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Objective: To estimate the budgetary impact of adopting selinexor (XPOVIO; Karyopharm
Therapeutics, Inc.) for the treatment of adult patients with penta-refractory multiple myeloma
(MM) from the perspective of a third-party payer in the United States (US).

Methods: A budget impact analysis was conducted in one-year increments for the first 3 years
after the introduction of selinexor for a private payer or Medicare Part D. Total annual treatment
costs (2018 US dollars) were calculated as the sum of drug costs, costs of adverse events (AEs;
grade >3), along with ongoing best supportive care costs. The number of eligible patients was
derived from national epidemiology statistics, healthcare databases, and published literature.
Results: In the base-case analysis, selinexor was associated with a per member per month
(PMPM) cost of $0.0103 in year 3, assuming a market uptake of 64%, for a hypothetical
private payer plan with one million members and four eligible patients. In a scenario analysis
with 16 eligible patients with triple-class refractory MM regardless of the line of therapy
(this additional scenario analysis was performed with an eligible population that does not fit
squarely within the approved label for selinexor but was performed strictly for the purpose of
demonstrating the results of the budget impact model when based on a larger pool of eligible
patients), the estimated PMPM cost in year 3 was $0.0388. The model showed comparable
sensitivity to treatment duration, wholesale acquisition cost for selinexor, and year 1 uptake.
The base-case analysis conducted from the perspective of Medicare Part D was associated
with a PMPM cost of $0.0078 in year 3 with 159 eligible patients.

Conclusions: The model estimates a small and manageable budget impact of adopting
selinexor into a third-party US payer plan, given the low prevalence of penta-refractory
MM.
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Introduction
Multiple myeloma (MM) is a hematologic cancer that develops as a plasma cell
malignancy within the bone marrow." Clinical manifestations of MM are driven by
the production and secretion of monoclonal proteins and other bioactive molecules
by malignant cells and are associated with end organ damage, including hypercal-
cemia, renal insufficiency or failure, anemia, immune dysfunction, and bone
destruction. MM is the second most common form of blood cancer in the US,
with an estimated prevalence of 131,392 patients with MM in 2016.% Projections for
2019 included 32,110 estimated new cases of MM and 12,960 estimated deaths
from the disease in the US.?

Significant progress has been made in the treatment of MM over the past two
decades with the development of novel therapeutics and immunotherapies.*> There
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are currently three classes of drugs used, often in combi-
nation, for the treatment of MM: proteasome inhibitors
(PIs; eg, bortezomib, carfilzomib), immunomodulatory
agents (IMIDs; eg, lenalidomide, pomalidomide), and
monoclonal antibodies (eg, the anti-CD38 monoclonal
anti-CS1
elotuzumab).*> Additional treatment modalities include

antibody  daratumumab, the antibody
chemotherapy, bone marrow transplant, and radiation ther-
apy. Newer therapies, including IMIDs and Pls, were
utilized by 61.3% of patients in 2014.°

Despite advances made in treatment, the disease is
incurable and almost all patients experience relapse and
develop refractory (drug-resistant) disease. The 5-year sur-
vival rate for patients diagnosed with MM from 2009 to
2015 was estimated to be 52.2% in the US.? Treatment of
relapsed and/or refractory MM (RRMM) is particularly
challenging, with relatively poor prognosis for most
patients.*”® For patients with MM that is refractory to
multiple therapies, overall survival (OS) is extremely
short. For example, in heavily pretreated patients with dar-
atumumab-refractory MM, the median OS is 1.7 to 3.0
months.”'? Having exhausted all available treatment
options with clinical benefit, patients may choose between
experimental therapy, retreatment strategies, and best sup-
portive care for managing symptoms and quality of life.'*'?

Selinexor (XPOVIO; Karyopharm Therapeutics, Inc.)
is a first-in-class selective oral nuclear transport inhibitor
that works synergistically with dexamethasone to achieve
selective killing of malignant plasma cells."* In the
STORM (Selinexor Treatment of Refractory Myeloma)
phase 2b trial (NCT02336815), patients (N=122; n=83
with penta-refractory myeloma, ie, refractory to bortezo-
mib, carfilzomib, lenalidomide, pomalidomide, and dara-
tumumab) had an overall response rate (ORR) of 25%
(N=21; 95% confidence interval [CI], 19 to 35), and
a median OS of 8.6 months (95% CI, 6.2 to 11.3).!>!¢
Selinexor has been approved by the US Food and Drug
Administration (FDA) in combination with low dose dex-
amethasone for the treatment of adult patients with
RRMM who have received at least four prior therapies
and whose disease is refractory to at least two Pls, two
IMIDs, and an anti-CD38 monoclonal antibody.'*

The introduction of newer drug therapies has been
associated with an increase in the costs of RRMM treat-
ment. According to a retrospective analysis of the Truven
Health MarketScan Research Databases, the per patient
per month (PPPM) MM treatment-related drug costs rose
from $346 in 2000 to $4,179 in 2014.° In 2014, treatment-

related drug costs accounted for an estimated 28.5% of
total healthcare costs among patients with MM.® The cost
of oncology drugs has a significant impact on payers’
budgets, and quantifying the potential budget impact of
new therapies is important for the management of oncol-
ogy costs.'” Value-based frameworks also incorporate eco-
nomic evidence to inform healthcare decision-makers of
the potential value of new therapies.'® The American
Society of Clinical Oncology (ASCO), for example, uti-
lizes cost of oncology drugs in the calculation of net health
benefits.!*2° In this work, a US-focused model was devel-
oped to evaluate the expected budget impact of adopting
selinexor into a third-party payer plan for the treatment of
eligible adult patients with RRMM.

Methods
Model Characteristics: Perspective, Time

Horizon, Structure

The net budgetary impact of selinexor was considered from
the perspective of a third-party payer in the US. The budget
impact analysis followed the International Society for
Pharmacoeconomics and Outcomes Research (ISPOR)
guidelines as well as the guidelines set forth by the
Academy of Managed Care Pharmacy (AMCP) for economic
evaluations to support formulary listings.?'** A schematic of
the budget impact model is shown in Figure 1.

The model considered only direct costs associated with
selinexor treatment. Total annual treatment costs (ie, drug
costs, costs of serious adverse events, and best supportive
care costs) were calculated to determine the projected
budget impact of adding selinexor as a treatment for eli-
gible patients. The model did not include discounting. All
results are presented undiscounted as is standard practice
and aligned with AMCP requirements and ISPOR
guidelines.’’"*® A key assumption was that the use of
selinexor would not meaningfully reduce the costs of
best supportive care as patients would continue to receive
intervention through supportive care to address complica-
tions of disease arising from anemia and bone disease or
destruction (eg, bone pain).** The analysis was conducted
in one-year increments for the first 3 years after the intro-
duction of selinexor.

Model Population

The model population was based on the projected popula-
tion of the US in 2019 (US Census Bureau).”® The input
for the annual number of US patients who were considered
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Insurer plan population by year

Prevalence of selinexor eligible patients
(% of population)

Percentage of patients on insurer plan
(% of selinexor patients)

Formulary without selinexor
* No active treatment

* Best supportive care cost

Formulary with selinexor
* Selinexor + dexamethasone drug costs

* Selinexor AE costs
* Best supportive care cost

Figure | Schematic representation of the budget impact model structure.

eligible to receive selinexor was 2,400.2” The selinexor
eligible patient population size was derived from the esti-
mated number of patients in therapy line 3 or greater (4L+)
with prior bortezomib, lenalidomide, daratumumab, poma-
lidomide, and carfilzomib or ixazomib exposure. Sources
used to estimate the eligible patient population size
included the Surveillance, Epidemiology, and End
Results (SEER) program, Kantar Health, Intrinsiq,
Symphony Claims Data (2016 to 2018), and the Flatiron
Health Analytic Database (2011 to 2018).

Based on epidemiology studies, approximately 60% of
patients with RRMM are above the age of 65.2%7°
Because of differences by age in mortality rates and like-
lihood to proceed through multiple lines of treatment,
younger patients may be more likely to be eligible for
selinexor in the penta-refractory setting. Of patients eligi-
ble for treatment with selinexor, 57% were assumed to be
on a private insurer plan (ie, younger than 65) while 43%
were assumed to be on Medicare (ie, aged 65 or older). As
such, two base-case perspectives were considered for the
model; one from the perspective of a private insurer and
a second from the perspective of Medicare.

As a scenario analysis, the model population could be
modified to reflect the estimated number of US patients with
triple-class refractory MM who have received three previous

lines of therapy (ie, 6,000 patients) or the number of patients
with triple-class refractory MM regardless of the number of
prior lines of therapy (ie, 9,000 patients).>® This additional
scenario analysis was performed with an eligible population
that does not fit squarely within the approved label for
selinexor but was performed strictly for the purpose of
demonstrating the results of the budget impact model when
based on a larger pool of eligible patients.

The model considered a hypothetical private payer plan
with population of one million members, or, alternatively,
51 million members participating in Medicare Part D.*'%
An assumption was made that the number of selinexor
eligible patients would remain constant over 3 years.

Treatment Parameters

Medication Dosing, Duration, and Treatment Costs
The budget impact model included selinexor therapy as
provided in the STORM trial (NCT02336815) and best
supportive care.”> The model used a dosage of 80 mg
twice weekly for selinexor and a concurrent dosage of
20 mg for oral dexamethasone. The unit cost for dexametha-
sone was set to the wholesale acquisition cost (WAC)
obtained from Red Book Online (Micromedex 2.0 2018).>*
The WAC of seclinexor was based on data on file
(Karyopharm Inc.).>> The WAC per package of selinexor
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containing 32 tablets of 20 mg strength was $22,000. All
costs in the model were presented in 2018 US dollars. In the
base-case analysis, no WAC discount was assumed.

The median duration of treatment with selinexor and
concurrent dexamethasone was 8 weeks according to the
prescribing information for selinexor.'* The model assumed
that every patient received selinexor and dexamethasone for
a total of 8 weeks in 52 weeks (ie, 1 year), along with
continuous best supportive care for 52 weeks in 1 year.
Default inputs for calculation of selinexor treatment costs
are summarized in Table 1. The average per person drug cost
for 1 year of treatment was calculated by accounting for the
cost of drugs (ie, WAC), dosage, frequency, and duration of
treatment. As both selinexor and dexamethasone are orally
dosed, no wastage was considered in the model. In the base-
case analysis, adherence-adjustment factors (ie, drug adher-
ence) for selinexor and dexamethasone were set to 100%. It
was assumed that drug costs were not reduced by cost-
sharing through co-insurance or co-payment.*®

The cost of best supportive care was estimated based
on a previous study that examined costs of managing bone
pain and anemia in patients with MM receiving their third
line of therapy.”* The reported PMPM cost of $567 was
multiplied by 12 to determine the per patient annual cost
and inflated to 2018 costs using the personal consumption
expenditure (PCE) inflation index.*” Thus, the input for
per patient annual cost of best supportive care was $6,893.

Market Share

The model assumed a year 1 uptake of 28%. The market
penetration was assumed to increase to 64% in year 2. A peak
market share of 64% was maintained at year 3.** These
estimates are based on interviews conducted with US physi-
cians who treat patients with RRMM, treatment patterns for
highly pretreated RRMM in the US, and market projections.

Adverse Events

The model considered grade 3 or higher treatment-emergent
adverse events (TEAEs) from selinexor occurring in at least
5% of patients as reported in the STORM Clinical Study
Report.>** The model made a conservative assumption that
grade 3 and higher TEAEs required treatment in lieu of dosage
and/or schedule modification. To estimate the cost of each
TEAE, the number of each treatment resource was multiplied
by the cost per resource and summed across all resources used
for treatment.*® All costs were inflated to 2018 values using
the PCE inflation index.?” Unless otherwise noted, 100% of
patients with a TEAE were assumed to have used each
resource. Severe TEAESs included in the model, the percentage
of patients experiencing each TEAE, and the cost to treat an
instance of each TEAE are shown in Supplementary Table 1.

Additional details describing the resources used to treat and
follow-up on each TEAE and the unit cost for each resource
used are shown in Supplementary Table 2.

Results

Population

In the base-case analysis for a private payer plan with
one million members, the annual number of patients con-
sidered eligible for selinexor was four.'* In the base-case
analysis from the Medicare perspective (51 million mem-
bers), the annual number of patients considered eligible for
selinexor was 159.

Costs

In the base-case analysis, the total drug cost over the course
of selinexor treatment was $44,079.30 per patient. Treatment
of severe TEAEs (ie, grade 3 or higher occurring in >5% of
estimated to cost

selinexor-treated  patients) was

$2,746.36 per patient over the course of treatment. The

Table | Default Inputs for Treatment Dose, Duration, and Calculated Average Drug Costs per Patient

Drug Weekly Dose® Treatment Average Drug Cost per Average Drug Cost per 8-Week
Duration® Week Treatment?
Selinexor 8 Tablets of 20 mg 8 weeks $5,500° $44,000.00
strength
(160 mg total)
Dexamethasone | 10 Tablets of 4 mg 8 weeks $9.91°¢ $79.30
strength
(40 mg total)

Notes: *Treatment dose and duration are based on the STORM clinical trial (NCT02336815).3* Adherence of 100% is an assumption of the model. *Intermediate calculation
based on selinexor package size of 32 tablets of 20 mg dose, with a package cost of $22,000.3° “Intermediate calculation based on dexamethasone package size of 100 tablets
per package, with a package cost of $99.12.3* “Calculated costs are based on the respective average drug costs per week and treatment duration.
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estimated annual cost of best supportive care was $6,893 per
patient.?® Thus, the total annual cost of selinexor treatment
per patient (ie, the sum of drug costs, TEAE treatment costs,
along with continuous best supportive care costs) is calcu-
lated to be $53,718.73. The estimated PPPM cost with access
to selinexor was $4,476.56. The predominant contributor,
82% of the estimated PPPM cost, was drug costs.

Net Budget Impact

For a hypothetical US private payer with one million mem-
bers, the total plan budget impact and PMPM impact are
presented in Table 2. Over 3 years, the total cost of selinexor
uptake was estimated at $347,111, whereas the total cost of
best supportive care was $44,541. This resulted in a net
budget impact of selinexor use of $302,571 over the three-
year time horizon. The estimated PMPM impact was $0.0045
for year 1, $0.0103 for year 2, and $0.0103 for year 3.

In the base-case analysis for Medicare with 51 million
members (Medicare Part D for 2018), the total budget
impact and PMPM impact are presented in Table 3. Over 3
years, the total cost of selinexor uptake was estimated at

$13.35 million, whereas the total cost of best supportive care
was $1.71 million. This resulted in a net budget impact of
selinexor use of $11.64 million over the three-year time
horizon. The estimated PMPM impact was $0.0034
for year 1, $0.0078 for year 2, and $0.0078 for year 3.

Scenario Analysis

The model population was modified to reflect the number
of patients eligible for selinexor. The first scenario
expanded eligibility to include patients with triple-class
refractory MM who have received three previous lines of
therapy. A total of 10 patients were eligible for selinexor
treatment in a private payer plan with one million mem-
bers. The net budget impact of selinexor over 3 years was
$756,426.92. The PMPM was $0.0113 for year 1, $0.0259
for year 2, and $0.0259 for year 3. From the Medicare
perspective with 51 million members, a total of 398
patients were considered eligible for treatment with seli-
nexor. The net budget impact over 3 years was
$29.10 million. The PMPM was $0.0085 for year 1,
$0.0195 for year 2, and $0.0195 for year 3.

Table 2 Base-Case Total Population Budget Impact and PMPM Impact for a Private Payer

Year | Year 2 Year 3 Total Years 1-3
Total Cost PMPM Total Cost PMPM Total Cost PMPM Total Cost
With access to selinexor $62,302.04 $0.0052 $142,404.66 $0.0119 $142,404.66 $0.0119 $347,111.36
Drug costs $51,122.39 $0.0043 $116,851.18 $0.0097 $116,851.18 $0.0097 $284,824.76
AE costs $3185.18 $0.0003 $7280.41 $0.0006 $7280.41 $0.0006 $17,746.01
Best supportive care costs $7994.47 $0.0007 $18,273.06 $0.0015 $18,273.06 $0.0015 $44,540.59
Without access to selinexor $7,994.47 $0.0007 $18,273.06 $0.0015 $18,273.06 $0.0015 $44,540.59
Best supportive care costs $7,994.47 $0.0007 $18,273.06 $0.0015 $18,273.06 $0.0015 $44,540.59
Budget impact $54,307.57 $0.0045 $124,131.60 $0.0103 $124,131.60 $0.0103 $302,570.77
Note: The private payer perspective assumes a plan size of one million members.
Table 3 Base-Case Total Population Budget Impact and PMPM Impact for Medicare Part D
Year | Year 2 Year 3 Total Years 1-3
Total Cost PMPM Total Cost PMPM Total Cost PMPM Total Cost
With access to selinexor $2,396,988.97 $0.0039 $5,478,831.93 $0.0090 $5,478,831.93 $0.0090 $13,354,652.83
Drug costs $1,966,866.82 $0.0032 $4,495,695.58 $0.0073 $4,495,695.58 $0.0073 $10,958,257.98
AE costs $122,545.62 $0.0002 $280,104.28 $0.0005 $280,104.28 $0.0005 $682,754.19
Best supportive care costs $307,576.53 $0.0005 $703,032.06 $0.001 1 $703,032.06 $0.001 1 $1,713,640.66
Without access to selinexor $307,576.53 $0.0005 $703,032.06 $0.001 1 $703,032.06 $0.001 | $1,713,640.66
Best supportive care costs $307,576.53 $0.0005 $703,032.06 $0.001 1 $703,032.06 $0.001 1 $1,713,640.66
Budget impact $2,089,412.44 $0.0034 $4,775,799.87 $0.0078 $4,775,799.87 $0.0078 $11,641,012.17
Note: The Medicare Part D perspective assumes a plan size of 5| million members.
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In the second scenario, eligibility was extended to
patients with triple-class refractory MM regardless of the
number of prior lines of therapy. A total of 16 patients
were eligible for selinexor treatment in a private payer
plan with one million members. The net budget impact
of selinexor over 3 years was $1,134,640.38. The PMPM
was $0.0170 for year 1, $0.0388 for year 2, and $0.0388
for year 3. From the Medicare perspective with 51 million
members, a total of 598 patients were considered eligible
for selinexor treatment. The net budget impact over 3
years was $43.65 million. The PMPM was $0.0128
for year 1, $0.0293 for year 2, and $0.0293 for year 3.

One-Way Sensitivity Analysis

The duration of treatment, uptake of selinexor in year 1
after market entry, and per package cost of selinexor were
varied by £10% from baseline to gauge the impact on total
costs for a private payer with a plan population of
one million members. The base-case total population bud-
get impact in the first year after selinexor introduction was
found to be $54,307.57 (Table 2). The results of the one-
way sensitivity analysis are summarized in Figure 2 and
Supplementary Table 3. The year 1 budget impact had

comparable sensitivity to the variations modeled in the
three input parameters. The maximum budget impact,
$59,738.33, was observed when uptake in year 1 was
increased by 10% from the base-case input (ie, from
28% to 30.8%).

Discussion

Understanding the potential budget impact of new thera-
pies is important from the perspective of healthcare deci-
sion-makers in managing spending and assessing the
value of treatments. The budget impact model herein
examined the anticipated costs of adopting selinexor
into a US payer plan for the treatment of patients with
penta-refractory MM. For a hypothetical private payer
with a total plan population of one million members,
the budget impact associated with the introduction of
selinexor was estimated to be $302,571 over a three-
year period. This was associated with a PMPM cost of
$0.0103 for year 3. In the base-case analysis for Medicare
with a total population of 51 million members, the budget
impact was estimated to be $11.64 million over a three-
year period, with a PMPM cost of $0.0078 for year 3.
The estimated PPPM cost of selinexor in the current
analysis was $4,476.56.

Other pharmacoeconomic studies have estimated the
budget impact of various therapy options for patients with
RRMM. Shao et al (2016) identified PPPM costs ranging
from $13,377 to $25,850 for lenalidomide-, bortezomib-,
carfilzomib-, and pomalidomide-based regimens in patients
with RRMM in the third-line of therapy.*' Bloudek et al
(2016) estimated a year | PMPM incremental cost of <$0.01
for the introduction of panobinostat into a US third-party
payer plan. The budget impact model examined direct costs

TOTAL POPULATION BUDGET IMPACT IN USD

$40,000

Uptake of selinexor in year 1 after
market entry
(low: 25.2%; high: 30.8%)

Time on treatment with selinexor
(low: 7.2 weeks; high: 8.8 weeks)

COST PARAMETER

Cost of selinexor package
(low: $19,800.00; high: $24,200.00)

$48,876.82

$49,204.53

so15535 [ RN 5551

$50,000 $60,000 $70,000

$59,738.33

$59,410.62

M Low Value M High Value

Figure 2 One-way sensitivity analysis results of total population budget impact in year | after selinexor introduction for a private payer.
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of treatment (ie, drug costs, TEAE management and treat-
ment) for a hypothetical US payer with one million mem-
bers, with an annual number of 16 patients eligible for
treatment.*” Potluri et al (2016) estimated an PMPM budget
impact of $0.032 in year 1 for the introduction of elotuzu-
mab in combination with lenalidomide and dexamethasone
into a hypothetical payer plan with one million members and
29 patients eligible for treatment (9.7% uptake).** Hollmann
et al (2017) examined the budget impact of adding daratu-
mumab to combination therapy regimens from the perspec-
tive of a US payer over a l-year time horizon.** For
a hypothetical payer with one million members and 141
eligible patients, the estimated PMPM cost was $0.08, cor-
responding to the sum of drug costs, administration costs,
and TEAE management.

Selinexor is currently the only approved therapy for
adult patients with penta-refractory MM in the US. As
a result, it is not possible to make a direct comparison
of the budget impact of selinexor with that of other
therapies for this indication. It is important to consider
the rapidly evolving treatment landscape for RRMM and
the development of new modalities such as chimeric
antigen T-cell (CAR-T) therapy or targeted therapies
against B-cell antigen maturation factor (BCMA).*
The budget impact of selinexor and its market share
are expected to shift over time with the approval and
uptake of newer therapies for the treatment of penta-
refractory RRMM. It is notable that in the current ana-
lysis, the budget impact of selinexor remained modest in
a scenario analysis in which the indication of selinexor
was extended to patients with triple-class refractory MM
regardless of the number of prior lines of therapy. In the
case of a private payer plan with one million members
and 16 ecligible patients, the estimated year 3 PMPM
cost was $0.0388. From the Medicare perspective with
51 million members and 598 eligible patients, the
3 PMPM $0.0293.
Collectively, these findings suggest a modest budget

estimated  year cost was
impact resulting from the introduction of selinexor into

a US third-party payer plan.

Limitations

This model examined direct costs associated with seli-
nexor use (ie, drug price and TEAE management), as
well as variations in market uptake, drug price, and treat-
ment duration. There were no assumed cost offsets asso-
ciated with selinexor treatment or a reduction in the cost of
best supportive care. The model did not consider factors

such as clinical response, mortality, and secondary clinical
endpoints. The costs associated with an increase in patient
life span were also not included. As no reasonable alter-
native treatment exists for patients with penta-refractory
MM, costs of selinexor treatment could only be compared

to best supportive treatment costs alone.

Conclusion

This analysis demonstrates the small and manageable bud-
get impact of selinexor for a third-party US payer, given
the low prevalence of penta-refractory MM. For
a relatively low PMPM impact, selinexor provides clinical
benefit for some patients with penta-refractory MM and
fulfills a previously unmet therapeutic need for this patient

population.
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