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Aim: Chronic stroke walking impairment is associated with high healthcare resource utilization (HCRU)
costs. InTandem™ is a neurorehabilitation system that autonomously delivers a rhythmic auditory
stimulation (RAS)-based intervention for the at-home rehabilitation of walking impairment in adults in the
chronic phase of stroke recovery. This study was conducted to estimate the budget impact of InTandem
in comparison with currently available intervention strategies for improvement of gait/ambulation in
individuals with chronic stroke walking impairment. Methods & materials: A budget impact analysis (BIA)
for InTandem was conducted based on a 1-million-member US third-party payer perspective over a 1-
year time horizon. Key inputs for the budget impact model were: costs for each intervention strategy
(InTandem, physical therapy, self-directed walking and no treatment), HCRU costs for persons with chronic
stroke and anticipated HCRU cost offsets due to improvements in gait/ambulatory status as measured
by self-selected comfortable walking speed (based on functional ability). In addition to the reference
case analysis, a sensitivity analysis was conducted. Results: Based on the reference case, introduction
of InTandem was projected to result in overall cost savings of $439,954 in one year. Reduction of
HCRU costs (-$2,411,778) resulting from improved walking speeds with InTandem offset an increase
in intervention costs (+%$1,971,824). Demonstrations of cost savings associated with InTandem were
robust and were consistently evident in nearly all scenarios evaluated in the sensitivity analysis (e.g.,
with increased/decreased patient shares, increased HCRU cost or increased InTandem rental duration).
Conclusion: The InTandem system is demonstrated to improve walking and ambulation in adults in the
chronic phase of stroke recovery after a five-week intervention period. The BIA predicts that introduction
of InTandem will be associated with overall cost savings to the payer.

Shareable abstract: This evidence-based budget impact analysis predicted that the new rhythmic
auditory stimulation-based neurorehabilitation system, InTandem, will provide overall cost savings upon
introduction for treatment of walking impairment in individuals in the chronic phase of stroke recovery.
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Stroke is a leading cause of death and chronic disability in the US and around the world [1,21. Chronic stroke
is typically defined as the phase >6 months after the initial stroke event [3,4]; an estimated 45% of individuals
with chronic stroke have walking impairments that prevent them from fully participating in the daily activities
of their lives [5]. Reduced mobility is experienced by more than half of stroke survivors aged >65 years (1], and
stroke-related balance and gait deficits can contribute to the risk of falls and fall-related fractures [6]. In addition, the
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ability to ambulate around one’s community is critical to one’s ability to socialize and take advantage of resources
available to them. As such, community ambulation categories based on comfortable walking speed can be helpful
for characterizing someone’s ability to functionally ambulate in their community, and one threshold for a ‘full
community ambulator’ classification among individuals with chronic stroke is a self-selected comfortable walking
speed of >0.80 m/s [7]. Walking impairments are associated with a wide range of negative effects beyond direct
mobility, including greater caregiver burden (8], reduced ability to return to work (9], lower quality of life (QoL) (8],
reduced social participation [10] and increased healthcare resource utilization (HCRU)-associated costs [11,12].

There is a need for more effective and accessible rehabilitation options for individuals with chronic stroke walking
impairment [13]. Rhythmic auditory stimulation (RAS) is a standardized clinical intervention [14] and is included in
US clinical practice guidelines to improve walking in survivors of stroke [15,16]. RAS accesses and influences auditory-
motor neural networks to create fast, temporally precise and stable synchronization [17] between an external rhythm
and motor movements to help establish new neural connections within the brain’s motor region, leading to improved
walking speed [18]. Outpatient use of RAS has generally been limited due, in part, to the relatively small number
of clinicians trained in administering RAS and the use of RAS typically occurring only in select clinical settings.
This places a burden on community-dwelling patients and their caregivers, whose health, daily responsibilities and
access to transportation may further hinder access [16]. Barriers to access to stroke rehabilitation therapy can be
addressed with InTandem (MedRhythms, ME, USA), an RAS-based, at-home autonomous neurorehabilitation
system designed to improve walking and ambulation in adults with chronic stroke.

InTandem uses two shoe-worn sensors and software preinstalled on a locked touchscreen device (the system
control unit), together with a headset to deliver the auditory stimulation [19,20. A session begins with walking at a
self-selected comfortable pace (based on functional ability) while the sensors collect baseline gait data. After baseline,
music s introduced at a tempo that matches the individual’s starting cadence. The sensors then continuously transmit
gait data that are interpreted by the InTandem software algorithm. The InTandem software uses the sensor data to
make a clinical decision and adapt the time-shifted music and auditory cues in an individualized manner [19,20].
To ensure patient safety, real-time assessments of gait quality (temporal variability and asymmetry) are employed
in the InTandem algorithm [19,20].

Several studies with InTandem were conducted prior to the development of the budget impact model and
informed the model. For instance, two feasibility and proof-of-concept studies provided signal of clinical impact of
InTandem on gait and walking speed for individuals with chronic stroke walking impairment [21,22]. A summative
usability study suggested that individuals in the chronic phase of stroke recovery could safely and successfully
use InTandem in the intended environment, the home [23]. And, a pivotal, randomized, controlled clinical trial
evaluating the efficacy and safety of InTandem (NCT04121754) (19] in adults with chronic stroke walking im-
pairment was conducted. In the pivotal trial, people with baseline walking speeds of >0.5 m/s to <0.8 m/s and
observable gait asymmetry were randomized to either InTandem or supervised, self-directed overground walking
(as active comparator intervention). Participants in each arm completed 3 sessions per week of 30 min of walking
per session for 5 weeks [19]. Individuals receiving InTandem experienced significantly greater improvement in
comfortable walking speed (as assessed via the 10-meter walk test) versus the active comparator arm (mean change,
+0.14 & 0.03 m/s vs +0.06 £ 0.02 m/s, respectively; p = 0.013) [19]. Moreover, the proportion of individuals
in the InTandem group who increased their walking speed beyond the established minimum clinically important
difference of 0.16 m/s [24] and who had a post-intervention walking speed of >0.8 m/s was more than triple
that observed in the active comparator arm (35.0% vs 9.4%; p = 0.01), suggesting that more participants who
used InTandem showed clinically meaningful improvement in speed and could be classified as full community
ambulators [19]. InTandem was also demonstrated to be a safe intervention, with adverse event rates comparable
between InTandem and the active comparator arm [19]. The availability of InTandem for at-home gait rehabilitation
has the potential to address efficacy and access needs that currently limit recovery of adults with chronic stroke
walking impairment.

A budget impact analysis (BIA) is an important part of a comprehensive economic evaluation that can provide
guidance for healthcare plan budgeting and help estimate the economic impact associated with the adoption of and
reimbursement for a new product or technology. To our knowledge, a BIA for a walking impairment intervention
in individuals six or more months after a stroke has not yet been published. This BIA was conducted to estimate
the 1-year budget impact of InTandem use in comparison with current intervention strategies (physical therapy,
self-directed walking and no treatment) for improvement of gait and ambulation in individuals with chronic stroke
walking impairment.
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Table 1. Reference case para

Budget impact of InTandem™ for chronic stroke walking impairment

eters and input values.

General parameters Value

Time horizon 1year
Payer plan size, n 1,000,000
Annual incidence of chronic stroke in the US 0.2%"*
Prevalence of chronic stroke in the US 3.2%%
Mean annual healthcare costs for patients with chronic stroke $11,214.665
Patients with chronic stroke walking impairment 50.0%1
HCRU cost reduction for every 0.10-m/s walking speed increase $2026.89*

Research Article

Intervention strategy-specific InTandem No treatment Self-directed walking Physical therapy

parameters

Patient shares: current scenario 0% 56% 8% 36%

(without InTandem) Tt

Patient shares: future scenario (with 5% 51% 8% 36%

InTandem)ft

Intervention strategy cost $1450.0011 (per 5-wk rental) $0.00 $0.00 $75.00%F (per 30-min
session)

Intervention strategy frequency (per 2 1-month rental periods N/A 15 sessions’S 24 sessions 11

year)

Reimbursement code N/A N/A N/A 97110%

Patient co-pay 20% it N/A N/A 2291t

Reimbursement amount $1160.00558 N/A N/A $58.18*

Walking speed increase 0.14 m/s8 0.00 m/s 0.06 m/sS8 0.07 m/s 111

Patients converted to full community 47.5%55 0.00% 25.0%S58 25.0%**#

ambulators

Reimbursement amount $1160.00558 N/A N/A $58.18#*

T Calculated using the annual stroke incidence rate [26] together with the stroke mortality rate [27].

£ All prevalent patients were assumed eligible in year 1 [28].

SBased on Yousufuddin et al. (study reporting 3-year HCRU costs for survivors of stroke [excluding the index hospitalization cost]) [29].
4Based on Faria-Fortini et al. (study of adults with chronic stroke) [5].

#Based on Purser et al. (study of elderly male veterans) [12].

T Assumption based on MedRhythms data on file [30].

1 Conservative estimate based on multiple online sources [31-34].

85Based on data from the MedRhythms pivotal trial [19].

919Based on clinical practice guidelines [16,35,36].

##Conservative assumption based on data from Centers for Medicare and Medicaid Services [37].

1T Estimated based on anticipated coverage by a US public payer [38].

##fCalculated percentage equal to the remaining cost after the reimbursement amount (associated with 97110) is deducted from the intervention strategy cost.
858 Calculated remaining cost after the patient co-pay is deducted from the intervention strategy cost.

1195ourced from States et al. (review reporting outcomes of overground walking training for patients with chronic stroke) [39].

### Assumed equivalent to self-directed walking.

HCRU: Healthcare resource utilization; min: Minute; n: Number of patients; N/A: Not applicable; wk: Week.

Methods

A budget impact model (BIM) was developed using Microsoft Excel® and the International Society for Pharma-
coeconomics and Outcomes Research (ISPOR) best practice guidelines [25]. The BIA incorporated intervention-
related costs as well as estimated HCRU costs expected to result from changes in treatment practice patterns,
using a 1-year time horizon and a 1-million-member US public payer perspective. A 1-year time horizon was
selected for the reference case because it most accurately reflected the immediate value and cost offsets associated
with the adoption of InTandem. Additional variables (e.g., chronic stroke incidence, prevalence and mean annual
healthcare costs; HCRU cost reduction associated with increased walking speed; intervention strategies; patient
shares; reimbursement amounts) are detailed in Table 1.

The BIM was used to calculate economic outcomes in current (without InTandem) and future (with InTandem)
scenarios (Figure 1). The incremental costs, defined as the difference in overall costs between the current and future
scenarios for the total plan, were calculated per member per month (PMPM) and per indicated member per month
(PIMPM). The incremental PMPM and PIMPM costs were calculated by dividing the total plan budget impact
results by the plan population size or indicated population size, respectively, and further dividing by 12 months.
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Scenario 1: Current Practice Patterns Total Costs
Treatment costs + related healthcare resource use costs Current scenario

Scenario 2: Future Practice Patterns (With InTandem) Total Costs
Treatment costs + related healthcare resource use costs Future scenario

Total Costs Total Costs
Future scenario Current scenario

Economic Impact

Associated with introduction of InTandem

Figure 1. Budget impact model structure.

The incremental number of patients who were estimated to convert to community ambulators (end point walking
speed >0.80 m/s) was also reported.

Population

The patient population included adults with chronic stroke walking impairment. Published US epidemiological
estimates were used to determine the eligible (indicated) patient population; epidemiological inputs included the
annual incidence of stroke, the stroke survival rate, the prevalence of stroke and the proportion of patients with
chronic stroke walking impairment (Table 1) [5,12,26-29]. The annual incidence of stroke and the stroke mortality
rate were used together to estimate the number of eligible incident patients (Table 1) [26,27]. Because a 1-year time
horizon was selected for this analysis, all prevalent patients were assumed to be eligible for treatment in year 1.
Additionally, it was assumed that the distribution of patients with stroke in the general population was equal to
that covered by a payer plan.

Intervention strategies & patient shares

The following intervention strategies were considered in this analysis: InTandem, self-directed walking, physical
therapy and no treatment. For the model, it was assumed that these intervention strategies were administered
independently of one another and not at the same time. The ‘InTandem’ group was defined as patients treated
solely with InTandem three-times per week (30 min per session) for 5 weeks, consistent with the design of the
InTandem pivotal trial [19). The ‘active comparator group’ in the pivotal trial was used as a proxy for a self-directed
walking group with the same frequency and duration [19]. The ‘physical therapy’ group represented patients attending
a total of 24 physical therapy sessions per year that were specifically related to walking rehabilitation (at an assumed
30 min per session), in alignment with clinical practice guidelines [16]. The ‘no treatment group’ represented patients
with chronic stroke who continued their usual care and received no treatment for walking impairment. The model
included 2 InTandem rental periods of 1-month each, equaling a total rental duration of 2 months.

The percentage of patients expected to be treated with a given intervention strategy (i.e., patient shares) in the
current and future scenarios was based on conservative forecasting assumptions (Table 1) [30]. It was assumed that
many patients in the chronic phase of stroke recovery did not receive treatment for walking [13]. In the future
scenario, patient shares for the InTandem group were conservatively assumed to be 5% and taken from only the
no treatment group (Table 1) [30].

Intervention strategy costs & reimbursement amounts

The cost of InTandem in the model was $1450.00 per 5-week rental, based on an estimated wholesale acquisition
cost [30]. The cost of physical therapy was conservatively estimated at $75.00 per 30-minute session; the typical range
without insurance is $75 to $150 per 30- to 90-minute session (Table 1) [31-34]. The self-directed walking and no
treatment intervention strategies were assumed to have no associated cost to patients or payers. The reimbursement
amount for InTandem was estimated assuming a 20% patient co-pay, emulating anticipated coverage by a US
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public payer (38]. The reimbursement amount for physical therapy was based on code 97110 (therapeutic exercises
to develop strength and endurance, range of motion and flexibility) per the Medicare fee schedule (37. Code
97110 was selected because it is commonly used for physical therapy sessions and therefore relevant for real-world
applicability (Table 1) (30]. It is also associated with the same reimbursement amount as some of the other relevant
codes (e.g., 97116 [gait training including stair climbing]).

Efficacy

Efficacy values used to calculate patient outcomes and costs are presented in Table 1. Improvements in walking
speed for the InTandem and self-directed walking groups were defined as 0.14 and 0.06 m/s, respectively, and
derived from the walking speed improvements observed across the InTandem and active comparator groups in
the pivotal trial [19]. The improvement in walking speed for physical therapy was defined as 0.07 m/s, based on
a systematic review reporting outcomes of gait training for patients with chronic stroke [39]. Patients in the no
treatment group were assumed to have no change in walking speed [12,40].

For the percentage of patients that converted to full community ambulators, the inputs for InTandem and
self-directed walking were also based on the InTandem pivotal study results [19], and the value for physical therapy
was assumed to be equivalent to the self-directed walking percentage as a simplifying assumption (Table 1). It was
also assumed that conversion to full community ambulator status would not occur for patients in the no treatment
group, but that no declines in walking speed would occur with no treatment, both of which were conservative
assumptions. Additional simplifying assumptions included that patients treated with InTandem, physical therapy,
or self-directed walking complied fully with their treatment regimens (i.e., had an adherence rate of 100%) and
that no included patient died across the 1-year time horizon.

Healthcare resource utilization costs

To derive the HCRU cost reduction from improvement in walking speed, it was estimated that every 0.10-
m/s increase in walking speed would result in a HCRU cost reduction of $2026.89 1121. The aggregate mean
annual HCRU costs excluded the index hospitalization cost to avoid inclusion of costs associated with acute stroke
management. Inputs were sourced from a US-based study reporting 3-year HCRU costs for adult survivors of stroke
and included costs associated with home care, lost productivity and inpatient stroke rehabilitation (Table 1) [29].
Costs were inflated to 2023 US dollars using the US Medical Care Consumer Price Index [40].

Sensitivity analysis

A sensitivity analysis was performed to evaluate the impact of parameter uncertainties in the BIA, including
incorporating recurrent stroke hospitalization costs and long-term care (LTC) costs, increasing or decreasing share
of patients receiving InTandem with a corresponding change in patient shares for no treatment, increasing the
aggregate HCRU costs to include the cost of index hospitalization [29], increasing the InTandem patient co-pay
from 20 to 50%, increasing the combination of InTandem rental duration (from 2 to 3 months) and associated
efficacy (i.e., increasing walking speed), varying the change in HCRU reduction by +20% per 0.10-m/s increase
in walking speed and varying the percentage of patients with chronic stroke walking impairment by +20%. The
model inputs used in the sensitivity analysis are listed in Supplementary Table 1. Additional methodologic details
for the recurrent stroke hospitalization cost and LTC cost-related sensitivity analysis are provided in Supplementary

Table 2.

Results

Reference case analysis

Over the 1-year time horizon, for an estimated eligible patient population of 16,998 in the 1-million-member
plan, the future scenario with InTandem was associated with an estimated total cost savings of $439,954, which
included HCRU cost savings of $2,411,778 (Table 2). A rise in intervention costs in the future scenario was offset
by a greater reduction in HCRU costs. The total projected annual HCRU cost per patient was lowest for InTandem
($8377) relative to that for the comparator intervention strategies, which ranged from $9796 to $11,215 (Table 3).
Compared with the current scenario without InTandem, more patients in the future scenario with InTandem were

expected to improve ambulation status to full community ambulators (Supplementary Tables 1 & 2). Introduction
of InTandem was associated with total incremental cost savings of $0.04 PMPM and $2.16 PIMPM (Table 2).
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Table 2. Reference case economic and patient outcomes for 1 year.

Outcomes Current scenario Future scenario (with  Incremental
(without InTandem) InTandem)
Patients Total patients with chronic stroke walking impairment, n 16,998 16,998 0
Treated with InTandem, % 0 5 5
Treated with InTandem, n 0 850 850
Total costs for Intervention strategy costs to payer $8,544,716 $10,516,540 $1,971,824
cohort HCRU costs $180,295,978 $177,884,200 -$2,411,778
Total budget impact to payers $188,840,694 $188,400,739 -$439,954
Costs PMPM Intervention strategy costs to payer $0.71 $0.88 $0.16
HCRU costs $15.02 $14.82 -$0.20
Total $15.74 $15.70 -$0.04
Costs PIMPM Intervention strategy costs to payer $41.89 $51.56 $9.67
HCRU costs $883.88 $872.06 -$11.82
Total $925.77 $923.62 -$2.16

HCRU: Healthcare resource utilization; n: Number of patient; PIMPM: Per indicated member per month; PMPM: Per member per month.

Table 3. Reference case economic outcomes to the payer by intervention strategy for 1 year.

Outcome InTandem No treatment Self-directed walking Physical therapy
Total intervention strategy costs per patient $2320.00 $0.00 $0.00 $1396.32
Total HCRU cost per patientt $8377.02 $11,214.66 $9998.53 $9795.84

TTotal HCRU cost per patient includes the annual healthcare resource utilization cost to treat patients with chronic stroke minus the reduction in the annual healthcare
resource utilization cost associated with an increase in walking speed.
HCRU: Healthcare resource utilization.

Table 4. Results of sensitivity analysis.

Scenario Intervention strategy HCRU costs’ Total costs’ PMPM PIMPM
costs’

Reference case $1,971,824 -$2,411,778 -$439,954 -$0.04 -$2.16

Include recurrent stroke hospitalization costs $1,971,824 -$3,380,871 -$1,409,048 -$0.12 -$6.91

and LTC costs

Increase InTandem patient co-pay $1,232,390 -$2,411,778 -$1,179,388 -$0.10 -$5.78

Increase HCRU reduction per 0.10-m/s increase  $1,971,824 -$2,894,143 -$922,319 -$0.08 -$4.52

in walking speed

Decrease HCRU reduction per 0.10-m/s $1,971,824 -$1,929,425 $42,399 $0.00 $0.21

increase in walking speed

Increase patient shares for InTandem $3,943,648 -$4,823,556 -$879,909 -$0.07 -$4.31

Decrease patient shares for InTandem $985,912 -$1,205,889 -$219,977 -$0.02 -$1.08

Increase patients with chronic walking $2,760,554 -$3,376,490 -$615,936 -$0.05 -$2.16

impairment

Decrease patients with chronic walking $1,183,094 -$1,447,067 -$263,973 -$0.02 -$2.16

impairment

Increase HCRU cost $1,971,824 -$2,411,778 -$439,954 -$0.04 -$2.16

Increase InTandem rental duration and $2,957,736 -$3,100,858 -$143,122 -$0.01 -$0.70

improvement in walking speed

T Costs to payer.
HCRU: Healthcare resource utilization; LTC: Long-term care; m/s: Meters per second; PIMPM: Per indicated member per month; PMPM: Per member per month.

Sensitivity analysis

Results of the sensitivity analysis are summarized in Table 4. The inclusion of both recurrent stroke hospitalization
costs and LTC costs was associated with the largest change from the reference case, with cost savings of $1,409,048.
All scenarios except 1 demonstrated cost savings to payers regardless of how the specific parameters were modified
in the analysis. The only scenario in which a cost savings to payers was lost relative to the reference case was when
the value for HCRU cost reduction associated with improved walking speed was reduced by 20% relative to the
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reference case. Relative to the model reference case, cost savings were consistently observed with an increase in
InTandem co-pay, HCRU cost reduction and InTandem rental duration resulting in additional improvement in
walking speed were increased relative to the model reference case.

Discussion

This BIA projected that, based on a 1-million-member US third-party payer perspective, a 5% InTandem patient
share among adults with chronic stroke walking impairment would lead to a conservatively estimated cost savings of
$439,954 over 1 year. This finding was supported by the sensitivity analysis that evaluated several alternate scenarios,
such as recurrent stroke hospitalization and LT'C costs, increased InTandem co-pay, increased duration of InTandem
rental and increased HCRU costs. Payers may realize greater cost savings with real-world use of InTandem than is
reflected in this budget impact estimate, because the selected model inputs and assumptions were conservative (see
Limitations section), a short time horizon of 1 year was evaluated and the model did not include other indirect
health benefits that may be expected from increased mobility, such as increased social engagement [41,42], quality of
life (43] and fewer depressive symptoms [44].

The introduction of InTandem was associated with a projected reduction in HCRU costs of $2,411,778, resulting
from gait/ambulation improvement, which offset the expected increase in intervention costs of $1,971,824. Further,
despite having a higher intervention cost relative to the comparator intervention strategies, use of InTandem was
associated with the lowest total HCRU cost per patient. The reduction in HCRU costs as a result of improved
walking speed was expected, as this inverse relationship has been well documented [12,29,39].

Importantly, demonstrations of cost savings associated with InTandem were robust, with savings consistently
evident across nearly all scenarios assessed in the sensitivity analysis. The model was sensitive to £20% changes
in HCRU in terms of cost reduction due to an increase in walking speed, representing a range of HCRU cost
reductions that may be experienced due to increases in walking speed. A notably large difference was found in
PIMPM costs between the +20% and -20% scenarios (-$4.52 vs $0.21, respectively). This was expected given that
changes in walking speed of 0.10 m/s can result in large changes in HCRU costs (i.e., $2026.89 per 0.10 m/s) [12].
In contrast, the model was less sensitive to 20% changes in the number of indicated patients included (PIMPM
was equivalent in +20% and -20% scenarios). This could be due to the fact that the model estimates were based
on a fixed percentage of patients across treatment options included in the model, so that an increase or decrease in
the number of patients indicated for treatment would affect all treatment options at the same rate as the reference
case. Thus, these findings suggest that cost savings may possibly be observed in a similar fashion across payer plans
of varying numbers of covered lives. Additionally, the scenario examining recurrent stroke hospitalization and LTC
costs resulted in markedly greater cost savings to the payer than the reference case. In this scenario, it was assumed
that risk of recurrent stroke would decrease equally for all intervention strategies except no treatment, given that
the risk of recurrent stroke is inversely related to physical activity [45].

As noted previously, a conservative 5% InTandem patient share was assumed in the reference case, and real-world
patient shares may be larger because of the unmet need and thus associated with greater cost savings. The sensitivity
analysis examining the increasing or decreasing of InTandem patient shares led to respective increases or decreases in
the estimated cost savings relative to the reference case, as expected; however, even reduction in InTandem patient
shares from 5% to 2.5% demonstrated cost savings compared with a scenario without InTandem. Including the
cost of index hospitalization in the HCRU costs did not change the incremental budget impact because increasing
the total aggregate HCRU cost affected the current and future economic scenarios equally. Conversely, the scenario
increasing the InTandem patient co-pay from 20% to 50% resulted in incremental cost savings of $1,179,388
to the payer because patients would bear more of the InTandem rental cost. A scenario examining a 3-month
rental duration of InTandem (versus a 2-month duration in the reference case) with an assumed 30% increase
in walking speed (0.14 to 0.18 m/s) was examined in anticipation of the potential for prolonged treatment to
lead to additional efficacy gains. In practice, patients may realize greater improvements with longer durations of
rehabilitation treatment.

Strengths of this preliminary BIA include following ISPOR BIA best practices (25] and the use of best available
data sources to inform inputs, such as the InTandem pivotal study data [19] and other relevant peer-reviewed
published studies. Furthermore, the eligible patient population was determined using published epidemiological
data on stroke and chronic stroke walking impairment [5,26,28] and, as such, is highly representative of the patient
population for whom InTandem would be indicated and would most benefit from this treatment. To our knowledge,
this is the first BIA focused on an intervention strategy for chronic stroke walking impairment. It is notable that,
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with the introduction of the InTandem neurorehabilitation system, payers can expect cost savings at year 1, which
was demonstrated consistently in the sensitivity analysis.

Limitations

As with all modeling studies, this BIA was limited by assumptions related to model inputs. The current model has
inherent assumptions related to patient shares, treatment patterns and intervention adherence rates. To mitigate
uncertainty related to patient share estimates, a conservative patient share of 5% (based on internal forecasting
assumptions [30]) was used in the reference case with shares taken only from the no treatment group. Concurrent use
of interventions (e.g., physical therapy 4+ InTandem; physical therapy + self-directed walking) was not included
in this BIA owing to a lack of available efficacy data and to align with inclusion criteria (and therefore, the
associated efficacy data) from the InTandem pivotal study [19]. However, in a real-world setting, it is possible
that some patients would receive interventions concurrently. Another consideration is that the model assumed no
change in walking speed in the no treatment group; this was a conservative estimate because it is likely that some
patients in this group would experience a decline in walking speed [46] with an associated increase in HCRU costs;
thus, there could be even greater relative cost savings potential with the implementation of InTandem. Further,
adherence rates for each of the active interventions in the current model were assumed to be 100%, which may not
represent reality given that adherence to physical therapy and self-directed walking programs would likely be less
than 100% and would negatively impact estimated clinical outcomes for those intervention strategies [47]. Lastly,
although the sensitivity analysis included a scenario with increased InTandem co-pay to estimate budget impact,
variability in reimbursement rates across different payers for InTandem, as well as other interventions, may affect
the generalizability of the results of this BIA and cost savings in the real world.

In the sensitivity analysis examining recurrent stroke hospitalization and LTC costs, the inclusion of recurrent
stroke hospitalization may have resulted in double-counting the overall HCRU costs, as the source publication for
HCRU in the reference case [29] included hospitalizations but did not specify cause, and therefore, some recurrent
stroke hospitalization costs may have been included. Additionally, although a higher risk of LTC admissions have
been reported in slow versus fast walkers [48], LT'C-related costs may not be applicable to all payer types [49], and thus
inclusion of LTC costs in the sensitivity analysis may have overestimated payer cost savings. Nonetheless, multiple
scenarios evaluated in the sensitivity analysis consistently demonstrated plausible additional cost savings to payers
and additional benefits for patients receiving treatment with InTandem. The sensitivity analysis did not include
scenarios exploring the potential impact of adherence rates, which is an important area for future investigation since,
as noted above, real-world adherence rates are likely to be less than 100% and could impact clinical improvement.
Budget impact of InTandem beyond 1 year is also a valuable topic for evaluation in future studies.

Potential economic benefits to patients and caregivers that may be associated with improvement in walking speed
for patients with chronic stroke walking impairment and home-based rehabilitation (and elimination of the burden
of clinic visits) were not included in this preliminary BIA (in either the reference case or sensitivity analysis), as the
focus was on costs to payers. However, InTandem is anticipated to improve adherence to prescribed rehabilitation
because it provides an accessible option for at-home rehabilitation training for patients with chronic stroke walking
impairment [47]. Although beyond the scope of this BIA, future work may explore the effects of InTandem use on
patient and caregiver QoL.

Conclusion

InTandem is a neurorehabilitation system that offers adults with chronic stroke walking impairment — a histor-
ically underserved population with limited rehabilitation options — an effective and safe at-home rehabilitation
option [19,22]. This preliminary BIA employed a conservative approach to estimate the budget impact associated
with the introduction of InTandem and found that the intervention costs associated with adoption of InTandem
are offset by a reduction in HCRU cost, leading to overall cost savings for payers.
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Summary points

e Chronic stroke walking impairment prevents individuals from fully participating in activities of daily living and
contributes to increased morbidity and decreased quality of life as well as increased healthcare resource
utilization (HCRU).

e There is a need for more effective and accessible rehabilitation options for individuals with chronic stroke
walking impairment.

e InTandem™ is a prescription neurorehabilitation system that uses rhythmic auditory stimulation that can be used
in the home to improve walking and ambulation in adults with chronic stroke.

e This budget impact analysis was conducted based on a 1-million-member, third-party payer perspective over a
1-year time horizon and employed a conservative approach.

e Key inputs for the budget impact model included costs for InTandem and other currently available intervention
strategies, HCRU costs for individuals with chronic stroke and anticipated HCRU cost offsets due to improvements
in gait/ambulatory status.

e A 5% patient share for InTandem was projected to result in cost savings of $439,954 in 1 year, with a substantial
reduction of HCRU costs that exceeded the anticipated increase in intervention costs.

e The total projected annual HCRU cost per patient was $8377 for InTandem and ranged from $9796 to $11,215 for
comparator strategies (physical therapy, self-directed walking, or no treatment).

e Projected cost savings due to introduction of InTandem were consistently evident across a variety of scenarios
(e.g., including costs related to recurrent stroke hospitalization and long-term care, increasing InTandem co-pay,
reducing HCRU input costs and decreasing patient shares, among others).

e InTandem represents an accessible and cost-saving rehabilitation option for individuals with chronic stroke
walking impairment.
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