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Introduction: Sarcoidosis is a multisystem, inflammatory, systemic granulomatous disease with unknown etiology. Despite the
current standard of care (SoC), there is an unmet need for the treatment of advanced symptomatic sarcoidosis. This study assessed the
cost-effectiveness of Acthar® Gel (repository corticotropin injection) versus SoC in patients with advanced symptomatic sarcoidosis
from the United States (US) payer and societal perspectives over 2 and 3 years.

Methods: A probabilistic cohort-level state-transition approach was used for this cost-effectiveness analysis. Patients were monitored
at the end of a 3-month cycle for the attainment of partial or complete response. Patients in the partial, complete, or no-response state
were allowed to transition in each of these states at each 3-month cycle. Following the attainment of response, patients could have a
durable response or relapse to a no-response state. Patients in a no-response state received treatment and could transition into a
response or no-response state based on the probability of treatment success with the respective treatment. Clinical parameters and
health utility data were sourced from the Acthar Gel in Participants with Pulmonary Sarcoidosis (PULSAR) trial (NCT03320070) and
healthcare utilization, costs, and disutilities were sourced from the published literature. Base case analysis considered a payer
perspective over 2 years.

Results: From a payer perspective, Acthar Gel versus SoC results in an incremental cost-effectiveness ratio (ICER) of $134,796 per
quality-adjusted life-year (QALY) and $39,179 per QALY over 2 and 3 years, respectively. From a societal perspective, Acthar Gel
versus SoC results in an ICER of $117,622 per QALY and $21,967 per QALY over 2 and 3 years, respectively. Sensitivity analysis
findings were consistent with the base case.

Conclusion: The results from this cost-effectiveness analysis indicate that Acthar Gel is a cost-effective, value-based treatment option
for advanced symptomatic sarcoidosis compared to the SoC from the US payer and societal perspectives.
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sarcoidosis, quality-adjusted life-years

Introduction

Sarcoidosis is a chronic granulomatous disease of unknown etiology that primarily affects the lungs (80% to 90% of
cases) and may involve multiple organs.'* The prevalence of sarcoidosis in the United States (US) is estimated to be 60
per 100,000 adults and over 25,000 patients are diagnosed with sarcoidosis annually.” Sarcoidosis manifests a broad
spectrum of clinical manifestations that vary in severity and impair the patient’s mental and physical functioning.’
Further, sarcoidosis-related disability can result in a considerable economic burden on patients.®’

Pharmacological treatment is primarily recommended for patients with pulmonary sarcoidosis that may experience
progression.® Treatment goals for advanced pulmonary sarcoidosis are aimed at the reduction of granulomatous
inflammation and averting irreversible organ damage while preventing toxicity from medications.® Oral glucocorticoids
are the first-line treatment approved by the US Food and Drug Administration (FDA) for pulmonary sarcoidosis, but
persistent glucocorticoid use over the long term is associated with an elevated risk of adverse events and increased
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healthcare resource burden.”'” Acthar® Gel (repository corticotropin injection) is another treatment approved by the US
FDA for symptomatic sarcoidosis.'' Acthar Gel is a naturally sourced complex mixture of adrenocorticotropic hormone
analogs and other pituitary peptides that interacts with all five melanocortin receptors. The therapeutic effects of Acthar
Gel in sarcoidosis may thus be attributed to the activation of several potential anti-inflammatory pathways through both
glucocorticoid-dependent and independent mechanisms.'' Acthar Gel is referenced in the 2021 European Respiratory
Society (ERS) treatment guidelines and the US Sarcoidosis Expert Panel Consensus Statement recommendations as an
alternative treatment for patients with sarcoidosis.'>'* ERS treatment guidelines recommend Acthar Gel for sarcoidosis
on a case-by-case basis when other therapies are ineffective or not tolerated to reduce the inflammatory burden and
prevent organ damage while maintaining low medication toxicity."* No drugs are currently approved for extrapulmonary
sarcoidosis or sarcoidosis-associated pulmonary hypertension.'?

Existing literature suggests that Acthar Gel may be a viable treatment option for advanced symptomatic sarcoidosis.'*!”
A large case series study utilizing medical records for 302 patients with advanced sarcoidosis found overall status
improvement in 95% of patients with a reduction of glucocorticoid use from 61.3% at the initiation of Acthar Gel to
12.9% after 3 months of Acthar Gel use.'® Further, post-hoc analysis of this case series data suggested that Acthar Gel is a
better treatment option for patients with more severe disease, mainly those presenting with symptoms.'” In a recent Phase 4
multicenter, randomized, double-blind, placebo-controlled study (Acthar Gel in Participants with Pulmonary Sarcoidosis
[PULSAR] trial; NCT03320070), Acthar Gel showed trends of greater improvement compared with placebo and was found
to be well tolerated in the double-blind phase of the study in patients with pulmonary sarcoidosis.® This improvement with
Acthar Gel was generally maintained through the open-label extension phase. Further, patients who switched from placebo
to Acthar Gel in the open-label phase showed improvements in most efficacy endpoints, and Acthar Gel treatment
compared with placebo resulted in more rapid discontinuation of glucocorticoids.®

There is considerable evidence suggesting that Acthar Gel has a favorable clinical profile in symptomatic sarcoidosis;
however, no study has examined the economic benefits of Acthar Gel in this patient population. It is important to
evaluate interventions integrating data on clinical facets, healthcare resource use and costs, and patient’s quality of life to
support decision-making for clinicians and payers. The objective of the current analysis was to estimate the cost-
effectiveness of Acthar Gel versus standard of care (SoC) in patients with advanced symptomatic sarcoidosis from the
US payer and societal perspectives over 2 and 3 years.

Methods

Model Structure

A cost-effectiveness model was constructed utilizing a probabilistic cohort-level state-transition approach to account for
variability in input parameters. The model included clinical response, direct and indirect medical costs, and quality-
adjusted life-years (QALYSs) to estimate the incremental cost-effectiveness ratio (ICER) of Acthar Gel versus SoC. The
time horizon was over 2 and 3 years and both US payer and societal perspectives were considered.

Initially, all patients entered the model cycle 0 in the no-response state and were assumed to initiate treatment (Acthar
Gel or SoC). The probability of treatment success with the respective treatment during each treatment cycle was based on
the trial.® Patients were monitored at the end of a 3-month cycle for the attainment of partial or complete response.
Patients in the partial, complete, or no-response state were allowed to transition to each of these states at each 3-month
cycle. Following the attainment of a partial or complete response, patients could have a durable response or relapse to a
no-response state. Patients on Acthar Gel who attained a partial or complete response were assumed to discontinue
treatment, and patients on SoC treatment who attained a complete response were assumed to discontinue treatment.
Patients on the Acthar Gel were also assumed to be on concomitant SoC treatments; the distribution of patients on SoC
was determined based on the data from the PULSAR trial and case series.®'® Patients in a no-response state received
respective treatment and could transition into a response state based on the probability of treatment success. Costs and
utilities were calculated for each state every 3 months over a time horizon of 2 and 3 years (Figure 1). The model was
built in Microsoft® Excel 2019.
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Figure | Schematic of the probabilistic cohort-level state-transition model.
Note: Response was assessed based on sarcoidosis treatment score.

This study does not involve any human participants, human data, and/or human material. The data used in this article
is sourced from the previously conducted studies. Thus, Institutional Review Board approval was not required for this
study.

Model Inputs

Clinical Inputs

The PULSAR trial was the principal evidence source used to derive values for clinical parameters (Table 1).* In this
clinical trial, subjects received subcutaneous 80 units of Acthar Gel twice weekly or 1 mL of matching placebo through
24 weeks in a double-blind treatment phase, followed by an optional 24-week open-label extension. Subjects included in
this trial were diagnosed with symptomatic pulmonary sarcoidosis, had a diagnosis of biopsy-confirmed sarcoidosis
based on the American Thoracic Society criteria, disease onset >1 year before the screening, and a stable prednisone dose
of 5-40 mg/d >4 weeks before the screening (stable dose for >3 months for those treated with any disease-modifying
anti-sarcoidosis drugs) before the screening. The primary efficacy endpoint was composite sarcoidosis treatment score
(STS), derived from the following measures — pulmonary function tests (percentage predicted forced vital capacity [FVC
% predicted] and percentage predicted diffusing capacity of the lungs for carbon monoxide), high-resolution computed
tomography and chest x-rays, patient-reported quality of life outcomes (King’s Sarcoidosis Questionnaire [KSQ] and
Fatigue Assessment Scale), and extent of steroid tapering. The STS ranges from —6 to +6, with higher scores indicating
greater improvement. Complete response was an STS score of >+3 points, partial response was an STS score of +2 points
or stable disease with glucocorticoid reduction (ie, a total STS score of +1 due to >50% reduction in glucocorticoid
dosage), and no response was STS score of <+1 points with no glucocorticoid taper.®

The clinical response data used in the model was derived from the modified intent-to-treat (mITT) population from a
double-blind randomized phase of the PULSAR trial.® The mITT population was defined as patients who received at least
one dose of the study drug and contributed any post-baseline efficacy data. The mITT population comprised 55 patients;
27 subjects were randomized to Acthar Gel and 28 subjects were randomized to placebo.® Transition probabilities varied
by type of STS response (partial or complete) and treatment being evaluated. Other clinical inputs included airflow
limitation, extrapulmonary organ involvement, pain, and depression.

Airflow limitation was defined as FVC% predicted below 70.'®!'? To account for heterogeneity and multisystem facet
of sarcoidosis, * extrapulmonary organ involvement was considered in the model; extrapulmonary organs were included
if they affected >10% of patients and management required medical care beyond pharmacological treatment for
sarcoidosis. Based on the PULSAR trial, the distribution of patients was as follows — 25.5% had skin, 10.9% had
cardiac, 18.2% had eyes, 23.6% had bones or joints, and 18.2% had liver as an extrapulmonary organ involved.

Pain and depression are common among patients with sarcoidosis and were thus considered in the model to account
for disabling effects of these conditions on patients with sarcoidosis.®**' Pain score was calculated based on pain-
related items in KSQ, including joint pain, cough pain, chest pain, and eye pain. KSQ scale consists of a score range from
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Table | Clinical Parameters Among Patients with Symptomatic Pulmonary Sarcoidosis

Parameter Proportion of Patients
Clinical response No Response | Partial Response | Complete Response
Acthar Gel

3 months 44.4% 37.0% 18.5%

6 months 40.7% 29.6% 29.6%
Standard of care

3 months 60.7% 21.4% 17.9%

6 months 53.6% 28.6% 17.9%
Lung function (Forced vital capacity percent predicted)® | No Response | Partial Response | Complete Response
60.0-69.9 33.3% 20.0% 16.7%
50.0-59.9 16.7% 20.0% 0.0%
Less than 50 11.1% 0.0% 0.0%
Pain® No Response | Partial Response | Complete Response
Mild 27.8% 66.7% 75.0%
Moderate 50.0% 13.3% 16.7%
Severe 22.2% 0.0% 0.0%
Depression© No Response | Partial Response | Complete Response
Mild 33.3% 26.7% 33.3%
Moderate 33.3% 6.7% 16.7%
Severe 5.6% 6.7% 0.0%
3-month probability® Acthar Gel Standard of care
Partial response to no response 0.200 0.333
Partial response to partial response 0.400 0.500
Partial response to complete response 0.400 0.167
Complete response to no response 0.000 0.200
Complete response to partial response 0.600 0.400
Complete response to complete response 0.400 0.400

Notes: *Patients with forced vital capacity percent predicted 270 not included. PPatients with “no pain” not included. “Patients with “no depression” not
included. “This only considers the movement of patients between response states and from a response state to a no-response state. The probability of
transition from a no-response state to a response state is based on clinical response probability; patients moving from no-response to a response state in any
model cycle are assumed to have the same probability of clinical response as that of the first cycle. Source: Data was derived from the PULSAR trial.

1to 7 (I = all of the time, 2 = most of the time, 3 = a good bit of time, 4 = some of the time, 5 = a little of the time, 6 =
hardly any of the time, 7 = none of the time); lower score indicates a higher frequency of health problem, referring to
increased severity. The score for each of these items was summed and categorized as no pain: 28, mild: 20-27, moderate:
12-19, and severe: 4—11. The depression score was based on the patient’s experience with depression as measured on the
steroid toxicity questionnaire; scored on a scale of 0 to 4 (0 = none of the time, 1 = a little, 2 = some of the time, 3 =
most of the time, 4 = all of the time); higher score indicates a higher frequency of health problem, referring to increased
severity. Based on scoring, patients with depression were categorized as no depression: 0, mild: 1, moderate: 2 to 3, and
severe: 4.

Healthcare Resource Utilization and Costs

Costs considered in the present model included treatment costs, direct medical costs, and indirect costs (Table 2).
Treatment costs included the cost of Acthar Gel as well as concomitant medications (corticosteroids, biologics,

antimalarial, and immunosuppressants) for patients on Acthar Gel. Wholesale acquisition (WAC) costs were used for the
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Table 2 Healthcare Resource Use and Cost Inputs

Parameter Value Reference

Treatment costs

Cost of Acthar Gel $42,703 Red Book 2023*
Acthar Gel use (12 months) 9.27 packs Data on file®

Other medications

Medication utilization No Response Partial Response

Acthar Gel
Oral corticosteroids 25.5% 12.9% Chopra 2019'¢
Biologics 10.3% 43% Chopra 2019'¢
Antimalarial 12.6% 6.0% Chopra 2019'¢
Immunosuppressants 11.9% 6.6% Chopra 2019'¢

Standard of care
Oral corticosteroids 95.5% 95.5% PULSAR trial®®
Biologics 24.0% 24.0% Chopra 2019'¢
Antimalarial 22.7% 22.7% PULSAR trial®®
Immunosuppressants 63.6% 63.6% PULSAR trial®®

Annual cost of medications

Oral corticosteroids $2326 El Jammal 2020;** Drugs.com®
Biologics $63,694 El Jammal 2020;** Drugs.com®®
Antimalarial $404 El Jammal 2020;24 Drugs.com25
Immunosuppressants $2262 El Jammal 2020;** Drugs.com®

Sarcoidosis-related annual healthcare costs

Inpatient $28,634 Baughman 2016°
Physician office $719 Baughman 2016°
Laboratory $182 Baughman 2016°
Outpatient $2049 Baughman 2016°
Emergency department $1027 Baughman 2016°
Home Health $3153 Baughman 2016°
Durable medical equipment $1839 Baughman 2016°
Other $3397 Baughman 2016°

Respiratory insufficiency

Lung transplant costs (per transplant) $496,061 Peel 20212

Extrapulmonary organ involvement annual costs

Skin $9309 Tripathi 2019
Cardiac $12,238 Foy 201828
Eyes $1599 Rein 2006%°
Bones/Joints $20,845 Williams 2020%°
Liver $2858 Nguyen 20193

Pain-related annual costs

Mild $13,158 Lalonde 201432
Moderate $18,779 Lalonde 201432
Severe $17,034 Lalonde 201432
Sarcoidosis-related opioid abuse $52,643 White 200533
(Continued)
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Table 2 (Continued).

Parameter Value Reference
Depression-related annual costs

Mild $7810 Chow 2019**
Moderate $9811 Chow 2019**
Severe $13,691 Chow 2019**

Corticosteroid toxicity

Corticosteroid dosage group No Response | Partial Response | Complete Response
Intermittent use 5.6% 20.0% 25.0% PULSAR trial®®
Low dose 38.9% 46.7% 50.0% PULSAR trial?®
Moderate dose 38.9% 33.3% 25.0% PULSAR trial?®
High dose 16.7% 0.0% 0.0% PULSAR trial®®
Corticosteroid-related toxicity annual costs
Intermittent use $40,134 Rice 2018'°
Low dose $39,161 Rice 2018'°
Moderate dose $43,581 Rice 2018'°
High dose $83,995 Rice 2018'°

Note: *Using dispensing data from specialty pharmacies, from the last 12 months as of March 29, 2019.

cost of Acthar Gel. The dose strength and dosing of Acthar Gel were based on dispensing data from specialty
pharmacies, from the last 12 months as of March 29, 2019.

The distribution of patients using corticosteroids, biologics, antimalarial, and immunosuppressants was sourced from
the PULSAR trial”® and published medical chart review among patients with sarcoidosis.'® For Acthar Gel, a lower
proportion of patients were assumed to continue on these medications in the partial response state based on the published
literature, where a reduction in medication use was reported for patients 3 months post-Acthar Gel treatment.'® For SoC,
no change in the frequency of medication use from no-response to partial response state was assumed. For both Acthar
Gel and SoC, patients with complete responses were assumed to discontinue these medications. Information on specific
medications used within each class was sourced from the literature.® Total cost of these medications was calculated
based on dosing, dosing strength, and cost per pack; information on dosing®* and cost per pack,? sourced from literature.
The average body weight and body surface area considered for the total dosage calculation were 85.0 Kg and 1.90 m?,
respectively. Total costs of corticosteroids also considered corticosteroid utilization based on dosage; intermittent use
with <60 days of corticosteroid use, and >60 days of corticosteroid use with low (<7.5 mg/day), medium (>7.5 to <I5
mg/day), or high (>15 mg/day) dosage.'® Distribution of patients within each of these dosage groups was derived from
the PULSAR trial.>

Direct medical costs were sourced from the peer-reviewed published literature. Sarcoidosis-related healthcare costs
comprised inpatient, physician office visits, laboratory, outpatient, emergency department, home health, and durable
medical equipment-related costs. These costs were sourced from the published literature.” Healthcare costs were applied
to the proportion of patients in each response state with FVC% predicted value below 70. Few patients with pulmonary
sarcoidosis develop advanced disease that progresses to respiratory insufficiency despite receiving best-practice pharma-
cologic interventions; lung transplantation may be the only therapeutic option for such patients to both prolong survival
and provide improved quality of life.>® Lung transplant costs were sourced from the published literature*® and applied to
patients in each response state with an FVC% predicted value of less than 50. Costs related to extrapulmonary organ
involvement were also considered; some of these extrapulmonary organs affected may have more serious implications for
patients with advanced and persistent sarcoidosis.®” The extrapulmonary organ-related costs were applied only to patients

in a no-response state, assuming that no response results in the progression of sarcoidosis in these extrapulmonary
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organs. These costs related to progressive organ damage were sourced from the published literature.”’ ! Pain-related
costs were sourced from the published literature’® and applied to patients in each response state based on pain severity.
Symptomatic neuropathic pain treatment in sarcoidosis patients includes the use of prolonged-release opioids.***® Costs
related to the use of opioids for pain and opioid abuse were sourced from the published literature® and applied to patients
with moderate-to-severe pain; given that long-term use can lead to safety concerns.’® Depression-related costs were
sourced from the published literature®® and applied to patients in each response state based on depression severity.
Corticosteroids are considered first-line treatment in patients with sarcoidosis; however, prolonged use of corticosteroids
can result in considerable toxicity.*>*' Corticosteroid-related toxicity costs were sourced from the published literature.'”
Total costs were computed based on the distribution of patients on corticosteroids within each dosage group for each
response state.

Further, indirect costs due to the productivity loss for the patients and the additional cost of caregiving were applied in
the model from the societal perspective. Disability was assumed for patients with the presence of moderate-to-severe
pain, fatigue, or depression. The distribution of patients with a disability was 77.8%, 40.0%, and 25.0% for no response,
partial response, and complete response states, respectively. Work-related productivity loss was computed for patients
who were employed (41.8%). All estimates were derived from the PULSAR trial.>* For estimating the indirect costs, the
model used $4143 as the annual cost for work-related productivity loss in sarcoidosis,** $4719 for the annual cost of
caregiving,43 and $23,925 for the annual cost of work-related training.43 Further, annual costs of $25,003 attributed to
substance abuse due to chronic pain were also considered.** Costs for work-related productivity loss were applied to
patients with a disability among the employed population. Costs for disability-related work training were applied to
patients with disability among the employed population with respiratory impairment (FVC% predicted below 70). Costs
for caregiving were applied to patients with disability and respiratory impairment. Costs for substance abuse were applied
to patients with moderate-to-severe pain.

Health Utilities

For the calculation of utilities, quality of life scores from the KSQ from the PULSAR trial*® were mapped to EuroQol
five-dimension (EQ-5D), accounting for the disutility based on FVC% predicted (Table 3). KSQ scores mapped to EQ-
5D based on the correlation provided in the literature.*** FVC% predicted disutilities were sourced from the literature.*’
The utilities were applied based on the scores for each patient in the cycle and were additive. Disutilities were applied to
the no response state, assuming progressive disease.

Analyses

The primary outcome was discounted incremental ICER, defined as the difference in total costs divided by the difference
in QALY of Acthar Gel and SoC. The threshold of $150,000 per QALY was selected based on recommendations of the
Institute for Clinical and Economic Review and the World Health Organization.”®®' All unit costs were inflated to 2023
US Dollars (USD) utilizing the historical Consumer Price Index for medical care from the US Bureau of Labor
Statistics.°® Costs from the ex-US studies on healthcare related costs were adjusted using purchasing power parity
exchange rates that account for the different costs of buying a similar basket of goods and services in each country. Costs
and QALYs were discounted at 3.0%. The secondary outcome included the cost per STS response.

Base Case Analyses
ICER was evaluated over 2 years from the US payer perspective. The payer perspective comprised treatment and direct
medical costs.

Scenario Analyses

ICER was evaluated over 3 years from a payer perspective. Further, ICER was also assessed from a societal perspective
over 2 and 3 years. The societal perspective comprised treatment, direct medical, and indirect (caregiving, productivity
loss, and work-related training) costs.
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Table 3 Health Utilities and Disutilities

Parameter Value Reference
EQ-5D utility
No response 0.215 PULSAR trial®®
Partial response 0.612 PULSAR trial®®
Complete response 0.680 PULSAR trial*®
Disutilities
Lung transplant —0.510 Anyanwu 20014
Extrapulmonary organ involvement
Skin —0.057 Chen 2004*
Cardiac -0.076 Di Tanna 2021°°
Eyes -0.220 Brown 2009°'
Bone or joint -0.030 Térmalehto 2018%2
Liver -0.130 Dan 2008°3
Chronic medication use
Chronic oral corticosteroid use -0.023 ICER 2018>*
Substance use disorder -0.132 ICER 2018
Pain
Mild -0.170 Wetherington 2014
Moderate —0.400 Wetherington 2014
Severe —0.430 Wetherington 2014%¢
Depression
Mild -0.130 Kolovos 2017°7
Moderate -0.180 Kolovos 2017°7
Severe -0.310 Kolovos 201743

Abbreviation: EQ-5D, EuroQol five-dimension.

Sensitivity Analyses

Sensitivity analyses were conducted for the base case, ie, the time horizon of 2 years from a payer perspective. The
values for model inputs and base case assumptions were tested in the one-way deterministic sensitivity analysis (DSA)
and multivariable probabilistic sensitivity analysis (PSA). The clinical inputs were varied by £10% and healthcare
utilization and costs were varied by +25% in the DSA. PSA assessed the joint uncertainty surrounding each parameter in
the model by assigning predetermined probabilistic distributions and randomly simulating parameter values from these
distributions. The complete range of uncertainty was tested for each variable to account for anticipated uncertainty. The
choice of probabilistic distribution for each parameter was based on the nature of the data and its constraints. PSA was
performed using 1000 model iterations.

Results

Base Case Analyses

From the payer perspective, Acthar Gel versus SoC results in an ICER of $134,796 per QALY (incremental cost:
$65,915; incremental gain in QALY: 0.489) over 2 years (Table 4). Acthar Gel versus SoC had lower direct costs over 2
years (Table 5). The incremental STS response for Acthar Gel versus SoC was 1.728 and incremental cost per STS
response was $38,145 over 2 years from the payer perspective.

Scenario Analyses

From the payer perspective, Acthar Gel versus SoC results in an ICER of $39,179 over 3 years. From the societal
perspective, Acthar Gel versus SoC results in an ICER of $117,622 and $21,967 over 2 years and 3 years, respectively
(Table 4). Acthar Gel versus SoC had lower indirect costs over 2 years (Table 5).
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Table 4 Base Case Results for Incremental Cost-Effectiveness Among Patients with Symptomatic Sarcoidosis
(2023 USD)

Acthar Gel Versus SoC | Incremental Costs | Incremental QALYs | ICER (Incremental Cost per QALY)

Payer perspective

2 years $65,915 0.489 $134,796
3 years $29,306 0.748 $39,179

Societal perspective

2 years $57,517 0.489 $117,622
3 years $16,431 0.748 $21,967

Notes: Base case analysis considered ICER over 2 years from the payer perspective. Results are presented on a per-person basis.
Abbreviations: ICER, incremental cost-effectiveness ratio; QALY, quality-adjusted life years; SoC, standard of care; USD, United States Dollars.

Table 5 Base Case per Patient-Year Costs Among Patients with
Symptomatic Sarcoidosis Over 2 Years (2023 USD)

Cost Component Acthar Gel | Standard of Care

Treatment $254,882 $0

Direct Medical

Sarcoidosis-related $29,121 $34,668
Lung transplant $102,627 $192,300
Concomitant medications $5729 $26,142
Corticosteroid-related toxicity $10,018 $64,273
Extrapulmonary organ involvement $4398 $8241
Pain $53,643 $67,789
Depression $8630 $9720
Total direct medical $214,166 $403,133

Indirect costs

Disability $1453 $1775
Disability-related work training $3766 $5300
Substance use disorder $13,654 $19,472
Caregiving $1776 $2500
Total indirect $20,649 $29,047

Abbreviation: USD, United States Dollars.

The incremental STS response for Acthar Gel versus SoC was 2.726 and the incremental cost per STS response was
$10,751 over 3 years from the payer perspective. The incremental cost per STS response for Acthar Gel versus SoC was
$33,285 and $6028 over 2 and 3 years, respectively, from the societal perspective.

Sensitivity Analyses

Based on the DSA findings; Acthar Gel is a cost-effective strategy over SoC at a threshold of $150,000 per QALY over 2
years from the payer perspective, consistent with the base case (Figure 2). The efficacy of Acthar Gel, lung transplant
cost, the prevalence of pain, the cost related to corticosteroid-related toxicity, and the cost of Acthar Gel are major
influencers of the ICER.

Based on the PSA findings, Acthar Gel is cost-effective for 73.9% of the iterations at a willingness-to-pay threshold
of $150,000 per QALY over 2 years from a payer perspective, consistent with base case results (Figure 3).
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Figure 2 Tornado chart: DSA comparing Acthar Gel and standard of care. DSA was performed for analysis comparing a time horizon of 2 years and a payer perspective.
Abbreviations: DSA, deterministic sensitivity analysis; QALY, quality-adjusted life-year.
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Figure 3 Cost-effectiveness plane comparing Acthar Gel and standard of care.
Note: Base case is presented [Time horizon of 2 years and a payer perspective].
Abbreviations: QALY, quality-adjusted life-year; USD, United States dollars.

Discussion
Pharmacological treatment for advanced sarcoidosis focuses on the reduction of granulomatous inflammation and
averting irreversible organ damage while preventing toxicity from medications.® Acthar Gel is a safe and effective
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treatment for symptomatic sarcoidosis.®'*'® The current cost-effectiveness analysis was conducted to assess the health
economics of Acthar Gel versus SoC for the short-term treatment of symptomatic sarcoidosis from both payer and
societal perspectives. To the best of our knowledge, this is the first economic evaluation of interventions in sarcoidosis.

The current cost-effectiveness analysis suggests that Acthar Gel is cost-effective compared to SoC at a willingness-to-
pay threshold of $150,000 per QALY over 2 years from both payer and societal perspectives. Further, the ICER for
Acthar Gel was reduced from 2 to 3 years, resulting from a decrease in medical direct and/or indirect costs with
improvement in QALY's compared to SoC. The findings from both DSA and PSA were consistent with the base case. The
efficacy of Acthar Gel, lung transplant cost, the prevalence of pain, the cost related to corticosteroid-related toxicity, and
the cost of Acthar Gel were key drivers of variation in ICER estimates.

Improved efficacy of Acthar Gel may delay lung damage, thereby reducing cost burden with improvement in patient
quality of life. Further, key drivers of ICER appear to be interdependent; improvement in clinical response may improve
patient health in general, stabilizing lung function, alleviating pain, and reducing persistent corticosteroid use. The initial
high cost of Acthar Gel treatment for sarcoidosis is offset by the reduction in disease progression-related medical costs.
Similar findings have been previously shown by Chopra et al (2019), where patients with advanced symptomatic
sarcoidosis showed improvement with Acthar Gel; there was a significant reduction in corticosteroid use, and improve-
ment in lung function after Acthar Gel treatment.'® Acthar Gel treatment may be more cost-effective with further rebates
and drug price discounts.

This study adds to the nascent literature on economic assessments of interventions in sarcoidosis. This study
considered different clinical facets of sarcoidosis, given the heterogeneous nature of the disease.'™ Extrapulmonary
organ involvement was considered to account for the impact on multiple organs. In addition, pain and depression related
to sarcoidosis were considered in the model. Patients experience a broad spectrum of clinical manifestations of varying
severity that impair both mental and physical functioning.® Sarcoidosis is a chronic inflammatory illness and small-fiber
neuropathy is one of the disabling and often chronic manifestations of the disease that presents with peripheral pain.*®
The characteristic pain experience can be burning or shooting.?’ Treatments are aimed to reduce pain; however, total pain
relief is rarely achieved. Another disabling aspect of sarcoidosis is heightened degrees of anxiety and depression among
these patients, which further contribute to costs.”!

The current analysis also assessed the cost-effectiveness of Acthar Gel from the societal perspective as sarcoidosis
impairs a patient’s mental and physical functioning,® thereby limiting daily functioning.®® Sarcoidosis primarily affects
adults during their prime working and family years; this may negatively impact productivity or life roles.®® Patients with
even modest impairment of pulmonary function may have impaired maximal oxygen consumption.®® Organ impairment
in sarcoidosis is another factor for functional impairment.®® Together, these factors may further add to the economic
burden for the patient as well as their caregivers. The current cost-effectiveness analysis considered costs related to
increased disability, lost productivity, and increased caregiver burden. In the current analysis, Acthar Gel was shown to
be a cost-effective strategy compared to SoC over 2 and 3 years from the societal perspective at a willingness-to-pay
threshold of $150,000 per QALY.

The cost of an intervention is an important consideration for access and affordability; however, the value of
intervention should consider clinical, economic, and quality of life components. Interventions that are considered high
“Care Value” are within the ICER range of $100,000-$150,000 and are primarily intended for a special population or for
interventions that offer substantial other benefits.”®* ' The ICER threshold range is estimated to be three times the
nation’s per capita income based on the World Health Organization’s recommendations.®® Acthar Gel incurs additional
costs but also results in a gain in QALY's compared to SoC over the short term. This information has policy implications
for evaluation of interventions that improve patient’s health and lives. Costs to payers, patients, and society are central to
decision-making to ensure appropriate economic planning. However, interventions that are expensive but offer benefits to
patient’s health and quality of life over other treatment options, specifically for a vulnerable patient population should be
assessed fairly in economic decision-making. Sarcoidosis mainly affects the lungs along with multiple organs being
involved' * and patients are commonly prescribed glucocorticoids that result in long-term toxicity with persistent use.”'”
Together, these adversely affect patients' health and quality of life as well as incur a burden for caregivers. Based on the
current analysis, Acthar Gel results in additional QALYs, thereby improving patients’ quality of life which is an
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important consideration for advanced symptomatic sarcoidosis. Understanding the impact of Acthar Gel on patient’s
quality of life will serve as a guide for improved patient access. Acthar Gel may be a value-based option for patients with
advanced symptomatic sarcoidosis at a willingness-to-pay threshold of $150,000 per QALY. It is anticipated that
capturing the full impact of sarcoidosis in terms of healthcare expenses and patient well-being may further enhance
the value of Acthar Gel. Further, studies assessing the costs and benefits of sarcoidosis treatment strategies may provide
an evidence base for payers and other healthcare decision-makers in making recommendations for tailoring treatments to
specific patient populations based on the severity of the condition.

The findings of this cost-effectiveness analysis should be interpreted taking into account the following limitations.
First, clinical, SoC medication use, and health utility data were derived from the PULSAR clinical trial, which may not
reflect real-world clinical practice. Further, the PULSAR clinical trial had a small sample size and may have introduced
bias to the findings. However, this uncertainty was tested in both DSA and PSA. Second, a simplified care paradigm was
applied for the model which may not capture the complexity of sarcoidosis. The exact magnitude of sarcoidosis is not
well quantified in literature making it challenging to reliably assess the influence of sarcoidosis on health and health care.
Third, clinical response was based on composite STS, which is based on different components; this measure has its
strengths and limitations and thus might result in variation in cost-effectiveness estimates. Fourth, PULSAR examined
outcomes at 24 weeks in the randomized phase; the model extrapolated data to assess the cost-effectiveness over 2 and 3
years, which might result in under or over-estimation of the effectiveness of Acthar Gel. Lastly, the healthcare utilization,
costs, and health disutility were sourced from published literature and may result in under or over-estimation of results.
However, uncertainty in the parameters was accounted for by conducting a sensitivity analysis.

Conclusions

Acthar Gel is a cost-effective, value-based treatment option for appropriate patients with advanced symptomatic
sarcoidosis at a willingness-to-pay threshold of $150,000 over 2 and 3 years from the US payer and societal perspectives.
Further research is required to examine the long-term clinical effectiveness and cost-effectiveness of Acthar Gel for
advanced symptomatic sarcoidosis.
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