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Abstract

Background: Both the antibody-drug conjugate (ADC) enfortumab vedotin (EV) and
programmed death-1 inhibitor pembrolizumab have been shown to provide survival benefits
in patients previously treated with locally advanced or metastatic urothelial carcinoma (la/
mUC). Cost-effectiveness is necessary to consider whether the increased efficacy of the two
therapies will lead to higher prices for first-line treatment of previously untreated la/mUC.
Objectives: To guide the choice of EV plus pembrolizumab or chemotherapy for patients with
previously untreated la/mUC.

Design: The cost-effective analysis.

Methods: A Markov model was developed to simulate the lifetime of patients with previously
untreated la/mUC to assess the overall cost and efficacy of EV plus pembrolizumab and
chemotherapy based on the EV-302/KEYNOTE-A39 trial. Primary outcomes included total cost,
life-years (LYs), quality-adjusted LYs (QALYs]), the incremental cost-effectiveness ratio (ICER),
and incremental net health benefits at the USA and Chinese willingness-to-pay threshold

of $150,000/QALY and $35,173/QALY, respectively. Model stability was examined through
sensitivity and subgroup analyses.

Results: EV plus pembrolizumab and chemotherapy treatment regimens were associated
with 2.07-2.16 and 1.04-1.06 QALYs with corresponding costs of $288,347-$532,362 and
$24,773-$267,568, respectively. ICERs in the United States and China are $267,491/QALY and
$254,339/QALY, respectively. The factors that most strongly influenced model outcomes in
unidirectional sensitivity analyses were patient weight and the cost of EV. To achieve greater
cost-effectiveness, EV costs would need to be reduced by over 75% and 10% in the United
States and China, respectively.

Conclusion: While first-line EV plus pembrolizumab has significant health benefits compared
to chemotherapy for patients with previously untreated la/mUC, this regimen is not cost-
effective at the current price in the United States or China.

Keywords: chemotherapy, cost-effectiveness, enfortumab vedotin, locally advanced or
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Introduction including approximately 66,242 and 81,400 new

Bladder cancer is the most prevalent urinary sys-
tem malignancy in the world and among the 10
most common forms of cancer, with approxi-
mately 573,278 new diagnoses in 2020 alone,!

diagnoses in China and the United States, respec-
tively.>3 Roughly 90% of bladder cancer cases are
of the urothelial carcinoma (UC) subtype,* and
~5% of patients are initially diagnosed with
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metastatic disease, with a 5-year survival rate for
this population of just 5%.5 Platinum-based
chemotherapy is currently the standard first-line
treatment for locally advanced or metastatic UC
(la/mUCQC). The survival of patients who undergo
such treatment, however, tends to be poor, with
median overall and progression-free survival
(mOS and mPFS) intervals that generally do not
exceed 9 and 6 months, respectively.® There thus
remains a significant unmet need for improved
therapeutic regimens that can yield better la/
mUC patient outcomes.

The advent of immune checkpoint inhibitors
(ICIs) and antibody—drug conjugates (ADCs) has
profoundly reshaped the oncology treatment
landscape.”8 Pembrolizumab is an anti-PD-1
antibody,” while enfortumab vedotin (EV) is an
ADC consisting of a nectin-4-specific antibody
conjugated by a drug linker to a monomethyl
auristatin E payload.® Both of these drugs have
been shown to significantly improve the survival of
la/mUC when used as per the recommendations
included in many international guidelines.”10
This promising single-agent efficacy has led to
interest in the potential benefits of their combined
use. To address this topic, the open-label rand-
omized phase III EV-302/KEYNOTE-A39
(NCT04223856) trial explored the safety and
efficacy of EV plus pembrolizumab relative to
chemotherapy when used as a first-line treatment
for individuals with previously untreated la/mUC.
In this trial, EV plus pembrolizumab significantly
prolonged patient mOS (31.5 vs 16.3 months;
hazard ratio (HR), 0.47; 95% confidence interval
(CI), 0.38-0.58; p<<0.00001) and mPFS (12.5
vs 6.3months; HR, 0.45; 95% CI, 0.38-0.54;
$»<<0.00001) without any increase in the inci-
dence of unexpected treatment-related adverse
events (AEs).!! These promising results have the
potential to significantly influence international
guidelines and to influence clinical decision-mak-
ing when managing la/mUC patients.

While promising clinical outcomes are significant
from a healthcare perspective, these new thera-
pies also entail high medical costs. It is thus essen-
tial that pharmacoeconomic evaluations be
conducted to better guide the marketing and
widespread application of innovative treatment
options. These analyses can help identify appro-
priate pricing levels while improving patient
acceptance of these emergent regimens.
Accordingly, the present study was designed to

evaluate the cost-effectiveness of EV plus pem-
brolizumab versus chemotherapy as a first-line
treatment for la/mUC patients from the perspec-
tives of the healthcare systems in the United
States and China.

Materials and methods

The phase III EV-302/KEYNOTE-A39 trial
was the source of the data used to conduct this
study, as per the CHEERS 2022 guidelines!1:12
(Table S1).

Study overview and design

This study included 886 patients with previously
untreated la/mUC, an Eastern Cooperative
Oncology Group performance status (ECOG PS)
<2, and a glomerular filtration rate =30ml/min
was established. Of these patients, 442 underwent
EV (1.25mg/kg) plus pembrolizumab (200mg)
treatment, while the remaining 444 received chem-
otherapy (gemcitabine (1000mg/m?) plus cisplatin
(70mg/m?3) or carboplatin (area under the curve
5)).11 Then, 8.7% and 13.6% of the patients in
these respective groups developed progressive dis-
ease (PD) and were administered paclitaxel and
pembrolizumab as a standard second-line treat-
ment approach by international guidelines, while
the remaining patients received the best supportive
care (BSC)%11 (Table S2). Drug doses were calcu-
lated based on the assumption that all patients
were 69-year-old males with a creatinine clearance
rate of 1 mg/dL, a body weight of 70 and 60 kg, and
a body surface area of 1.84 and 1.72m? in the
United States and China, respectively!?14 (Table
1). Terminal care was administered to patients
who died beginning 1 month before death.%11

Model construction and transition

A Markov model incorporating three health states
(PFS, PD, and death) was developed to assess the
cost-effectiveness of EV plus pembrolizumab. All
patients were assumed to be treated with EV plus
pembrolizumab or chemotherapy alone in the
PFES state until disease progression. When the
disease progressed or unacceptable AEs occurred,
patients in both groups could receive subsequent
comprehensive treatment until death. This model
included a 3-week cycle period and was used to
simulate the patient lifetime, and model construc-
tion was performed with TreeAge Pro (version
2021, Williamstown, MA, https://www.treeage.
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Table 1. Clinical and health parameters.

Variable Baseline value (range) Distribution
Clinical parameters
Weibull survival model for 0S
Chemotherapy Scale=0.031710, Shape=1.086298™ NA
EV+P Scale=0.013950, Shape=1.126849" NA
Weibull survival model for PFS
Chemotherapy Scale=0.085880, Shape=1.110700" NA
EV+P Scale=0.073244, Shape =0.848184" NA
Rate of post-discontinuation therapy
EV+P 0.087 (0.070-0.104)" Beta
Chemotherapy 0.136 (0.101-0.163)" Beta
Risk for main AEs in chemotherapy
Thrombocytopenia 0.194 (0.155-0.233)" Beta
Neutropenia 0.300 (0.240-0.360)" Beta
Anemia 0.314 (0.251-0.377)" Beta
Risk for main AEs in EV + P
Maculopapular rash 0.077 (0.062-0.092)" Beta
Health parameters
Utility and disutility
Utility of PFS 0.842 (0.674-1.010)15%6 Beta
Utility of PD 0.840 (0.640-0.960)5.16 Beta
Disutility of AEs (=3 grades) 0.273 (0.218-0.328)3.17 Beta

AEs, adverse events; EV + P, enfortumab vedotin plus pembrolizumab; NA, not applicable; OS, overall survival;

PD, progressive disease; PFS, progression-free survival.

com; Figure S1). Study outcomes included life-
years (LY), quality-adjusted life-years (QALYS),
incremental cost-effectiveness ratios (ICERs),
and incremental net health benefit INHB) at a
willingness-to-pay (WTDP) threshold of $150,000/
QALY (USA) and $35,173/QALY (three times
the per capita gross domestic product of
China).!314 ICER refers to the incremental cost
required to achieve an incremental effect, and it
makes the difference between different treatments
by comparing the ratio of the cost difference to
the effective output. ICER=AC/AE (AC is the
incremental cost, AE is the incremental effect).

The calculated ICER results should also be cor-
related with the patient’s WTP to determine
whether the intervention is cost-effective. Annual
3% and 5% discounts were applied to costs and
utility values in the United States and China,
respectively.!* As novel therapies are very expen-
sive, cost-effectiveness was also evaluated at
prices corresponding to 100%, 70%, 60%, 50%,
and 10% of current EV prices.

OS and PFS survival data from the EV-302/
KEYNOTE-A39 trial were obtained wusing
GetData Graph Digitizer (v 2.26, Graph Digitizer
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Pty Ltd, available at: http://www.getdata-graph-
digitizer.com/index.php); MATLAB (v R2020a,
The MathWorks, Inc. available at: https://ww2.
mathworks.cn/products/matlab.html); R (v 4.2.2,
R Foundation, available at: http://www.rproject.
org), and the extracted data were used to calcu-
late transition probabilities. These survival data
were assessed through parametric curve fitting
with the Weibull, Log-logical, Lognormal,
Exponential, and Gompertz distributions, ulti-
mately leading to the selection of the Weibull dis-
tribution as being most appropriate based on
visual inspection and a combination of the Akaike
information criterion and Bayesian information
criterion (Figure S2 and Table S3). The Weibull
distribution was then used for extrapolation with
MATLAB (v R2020a). The shape (A) and scale
(y) parameters were then computed with R (v
4.2.2) as follows:

(1-expiA(t —u) — A DA >0,y >0)

where u and ¢ represent the Markov period and
the current model period, respectively!314 (Table 1).

Estimates of cost and utility

The utility was used to reflect patients’ quality-of-
life (QoL) weights in the natural history of the
disease, on a scale of 0 (death) to 1 (total
health). Utilities were used to obtain QALY by
discount LYs. Utility values for PFS and PD in
this study were set at 0.842 and 0.800 for la/
mUC patients, respectively, based on two prior
studies!>18 (Table 1). AE-related disutility val-
ues in the first cycle were extracted from other
studies and used for the present analyses.13:10
The utility of PFS was reduced by the duration-
adjusted disutility (Table 1). Only direct medi-
cal costs were taken into consideration,
including the costs of drugs, AE management,
administration, PD-L1 testing, tumor imaging,
BSC, and terminal care. Drug costs were obtained
from the Centers for Medicare & Medicaid
Services, RedBook, and DrugDataexpy,!7:19:20
while other costs were based on literature
sources.!31416:21,22 'The Consumer Price Index
was used to adjust costs to 2023 prices.?3

Sensitivity and subgroup analyses
Model robustness was assessed by performing
sensitivity analyses. In one-way sensitivity

analyses, individual parameters were varied
within £20% of the baseline.!* For probabilistic
sensitivity analyses, 10,000 Monte Carlo simula-
tions were run.!?> Cost-effectiveness at various
WTP thresholds was assessed with cost-effective-
ness acceptability curves and scatter plots.

The EV-302/KEYNOTE-A39 trial included sub-
group-specific HRs for OS and PFS to enable the
calculation of ICER and INHB values for indi-
vidual subgroups.!! Factors considered in sub-
group analyses included patient age, sex, ECOG
PS, primary disease site of origin, liver metasta-
ses, PD-LL1 expression, and cisplatin eligibility.
Due to the lack of subgroup-specific data, base-
line characteristics of subgroup patients and over-
all patients are considered to be the same, except
for HRs of OS and PFS, according to Ding
et al.13’s approach.

Results

Cost-effectiveness results

Using the established model, the life expectancy
of previously untreated la/mUC patients treated
with EV plus pembrolizumab was 1.34 LYs
(16 months) and 1.25 LYs (15months) longer
than that of patients treated with chemotherapy
in the United States and China, respectively
(Table 2). After adjusting for QoL and discount-
ing, EV plus pembrolizumab was associated with
respective increases of 1.1 and 1.04 QALYs rela-
tive to chemotherapy, with an incremental cost of
$294,794 and $263,575 for corresponding ICERs
of $267,491/QALY  ($220,735/LY) and
$254,339/QALY ($210,206/LY) and INHBs of
—0.87 QALYs or —6.45 QALYs at traditional
respective US and Chinese WTP thresholds of
$150,000/QALY and $35,173/QALY (Table 2).
In all cases, these calculated ICERs were above
the selected WTP thresholds, indicating that EV
plus pembrolizumab is not a cost-effective option
for this patient population at current prices.
However, this regimen was predicted to be cost-
effective when the cost of EV was reduced by
40% and 90% in the United States and China,
respectively (Table 2).

Sensitivity analysis

One-way sensitivity analyses indicated that ICERs
were most strongly impacted by body weight
($113,254/QALY-$575,964/QALY), followed
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Table 2. Cost and population assessment.

Parameters US value (range) China value (range) Distribution
Drug cost, $/cycle

Enfortumab vedotin 24,534 (19,627-29,441)17 18,827 (15,062-22,592)"?  Gamma

Pembrolizumab 11,282 (9026-13,538)"7 560 (448-672)20 Gamma

Chemotherapy 99 (79-119)17 41 (33-49)2 Gamma

Paclitaxel 38 (30-46)"7 93 (74-112)2 Gamma
Cost of AEs

EV+P 1375 (1100-1650)1 5 (4-6)1¢ Gamma

Chemotherapy 8713 (6970-10,456])1314.16 693 (554-832)13.14.16 Gamma
Administration per cycle 209 (167-251)1¢ 14 (11-17)16 Gamma
PD-L1 tests per patient 476 (381-571)2 137 (110-164)21 Gamma
Tumor imaging per cycle 942 (754-1130)% 143 (114-172)2 Gamma
Best supportive care per cycle 1374 (1099-1649)1¢ 711 (569-853)16 Gamma
Terminal care per patient 6246 (4997-7495)22 1761 (1409-2113)% Gamma
Body weight, kg 70 (35-140)13 65 (33-130)14 Uniform
Body surface area, meters? 1.840 (1.472-2.208)13 1.720 (1.376-2.064)14 Uniform
Discount rate 0.030 (0-0.050)14 0.05 (0-0.080)14 Uniform

AEs, adverse events; EV + P, enfortumab vedotin plus pembrolizumab; PD-L1, programmed cell death ligand-1.

by the cost of EV and mean utility values (Figure
1). By contrast, outcomes were not particularly
affected by the costs of chemotherapy, adminis-
tration, or terminal care. Overall, these results
support the relatively robust nature of the base-
case analyses. Cost-effectiveness acceptability
curves and scatter plots revealed that there was a
0% chance of EV plus pembrolizumab being a
cost-effective alternative to chemotherapy at a
WTP of $150,000/QALY (USA) or $35,173/
QALY (China) (Figure 2 and Figure S3).

Subgroup analysis

Subgroup analyses were conducted using the HRs
for patient OS and PFS in appropriate subgroups
at the selected WTP thresholds of $150,000/
QALY (USA) or $35,173/QALY (China). In
these analyses, negative INHBs were observed in
all cases, and the odds of EV plus pembrolizumab
being cost-effective remained at 0%, with ICERs
ranging from $221,233/QALY to $300,102/
QALY (Table 3). EV plus pembrolizumab may be

more economically effective when the risk of pro-
gression or death is higher for subgroups.

Discussion

The promising results of the phase III EV-302/
KEYNOTE-A39 trial highlighted the promising
risk-benefit profile of this novel ADC plus PD-1
inhibitor combination such that patients treated
with EV plus pembrolizumab achieved improved
OS and PFS relative to patients treated with
chemotherapy.l! These results suggest that this
drug may significantly influence the global market
for la/mUC patient treatment. The high cost of
novel innovative cancer drugs, however, can place
an imposing economic burden on patients and
healthcare systems, resulting in the consumption
of dramatically higher levels of medical resources.
To enable the most effective utilization of limited
resources, it is essential to evaluate the pharmaco-
economic characteristics of new therapies and
expensive drugs. Accordingly, this study was con-
ducted as the first analysis of the cost-effectiveness
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(a)

Body weight: 35Kg to 140Kg

Cost of enfortumab vedotin :$19,627 to $29,441
Utility of PD: 0.640 to 0.960

Utility of PFS: 0.674 to 1.010

Cost of AEs in chemotherapy: $6,970 to $10,456
Risk of neutropenia in chemotherapy: 0.240 to 0.360
Cost of pembrolizumab: $9,026 to $13,538

Risk of maculopapular rash in EV+P: 0.062 to 0.092
Risk of anemia in chemotherapy: 0.251 to 0.377
Disutility of AEs (>3 grades): 0.218 to 0.328

Cost of AEs in EV plus pembrolizumab: $1,100 to $1,650

Risk of thrombocytopenia in chemotherapy: 0.155 to 0.233

100,000

(b)

Body weight: 33Kg to 130Kg

Cost of enfortumab vedotin :$15,062 to $22,592
Utility of PD: 0.640 to 0.960

Utility of PFS: 0.674 to 1.010

Disutility of AEs (=3 grades): 0.218 to 0.328

Risk of neutropenia in chemotherapy: 0.240 to 0.360
Risk of anemia in chemotherapy: 0.251 to 0.377
Cost of BSC: $569 to $ 853

Risk of thrombocytopenia in chemotherapy: 0.155 to 0.233
Cost of AEs in chemotherapy: $554 to $832

Risk of maculopapular rash in EV+P: 0.062 to 0.092

Cost of paclitaxel: $74 to $112

100,000

[ Lower

ICER, $267,491/QALY I Upper

I I I I 1
200,000 300,000 400,000 500,000 600,000

[ Lower

ICER, $254,339/QALY I Upper

I T T 1
200,000 300,000 400,000 500,000

Figure 1. The one-way sensitivity analyses for the enfortumab vedotin plus pembrolizumab compared to the

chemotherapy in the United States (a) and China (b), respectively.

AEs, adverse events; BSC, best supportive care; EV, enfortumab vedotin; EV + P, enfortumab vedotin plus pembrolizumab;

ICER, incremental cost-effectiveness ratio; PD, progressive disease; PFS, progression-free survival; QALY, quality-adjusted
life-year.
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Figure 2. The cost-effectiveness acceptability curves of the enfortumab vedotin plus pembrolizumab compared to the chemotherapy

in the United States (a) and China (b), respectively.

EV + P, enfortumab vedotin plus pembrolizumab; QALY, quality-adjusted life-year.

of EV plus pembrolizumab as a first-line approach
to la/mUC patient management, providing valua-
ble information that may inform the use of this
combination regimen in a clinical setting.

Based on the model established in this study at
current prices, the total cost of EV plus pembroli-
zumab is $562,362 and $288,347 in the United
States and China, respectively, yielding 2.16 and
2.07 QALYs for corresponding ICERs of
$267,491/QALY and $254,339/QALY. This sug-
gests that this combination treatment regimen is
not a cost-effective alternative to chemotherapy at
the established WTP thresholds in either of these
countries, with an overall cost-effectiveness prob-
ability of 0%. The higher costs associated with
EV treatment were primarily a result of drug and
BSC costs. In one-way sensitivity analyses, patient
body weight and EV prices were identified as the
factors that most strongly influence model results.
EV plus pembrolizumab was more cost-effective
for US and Chinese patients weighing less than
43 and 10kg, highlighting ethical concerns
regarding the need to charge less for life-sustain-
ing treatments for thin patients. The costs of EV
are also based on the number of vials used, rather
than the actual dose. This thus suggests that it
may make more sense for the cost of EV treat-
ment to be paid on a per-patient or per-cycle
basis, rather than a per-bottle basis.

To achieve similar odds of being cost-effective,
the unit price for EV would need to be below
$84.14/mg (60% of the current price) and $11.59/
mg (10% of the current price) in the United
States and China, respectively. While EV has
been marketed in the United States, the same is

not true in China. As such, Chinese EV prices in
this model were based on its cost in Hong Kong.
In these analyses, the cost of EV plus pembroli-
zumab was 10-fold higher than that of chemo-
therapy, contributing to very high total costs and
poor cost-effectiveness. Even though EV plus
pembrolizumab is not an economically efficient
option in China, this does not indicate that
patients should be administered less effective
treatment regimens. The costs of many cancer
drugs have dropped markedly following price
negotiations and their entry into the Chinese
market.2* These changes in drug prices thus sug-
gest that there is a possibility of EV-based regi-
mens being more economically viable after they
are available in China. Newer drugs also cost
much more than extant drugs, and a lack of fed-
eral control together with limited transparency
result in the United States having the highest
drug prices.?5:26 The appropriate balancing of the
costs of innovative anticancer drugs in high- and
middle-income countries is thus an important
approach to overcoming this issue.

Several prior reports have explored the cost-effec-
tiveness of pembrolizumab or EV when used as a
second-line treatment option for mUC patients.
Whu et al.,!% for example, found that EV treatment
was not cost-effective relative to chemotherapy in
the United States (ICER, $2,168,746.71/QALY),
the UK (ICER, $2,164,494.38/QALY), or China
(ICER, $1,775,576.56/QALY). Moreover, Ren
et al.?” (ICER, £67,068/QALY), Srivastava
et al.28 (ICER, €71,924/QALY), and Hale et al.22
(ICER, $78,925/QALY) found the pembroli-
zumab was a cost-effective alternative to chemo-
therapy from the perspective of respective
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Table 3. Cost-effectiveness results.
Cost of EV+P Incremental Incremental benefits2 ICER2 INHB, Comments?
cost, $° QALYs?
LYs QALYs $/LY $/QALY
The United States
Full cost (baseline results) 294,794 1.34 1.10 220,735 267,491 -0.87 Not cost-effective
70% cost 192,806 1.34 1.10 144,369 174,949 -0.19 Not cost-effective
60% cost 158,810 1.34 1.10 118,914 144,102 0.04 Cost-effective
50% cost 124,814 1.34 1.10 93,458 113,254 0.27 Cost-effective
10% cost -11,170 1.34 1.10 Dominant® Dominantt  1.18 Cost-effective
China
Full cost (baseline results) 263,575 1.25 1.04 210,206 254,339 -6.45 Not cost-effective
70% cost 186,418 1.25 1.04 148,672 179,887 -4.26 Not cost-effective
60% cost 160,699 1.25 1.04 128,161 155,069 -3.53 Not cost-effective
50% cost 134,981 1.25 1.04 107,650 130,251 -2.80 Not cost-effective
10% cost 32,106 1.25 1.04 25,605 30,980 0.13 Cost-effective

3EV + P versus the chemotherapy.
®Dominant, EV + P showed higher effectiveness and lower cost, as compared with chemotherapy.

EV + P, enfortumab vedotin plus pembrolizumab; ICER, incremental cost-effectiveness ratio; INHB, incremental net health benefits; LYs, life-years;
QALYs, quality-adjusted life-years.

healthcare systems in the UK, Switzerland, and
the United States. This high level of consistency
across countries for these new drugs is surpris-
ing but also emphasizes the importance of
approving new drugs not solely based on their
clinical benefits, but also on their relative eco-
nomic performance.

The remarkable EV-302/KEYNOTE-A39 study
results have highlighted a promising new approach
to the standard first-line treatment of la/mUC,
employing a novel combination treatment regi-
men to benefit the entire study population irre-
spective of their PD-L1 expression status of
cisplatin tolerance. The excellent performance of
this EV plus pembrolizumab program offers new
hope to most la/mUC patients while also increas-
ing the confidence of clinicians in their ability to
overcome clinical challenges. Overall, however,
given the finding that EV plus pembrolizumab
has a more favorable health advantage for patients
with liver metastases, PD-IL1 CPS scores <10,
and upper urinary tract cancer, it is important to
explore specific biomarkers and disease types to
maximize the efficacy of EV treatment, thereby

inevitably enhancing the cost-effectiveness of this
drug.

The study has several important strengths worthy
of highlighting. For one, this is the first and most
up-to-date analysis of the cost-effectiveness of EV
plus pembrolizumab relative to chemotherapy in
patients with previously untreated la/mUC.
ADCs and ICIs have emerged as promising tools
for the treatment of a wide array of solid tumors.
While EV and pembrolizumab received FDA
approval for la/mUC patient treatment and are
included in international guidelines, the eco-
nomic viability of combining these treatments has
not been established in any prior studies. Second,
the cost-effectiveness of this combination treat-
ment regimen was assessed from the perspectives
of the medical systems in the United States and
China owing to the marked differences in health-
care and other conditions between these nations.
These results can be drawn upon by policymak-
ers, individuals in the healthcare-related financial
sector, and clinicians to better guide pricing and
clinical decision-making efforts. Third, the phar-
macoeconomic outcomes associated with EV plus
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pembrolizumab treatment for seven subgroups of
patients defined in the EV-302/KEYNOTE-A39
trial were assessed. The resultant economic infor-
mation may thus aid efforts to formulate appro-
priate individualized treatment regimens for these
patient subsets. Lastly, changes in patient body
weight and EV pricing were found to markedly
alter the economic viability of this combination
treatment regimen, suggesting that price reduc-
tions and appropriate drug dosing are important,
informing future multi-party drug price negotia-
tion and efforts to design treatment plans.

There are some limitations to this study. For one,
short-term survival benefits were extrapolated to
model the lifetime disease progression and sur-
vival of la/mUC patients, potentially reducing
study robustness. To minimize this risk, appro-
priate modeling strategies were used to predict
these outcomes, and many different variables
were taken into consideration during sensitivity
analyses. Second, the EV-302/KEYNOTE-A39
trial did not provide detailed patient QoL infor-
mation, precluding efforts to directly extract
health-related utility data such that these were
derived from prior studies. Importantly, however,
utility values did not significantly alter model out-
comes in sensitivity analyses. Third, the estab-
lished Markov model only considered grade 3+
AEs, potentially leading to the underestimation of
AE management-related costs. Sensitivity analy-
ses, however, suggested that these costs had a
fairly small impact on the conclusions of this
study. Lastly, the cost-effectiveness of EV plus
pembrolizumab was assessed by calculating a dis-
count in the model, and this price is expected to
reach a minimum when approved. With the
launch of EV in China, updates to this model will
be required.

Conclusion

In conclusion, based on the available data, EV
plus pembrolizumab is not expected to be a
cost-effective option for the treatment of previ-
ously untreated la/mUC patients from the per-
spectives of payers in the United States or China
at the appropriate WTP threshold. These results
have the potential to guide clinical decision-
making regarding the management of la/mUC
patients or the establishment of appropriate
pricing and medical reimbursement policies for
these drugs. However, these results demonstrate
that EV plus pembrolizumab treatment does
afford patients significant clinical benefits while

simultaneously imposing a heavy economic bur-
den. Efforts to reduce EV costs may be highly
effective as a means of improving the accessibil-
ity of this innovative therapeutic regimen in the
clinic.
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