeled separately for avelumab plus BSC and BSC alone based on data from
the JAVELIN Bladder 100 trial, with adjustments made based on expectations in Scottish clinical practice (i.e., any
discordance between observed subsequent therapy use in the trial vs the Scottish LA/mUC treatment pathway
based on the availability of treatments accepted by the SMC). Although patients in the trial received subsequent
PD-1 and PD-L1 inhibitors, some of these treatments were not considered standard of care in routine practice in
Scotland. Therefore, a simplifying assumption was made on the basis of clinical advice from eight practicing UK
oncologists, costing these patients as receiving pembrolizumab (a PD-1 inhibitor), which is available in Scottish
clinical practice [17]. The only immunotherapy available in Scotland in the next line of therapy is pembrolizumab.
Six different chemotherapy regimens were included: cisplatin, carboplatin, gemcitabine, docetaxel, paclitaxel and
pemetrexed. The dosing regimens for each of the subsequent therapies were aligned with each product’s marketing
authorization. In total, 68.52% of patients on the avelumab plus BSC arm and 86.06% of patients on the BSC
arm in JAVELIN Bladder 100 went on to receive a subsequent therapy. For these patients, in accordance with the
dosing regimens, market share estimates, and estimated durations, the cost of subsequent therapies was modeled as
a weighted distribution of treatments relevant to Scottish practice.

The duration of subsequent therapy was estimated using data from JAVELIN Bladder 100 separately based
on whether patients previously received avelumab plus BSC or BSC alone and based on subsequent use of
immunotherapy (i.e., pembrolizumab) or chemotherapy. However, avelumab plus BSC patients were assumed to
not receive subsequent pembrolizumab. For subsequent pembrolizumab, the average duration of treatment was
25.12 weeks (BSC alone). For chemotherapy, the average durations were 15.99 weeks (avelumab plus BSC) and
16.97 weeks (BSC alone). The cost of any oral medication administration was assumed to be zero, and the cost for
administration of any IV treatment was assumed to be the same as per avelumab.

A one-off terminal care cost taken from Round et al. and uplifted to 2019 values (using the Personal Social
Services Research Unit inflation indices) was applied within the CEA, which was assumed to cover costs of
supporting patients at a palliative stage before death [38]. The same cost was applied to both treatment arms based
on the proportion of patients who died in each model cycle.

A full list of model inputs (and corresponding uncertainty information) is provided in Supplementary Table 3 [26–

28,30,31,36–39].

Model outputs
As previously described, the main outputs from the model were the total costs, QALYs and LYs associated with each
treatment arm, which could then be used to calculate the ICER. Owing to the confidential nature of the patient
access scheme discount for avelumab, the full breakdown of costs is not provided as part of the results of this study.
The base-case results of the model were then investigated further through the exploration of sensitivity analyses,
including a probabilistic sensitivity analysis (PSA), wherein each model parameter was varied within its plausible
bounds, and deterministic sensitivity analyses, which explore the impact of individual settings and assumptions on
model results. PSA was conducted by running 2000 probabilistic iterations.

Model validation
Model predictions of long-term outcomes were presented to eight UK-based practicing oncologists to verify that
projections were reflective of clinical expectation and likely outcomes for patients with LA/mUC across the UK
more widely. In addition, further opinion on the use of subsequent therapy was sought from two additional
Scotland-based clinical experts.

Results
Base-case results
The base-case results are provided in Table 1. Avelumab plus BSC was estimated to provide an additional
12.3 months in a pre-progression health state, with a mean OS benefit of 12.0 months. These benefits trans-
lated to an additional 0.63 QALYs (equivalent to an additional 7.5 months in a state of full health) compared
with BSC alone. The base-case ICER was £15,046, and consequently, the SMC considered avelumab to be a cost-
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Table 1. Base-case results.
Results Incremental costs (£) Incremental QALYs ICER (£)

Deterministic results (avelumab plus BSC vs BSC) 9446 0.63 15,046

Probabilistic results (avelumab plus BSC vs BSC) 9010 0.65 13,865

BSC: Best supportive care; ICER: Incremental cost–effectiveness ratio; QALY: Quality-adjusted life-year.
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Figure 2. Probabilistic sensitivity analyses scatterplot of avelumab plus best supportive care versus best supportive
care alone. Of the 2000 iterations, 88.90% had a resulting ICER that was below £30,000 per QALY gained, indicating
that avelumab plus BSC was cost-effective. In total, 4.80% of the iterations indicated that BSC would dominate
avelumab and 4.40% indicated that avelumab plus BSC would dominate BSC.
BSC: Best supportive care; ICER: Incremental cost–effectiveness ratio; PSA: Probabilistic sensitivity analysis; QALY:
Quality-adjusted life-year.
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Figure 3. Cost–effectiveness acceptability curve of avelumab plus best supportive care versus best supportive care
alone.
BSC: Best supportive care.

effective treatment option for patients with LA/mUC in Scotland (though no explicit willingness-to-pay threshold
was stated within the guidance produced by the SMC).

Probabilistic sensitivity analysis
The results of the PSA are presented in Table 1, with a cost–effectiveness plot and corresponding cost–effectiveness
acceptability curve provided in Figures 2 & 3.
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Duration of IO subsequent treatment: BSC arm (weeks)

Avelumab: dose adjustment

Subsequent treatment %: BSC arm, pembrolizumab

Subsequent treatment %: BSC arm, any treatment PPS

RU frequency, PPS, BSC arm: oncologist (consultant)

RU frequency, PFS, avelumab + BSC arm: oncologist (consultant)

Duration of SoC subsequent treatment: avelumab + BSC arm (weeks)

Administration cost: initial infusion (simple)

RU frequency, PPS, avelumab + BSC arm: oncologist (consultant)

RU frequency, PPS, BSC arm: GP consultation

0 10,000 20,000 30,000

ICER (£)

Lower bound
Upper bound

Figure 4. Tornado diagram showing one-way sensitivity analysis of avelumab plus best supportive care versus best supportive care
alone. Note: Drug costs are considered fixed in this one-way sensitivity analysis, and so the acquisition cost is not reflected within the
tornado diagram.
BSC: Best supportive care; admin: Administration; GP: General practitioner; ICER: Incremental cost–effectiveness ratio; PFS:
Progression-free survival; PPS: Post-progression survival; prog: Progression; RU: Resource use; SoC: Standard of care; subs: Subsequent; tx:
Treatment.

One-way sensitivity analysis
The results of the one-way sensitivity analysis are presented in Figure 4, which shows the parameters that had
the largest impact on the ICER when varied in isolation. The parameter with the greatest influence on the cost–
effectiveness outcome was the duration of subsequent therapy on the BSC arm. Other relevant parameters of
interest were assumptions related to resource use and subsequent treatment.

Deterministic sensitivity analyses
Extensive deterministic sensitivity analyses were performed to understand key areas of uncertainty within the
CEA. This included various alternative assumptions regarding the PFS and OS of patients receiving avelumab,
the approach to HRQoL data and the application of a treatment-waning effect. The results of the scenarios are
presented in Table 2.

The scenarios found to have the largest impact on results were related to OS distribution assumed. Changes
to the choice of survival models for the time-to-event outcomes also had the potential to increase the ICER,
although alternative choices for extrapolations of OS were contradictory to clinical opinion received. The approach
to informing the distributions of subsequent therapies after progression also had the potential to increase the ICER.
Assuming a stopping rule with and without the application of a treatment-waning effect did not lead to a large
difference in the ICER, suggesting that the unadjusted projections of both arms yielded similar long-term hazards.
Treatment-specific utility values were also explored, which resulted in a small variation in the ICER.

Discussion
In this study, we present the details and subsequent findings of a CEA of avelumab plus BSC versus BSC alone for the
treatment of LA/mUC in Scotland. This analysis resulted in the SMC considering avelumab a clinically effective
and cost-effective treatment option for patients with LA/mUC in Scotland. The analysis adds to the growing
body of evidence supporting its availability in a range of countries where it is the newly established standard of
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Table 2. Scenario analysis results.
Uncertainty category Scenario run ICER (£)

Base case Base-case analysis 15,046

PFS Exponential applied to both arms 20,309

Generalized gamma applied to both arms 14,384

Gompertz applied to both arms 15,910

Log-logistic applied to both arms 18,382

Log-normal applied to both arms 19,028

Weibull applied to both arms 20,007

1-knot hazard applied to both arms 15,568

1-knot odds applied to both arms 15,652

1-knot normal applied to both arms 14,102

2-knot hazard applied to both arms 17,017

2-knot odds applied to both arms 16,077

2-knot normal applied to both arms 16,660

3-knot hazard applied to both arms 15,035

3-knot odds applied to both arms 13,947

3-knot normal applied to both arms 14,983

PFS BICR 17,169

OS Exponential applied to both arms 16,997

Gompertz applied to both arms† 33,181

Log-logistic applied to both arms 16,056

Log-normal applied to both arms 15,675

Weibull applied to both arms 24,046

ToT Stopping rule at 2 years–TWE at 3 years 12,759

Stopping rule at 2 years–TWE at 4 years 12,133

Stopping rule at 2 years–TWE at 5 years 11,738

Stopping rule at 2 years–TWE at 6 years 11,469

Stopping rule at 2 years–TWE at 7 years 11,284

Stopping rule at 2 years–TWE at 8 years 11,152

Utilities Health state-specific utilities from JAVELIN Bladder 100 split by treatment arm 16,158

Subsequent treatments JB100 with IOs redistributed to pembrolizumab on both arms 19,173

Subsequent treatment informed by clinical input 22,070

†Within this scenario, the OS curves with avelumab and with BSC cross.
BICR: Blinded independent central review; BSC: Best supportive care; ICER: Incremental cost–effectiveness ratio (cost per quality-adjusted life-year gained); IO:
Immunotherapy; JB100: JAVELIN Bladder 100; OS: Overall survival; PFS: Progression-free survival; ToT: Time on treatment; TWE: Treatment-waning effect.

care for patients treated with first-line platinum-based chemotherapy whose disease has not progressed (including
recommendation from NICE, with similar requirements to the SMC) [40]. The survival benefits attributable to
avelumab in this setting are unprecedented within the context of this treatment setting, where current BSC consists
of no active treatment and a surveillance strategy, considering further treatment only at the point of disease
progression.

The CEA was informed primarily by patient-level data collected as part of the pivotal JAVELIN Bladder 100
trial. Findings were consistent with those of previously published CEAs in other jurisdictions, with consistent
LY and QALY gains associated with treating patients with avelumab [41–43]. However, several simplifications were
factored into the model due to limitations of the evidence available to inform model parameters, both for our
analysis and previous analyses. For example, BSC costs were omitted since these vary across individual patients and
over time, though ultimately were not expected to influence cost–effectiveness results greatly.

The JAVELIN Bladder 100 trial provides data regarding the safety and efficacy of avelumab plus BSC versus
an appropriate comparator relevant for decision-making in Scotland. Although the CEA is based on an interim
analysis with immature OS data, which is a limitation of the analysis, the CEA made full use of the extensive
data reported within the trial, including efficacy and safety data, subsequent treatment duration, and HRQoL
information. Where appropriate, adjustments were made at the validation stage based on feedback from UK
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clinicians. While data from JAVELIN Bladder 100 were considered broadly generalizable to Scottish practice, the
use of subsequent immunotherapies after avelumab was considered a limitation, as consecutive immunotherapy
treatments are not considered as part of clinical practice in Scotland. However, consecutive use of immunotherapy
only occurred for 6.3% of the intention-to-treat population. Second-line immunotherapies are available in England,
Wales and Scotland; therefore, the decision problem is the same across the UK, and the cost–effectiveness outcomes
result should be considered as generalizable to England and Wales, as further demonstrated by the recent NICE
recommendation for avelumab in mUC [40]. Although costs were adapted within the model, it was challenging to
ascertain how the use of subsequent therapy may have influenced efficacy estimates. Scenario analysis indicated
that while subsequent therapies may be a limitation of the Scottish CEA, adapting inputs to reflect local practice
was not a key driver in cost–effectiveness outcomes, and the overarching results still indicated avelumab was a
cost-effective treatment.

The cost–effectiveness model adopted a simple yet intuitive structure, allowing for transparent interpretation of
results from the JAVELIN Bladder 100 trial. A comprehensive set of sensitivity analyses (beyond those presented
within the SMC guidance) further demonstrated the robustness of the evidence and modeling assumptions. The
results were most sensitive to alternative survival extrapolations, which is typical of an oncology product’s appraisal
with maturing evidence. Relatedly, the key limitations of this study were related to the certainty of OS and ToT
estimates associated with avelumab as a maintenance therapy. With the availability of longer-term data from
the JAVELIN Bladder 100 trial, the uncertainty regarding long-term survival outcomes for patients treated with
avelumab will diminish [44]. Despite uncertainty linked to OS and ToT, extensive scenario analyses were conducted,
and avelumab was shown to consistently offer an incremental LY and QALY gain compared with BSC, and model
results showed avelumab to be a cost-effective treatment strategy.

Conclusion
Avelumab first-line maintenance immunotherapy with BSC was considered by the SMC to be a cost-effective
treatment strategy for Scottish patients with LA/mUC that has not progressed on or after first-line platinum-based
chemotherapy. The use of avelumab as a maintenance therapy represents a step-change in the management of
LA/mUC, offering a clinically and cost-effective therapy for patients in NHS Scotland practice who are otherwise
faced with no active treatment alternatives until disease progression.

Summary points

• In international treatment guidelines, platinum-based chemotherapy, followed by avelumab maintenance in
patients without disease progression, is the standard-of-care first-line treatment for locally advanced or
metastatic urothelial cancer (LA/mUC).

• We describe the economic model and associated inputs that informed the Scottish Medicines Consortium’s
assessment of the cost–effectiveness of avelumab first-line maintenance treatment for patients with LA/mUC.

• A partitioned survival analysis model was constructed to assess the cost–effectiveness of avelumab plus best
supportive care (BSC) compared with BSC alone.

• The model incorporated data from the pivotal JAVELIN Bladder 100 Phase III trial, with parametric survival
models fitted for key efficacy endpoints.

• Direct medical costs incorporated in the model included treatment acquisition costs, medical visits, laboratory
tests, costs associated with managing grade ≥3 adverse events and costs of subsequent therapies.

• Avelumab plus BSC was estimated to provide an additional 12.3 months in a pre-progression health state and a
mean OS benefit of 12.0 months, translating into an additional 0.63 quality-adjusted life-years (additional
7.5 months in a state of full health) versus BSC alone.

• The base-case incremental cost–effectiveness ratio was £15,046.
• Comprehensive sensitivity analyses further demonstrated the robustness of the evidence and modeling

assumptions.
• Based on these analyses, the Scottish Medicines Consortium considered avelumab to be a cost-effective treatment

option for patients with LA/mUC in Scotland.
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