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Introduction: Patients with active rheumatoid arthritis (RA) often have inadequately con
trolled symptoms and are unable to achieve remission or low disease activity despite 
aggressive treatment. This results in irreversible joint damage, adversely affecting patients’ 
physical and social functioning. The objective was to estimate the cost-effectiveness of 
repository corticotropin injection (RCI) versus standard of care (SoC) in patients with active 
RA from the United States (US) payer and societal perspectives over two to three years.
Methods: An individual-level microsimulation was developed to generate individual tra
jectories for patients with RA, using data from a published Phase 4 trial of RCI. These 
trajectories report a patient’s disease pathway and associated cost and quality-of-life out
comes. The incremental cost-effectiveness ratio (ICER) of RCI versus SoC was assessed 
using the literature-derived direct medical and indirect costs, and quality-adjusted life-years 
(QALY) derived from a Phase 4 trial of RCI. The uncertainty in base case estimates of the 
parameters was evaluated in the sensitivity analysis.
Results: Over two years, RCI has an incremental QALY gain of 1.591 and incremental cost 
of $183,965 and $117,443 from payer and societal perspective, respectively, resulting in an 
ICER of $115,629/QALY and $73,817/QALY compared to SoC. Over three years, RCI has 
an incremental QALY gain of 2.336 and incremental cost of $202,315 and $104,506 from 
payer and societal perspective, respectively, resulting in an ICER of $86,607/QALY and 
$44,737/QALY compared to SoC. Results from the probabilistic sensitivity analysis are 
consistent with those of the base case model.
Conclusion: RCI is a cost-effective strategy for patients with persistently active RA who are 
previously treated with disease-modifying anti-rheumatic drugs and corticosteroids compared 
to SoC over two to three years from the payer and societal perspectives at a US willingness- 
to-pay threshold of $150,000/QALY. Further, the economic benefit of RCI is realized with 
improvement in a patient’s clinical and health outcomes.
Keywords: Acthar® Gel, cost-effectiveness analysis, low-disease activity, repository 
corticotropin injection, rheumatoid arthritis

Introduction
Rheumatoid arthritis (RA) is a chronic, systemic immune-inflammatory disease that 
causes synovial inflammation, that leads to bone and cartilage damage in multiple 
joints,1 joint pain and stiffness, and functional disability.2,3 The estimated incidence 
and prevalence of RA among adults range from 5 to 50 per 100,000 and 0.5–1.0%, 
respectively in developed countries.4 An estimated 1.3 million adults in the United 
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States (US) are affected by RA.5 RA adversely affects 
patients’ quality of life and work productivity and results 
in substantial healthcare resource utilization.6

The primary goal of RA treatment focuses on symptom 
relief or to delay or cease the course of disease 
progression.7 RA disease management guidelines recom
mend a treat-to-target approach, with the goal of achieving 
remission or low disease activity (LDA) if remission is not 
feasible.8,9 Conventional synthetic disease-modifying anti
rheumatic drugs (csDMARDs), biologic DMARDs 
(bDMARDs), and targeted synthetic DMARDs, which 
suppress inflammation are used to decelerate disease 
activity.7,10 Despite the use of DMARDs, the symptoms 
of RA are often inadequately controlled.10,11 A study from 
the British Society for Rheumatology Biologics Register 
for RA found that among patients who initiated the first- 
line bDMARD therapy in combination with tumor necro
sis factor inhibitors, 6% did not respond to the therapy 
even after trying 3 classes of bDMARDs.12 These patients 
were classified as having refractory disease,12 estimated to 
be approximately 30,000 to 34,000 US patients.13,14 

Uncontrolled refractory RA results in sustained irreversi
ble joint damage adversely affecting patients’ physical and 
social functioning.10,11 Glucocorticoids are a common 
treatment used to achieve rapid control of inflammation 
in patients with RA initiating or switching DMARD 
therapy.8,9 However, glucocorticoids may be limited in 
their use due to several adverse events.15 Glucocorticoid 
use for >3 months, at a high dose, results in rapid, persis
tent bone loss, which contributes to increased risk of 
osteoporosis and fractures and is of particular concern in 
patients with RA.1

Repository corticotropin injection (RCI; Acthar® Gel) 
is indicated as adjunctive therapy for short-term adminis
tration to tide the patient over an acute episode or exacer
bation in RA by the US Food and Drug Administration 
(FDA).16 RCI is a naturally sourced complex mixture of 
adrenocorticotropic hormone analogues and other pituitary 
peptides that functions as an agonist of all five melano
cortin receptors.16 As an agonist of all five melanocortin 
receptors, it has several potential mechanistic pathways 
that may contribute to its therapeutic effects in RA.17 In 
clinical practice, it is typically utilized in RA patients who 
are inadequately controlled and/or unable to tolerate pre
viously prescribed conventional treatments. The label was 
recently updated after the FDA was provided safety mon
itoring and reporting data spanning more than 60 years. In 
addition to modernizing the prescribing information, the 

statement “Common adverse reactions for Acthar Gel are 
similar to those of corticosteroids” was removed in the 
prescribing information highlights section of the label; 
however, the warnings and precautions section, which 
notes potential steroidogenic effects remains largely 
unchanged.16

RCI has shown significant, durable, and beneficial 
effects on disease activity in a published open-label 
Phase 4 trial. 63% of the patients with persistently active 
RA achieved LDA based on the 28-Joint Disease Activity 
Score with Erythrocyte Sedimentation Rate (DAS28-ESR) 
at 12 weeks. Further, the sustained response was main
tained during the randomized withdrawal phase (placebo- 
controlled) over the course of 12 weeks. Significant and 
clinically meaningful improvement in patient-reported out
comes (disability, fatigue, and work productivity) were 
also observed during the 12-week open-label phase and 
the outcomes persisted throughout the 12-week rando
mized withdrawal phase.18 A retrospective chart review 
study reported that 78% of RA patients treated with RCI 
had an improvement based on physician assessment.19 An 
observational administrative claims-based analysis of 
treatment patterns, healthcare utilization, and cost of RCI 
in patients with RA suggests a potential for a reduction in 
medical service use and associated costs with RCI by 
approximately 33%.20 Together these data suggest 
a potential for improvement in patient’s health outcomes 
and an overall reduction in cost for disease management.

Although there is evidence of a favorable clinical pro
file of RCI, data on the economic benefit of using RCI for 
the treatment of patients with active RA is limited. The 
objective of the current study was to estimate the cost- 
effectiveness of RCI versus standard of care (SoC) in 
patients with active RA despite aggressive treatment 
from the US payer and societal perspectives over three 
years. A 3-year time horizon was selected considering the 
US payer perspective.

Methods
Model Overview
An individual-level microsimulation was developed in 
Microsoft® Excel 2019. The microsimulation model gen
erates individual patient trajectories. These trajectories 
report a patient’s disease pathway considering the therapy 
and its outcomes on disease activity and the subsequent 
consequence costs and quality of life. The incremental 
cost-effectiveness ratio (ICER) of RCI versus SoC was 
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assessed using direct medical costs, indirect costs, and 
quality-adjusted life-years (QALY) over three years from 
the US payer and societal perspectives. The principal 
evidence source used to derive clinical and patient out
comes parameter values was from a published open-label 
Phase 4 randomized, double-blind, placebo-controlled 
withdrawal trial. This clinical trial consisted of two phases. 
In the first phase, all subjects received open-label RCI (80 
U) twice weekly for 12 weeks. In the second phase, only 
those with LDA based on DAS28-ESR were randomly 
assigned to receive either RCI (80 U) or placebo twice 
weekly during the 12-week double-blind period.18 

Detailed results of this clinical trial conducted over 24 
weeks comparing efficacy, safety, and tolerability of RCI 
with placebo have been described elsewhere.18 The sub
jects included had active RA despite treatment with pre
dnisone (or an equivalent) and one or two csDMARDs or 
one bDMARD.18 Patient profiles were generated using 
generalized linear modeling with gamma distributions 
and log link functions based on the data in the Phase 4 
trial.18 This modeling approach maintains correlations in 
patient clinical characteristics observed in the clinical trial. 
Further, validations including descriptive statistics and 
correlations ensured that the relationship between para
meters was preserved with this approach.

Model Structure and Relationships
The model structure is presented in Figure 1. Each patient 
history starts when they enter the model at cycle 0 with 
a given score on the DAS28-ESR, which reflects the 
number of swollen joints (0–28), the number of tender 
joints (0–28), patient’s global assessment of disease activ
ities (0–10), and ESR (0–20). The DAS28-ESR for the 
patients in the previous cycle determines if a patient 
receives RCI in a given cycle. A patient with DAS28- 
ESR < 3.2 (LDA achievement) in the previous cycle 
does not receive treatment in the current cycle. On the 
contrary, a patient who did not achieve LDA in the pre
vious cycle receives RCI treatment in the current cycle. 
Patients who do not receive RCI follow the trajectory of 
patients on placebo in part 2 (randomization arm) of Phase 
4 trial.18 Patients who receive RCI follow distribution 
derived from the RCI arm of part 2 of Phase 4 trial.18 

Further, patients who fail RCI treatment stay on the treat
ment for subsequent cycles until they achieve LDA. 
Treatment decisions are made in 3-month cycles, for 
1000 patients initiating on RCI or SoC. For each patient, 

the starting scores on the four DAS28-ESR domains are 
derived by Monte-Carlo simulation using a multivariate 
gamma distribution, which is estimated using the shape 
and scale of the parameters from the Phase 4 sample 
population.18 The parameters including swollen joint 
count (SJC), tender joint count (TJC), ESR, and Patient’s 
Global Assessment of Disease Activities score were mod
eled based on the Phase 4 trial data. The parameters 
including the DAS28-ESR, Health Assessment 
Questionnaire Disability Index (HAQ-DI), the visual ana
log scale for pain (VAS), and American College of 
Rheumatology (ACR) 20, ACR50, and ACR70 were 
derived from the modeled parameter estimates.

The effect of RCI was modeled by shifts in the dis
tribution means, reflecting improvements in scores. These 
shifts were again generated using a multivariate gamma 
distribution as estimated by the sample means and covar
iance as observed in phase 4 clinical trial. While the shifts 
in the means capture the improvements in the scores, the 
covariance matrix captures the positive correlation 
between the four domains. Since this correlation is not 
perfect, patients may improve in one domain but not 
necessarily on another domain of the DAS28-ESR. The 
DAS28-ESR was calculated using the equation:21

DAS28-ESR ¼ 0:28�
ffiffiffiffiffiffiffiffi
SJC
p

þ 0:56�
ffiffiffiffiffiffiffiffiffi
TJC
p

þ 0:70� ln ESRð Þ þ 0:014� Global Health 

where, DAS28-ESR, 28-joint disease activity score with 
erythrocyte sedimentation rate; SJC=swollen joint count; 
TJC=tender joint count; Global health was based on the 
scores on Patient’s Global Assessment of Disease 
Activities.

Further, each patient is given a score on the patient’s 
global assessment of disease activities (0–10), and a score 
for HAQ-DI (0–3) and VAS (0–100) based on the DAS28- 
ESR score. The initial HAQ-DI score (cycle 0) was calcu
lated using the following equation. The equation is modified 
using the complete equation for calculating HAQ-DI in 
cycles 0+.22

HAQ-DI0¼ � 0:037þ 0:205� DAS28-ESR0 

The HAQ-DI scores in the subsequent cycles (cycle 1+) 
were calculated as a function of time, previous DAS28- 
ESR, and HAQ-DI scores.22
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HAQ-DIn¼ � 0:037þ 0:044� lnðnÞþ0:213� DAS28-ESRn� 1

þ0:183� ðDAS28-ESRn � DAS28-ESRn� 1Þ

þ0:022� DAS28-ESRn� 1 � ðDAS28-ESRn

� DAS28-ESRn� 1Þþ0:234� HAQ-DIn� 1 

where, n=cycle number.
VAS score each cycle was calculated from the utility, 

HAQ-DI, and DAS28-ESR.23

VAS ¼

� Utility � 0:21� HAQ-DI � 0:01
� DAS28-ESRþ 0:95

0:24 

The DAS28-ESR components were used to predict 
ACR20, ACR50, and ACR70 responses at each cycle. 
The ACR is a composite measure defined as both improve
ment of 20% in the number of tender and number of 
swollen joints, and a 20%, 50%, or 70% improvement in 
three of the following five criteria: (i) patient global 
assessment, (ii) physician global assessment, (iii) func
tional ability measure (most often HAQ-DI), (iv) VAS 
pain scale, and (v) ESR.24

Key Inputs
Clinical Data
Clinical data included baseline number of swollen joints, 
number of tender joints, and ESR that were derived from 
the Phase 4 trial data.18 Clinical characteristics are pre
sented in Supplementary Table 1. Due to the short time
frame of the model, mortality was not considered in the 
model.

Healthcare Resource Utilization and Costs
Economic data were obtained from the peer-reviewed pub
lished literature (Table 1). Economic data were linked to 
a patient’s DAS28-ESR and/or HAQ score. Unless other
wise specified, all costs are discounted at 3.0% annually 
and reported in 2020 United States Dollars (USD).

Medication costs were sourced from the IBM 
Micromedex® Red Book and the frequency of use of 
RCI was based on dispensing data from specialty pharma
cies, from the last 12 months as of March 29, 2019. The 
model assumes that the patients receive a dose of RCI 
when their DAS28-ESR ≥3.2. The use of other medica
tions, comprising csDMARDs, bDMARDs, and corticos
teroids, were derived from Phase 4 clinical trial18 and 
published literature. The costs of these treatments were 
sourced from published literature.

Direct costs of RA management included RA-related 
hospitalization, outpatient, primary care, and a specialist 
visit, rehabilitation, and laboratory testing and imaging 

Figure 1 Framework for individual-level microsimulation for assessing the cost- 
effectiveness of RCI for the treatment of RA. Clinical and economic outcomes are 
assessed every 3 months. 
Abbreviations: DAS28-ESR, 28-joint disease activity score with erythrocyte sedi
mentation rate; RA, rheumatoid arthritis; RCI, repository corticotropin injection.
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costs. The costs related to total joint replacement surgery 
were also considered.24,25 Pain-related costs included in the 
model were based on the pain severity.26,27 RA-related opioid 
abuse costs were also included in the model. Estimates from 
the literature suggest that up to 40% of patients with RA are 
regular users of opioids and the effects of DMARDs are 
minimal in reducing opioid use. Although the literature sup
ports the efficacy of short-term opioids for the improvement 
in pain, long-term use is associated with reduced efficacy and 
increased safety concerns. The data supporting the use of 
long-term opioid use in patients with RA is poor, however, 
rheumatologists can adhere to best practices for determining 
when and if the initiation of opioids is appropriate. 
Identification of the nature of the pain can help determine 
the appropriate course of treatment.28–30

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. The proportion of work loss was 
derived from Work Productivity and Activity Impairment 
scores from the Phase 4 trial.18 For estimating the indirect 
costs, the model used $55,018 as the per capita income in the 
US (inflated to 2020 USD using Consumer Price Index-All 
Urban Consumers; annual per capita income is $53,490 in 
2019),31 $4,411 for the annual cost of caregiving for RA,32 and 
$22,360 for the cost of work-related training.32

Health Utilities
Utilities are derived from the HAQ-DI and VAS using 
regression estimates, consistent with the published 
methodology.33,34 This method accounts for the correlation 
between HAQ-DI and VAS. Unless otherwise specified, all 
utilities are discounted at 3.0% annually.

Analyses
Base Case Analysis
Total costs and QALYs were compared between RCI and SoC 
at 2 and 3 years from both US payer and societal perspectives. 
From a payer perspective, total costs included direct medical 
costs (costs paid by third party-payers) and from a societal 
perspective, total costs comprised indirect costs (productivity 
loss, work-related training, and caregiving) in addition to the 
direct medical costs. The primary outcome was the discounted 
ICER defined as the difference in costs divided by the differ
ence in QALYs of RCI and SoC. The secondary outcomes 
included incremental cost per patient improvement in out
come (cost-benefit). The benefit was defined as the achieve
ment of LDA, ACR 20, ACR 50, or ACR 70 response.

Probabilistic Sensitivity Analysis
Estimates for sensitivity analysis were generated from 
gamma and beta distributions as appropriate. The base- 
case assumptions and alternative values for these 
assumptions were tested and fully explored in the prob
abilistic sensitivity analysis (PSA) combined bootstrap
ping with random draws from uncertainty distributions. 
By bootstrapping the data from the randomized clinical 
trial using appropriate distributions, we obtained uncer
tainty margins surrounding the parameters.

Results
Base Case Analysis
The use of RCI results in an incremental cost of $183,965 
and an incremental QALY gain of 1.591, resulting in an 
ICER of $115,629 per QALY compared to that of SoC 
from the payer perspective over two years (Table 2). From 
the societal perspective over two years, RCI has an incre
mental cost of $117,443 and an incremental QALY gain of 
1.591, resulting in an ICER of $73,817 per QALY com
pared to that of SoC. The ICER was lower from the payer 
($86,607) and a societal perspective ($44,737) over three 
years. A detailed breakdown of costs for two and three 
years is provided in Supplementary Table 2.

The results showed similar trends with other cost- 
benefit outcomes. Over 3 years, an additional 8.019, 
2.945, 1.468, and 0.615 patients per year achieved LDA, 
ACR20, ACR50, and ACR70, respectively. This was asso
ciated with an incremental cost-benefit of $252, $687, 
$1,378, and $3,290, respectively from the payer perspec
tive and $130, $355, $712, and $1,699, respectively from 
the societal perspective.

Probabilistic Sensitivity Analysis
The PSA randomly sampled parameters from within 
chosen distributions over 1,000 iterations. The para
meters for sensitivity analysis are provided in 
Supplementary Tables 3–5. The findings from the PSA 
are consistent with the base case analysis; RCI is cost- 
effective compared to the SoC over 2 years (ICER: 
$122,643 per QALY; 95% confidence interval: 
$57,338, $187,948 per QALY [payer perspective]). The 
cost-effectiveness acceptability curve shows that RCI is 
cost-effective 65.3% of the iterations at a willingness-to- 
pay threshold of $150,000 per QALY over 2 years from 
a payer perspective (Figure 2).
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Table 1 Healthcare Resource Utilization and Associated Costs

Parameter Value Reference

Treatment costs

Cost of RCI (per pack) $39,864 IBM Micromedex® Red Book38

RCI use (12 months) 7.59 packs Data on File using dispensing data from specialty pharmacies, 

from the last 12 months as of March 29, 2019

Medication utilization

Standard of care

csDMARDs 96.9% NCT0291976139

Biologic DMARDs 23.9% NCT0291976139

Corticosteroids 90.3% NCT0291976139

RCI

csDMARDs 35.9% (63.0% reductiona) NCT0291976139

Biologic DMARDs 10.0% (58.3% reductiona) NCT0291976139

Corticosteroids 47.3% (47.7% reductiona) NCT0291976139

Average cost of medications

Non-biologic DMARDs $2,775 Eisenberg Center at Oregon Health & Science University 200840

Biologic DMARDs $26,620 Eisenberg Center at Oregon Health & Science University 200840

Corticosteroids $391 Eisenberg Center at Oregon Health & Science University 200840

RA-related costs

HAQ-DI <0.60 0.60 

to 1.09

1.10 

to 1.59

1.60 

to 2.09

≥2.1

RA-related hospitalization $6,114 $8,009 $8,455 $8,713 $10,242 Wu 201720

Outpatient costs $438 $574 $606 $624 $734 Wu 201720

Primary care and specialist visits $559 $632 $570 $642 $777 Klimeš 201441

Rehabilitation $79 $107 $166 $212 $228 Klimeš 201441

Laboratory testing and imaging $298 $229 $326 $353 $806 Klimeš 201441

Surgical costs

Rate of total joint replacement 2.9% Onuoha 201724

Cost of surgery $45,215 Clair 201625

Pain-related costsb

Mild (VAS≤3.5) $9,550 Lalonde 201427

Moderate (3.5<VAS<7.5) $13,630 Lalonde 201427

Severe (VAS≥7.5) $12,363 Lalonde 201427

RA-related opioid abuse

Prevalence in patients with moderate pain 6.2% Lee 201929

Prevalence in patients with severe pain 10.3% Lee 201929

Cost of opioid abuse $28,509 White 200530

Productivity loss costs (WPAI)

DAS28-ESR < 2.6 ≥2.6 to < 3.2 ≥3.2 to ≤ 5.1 > 5.1

Absenteeism 11.7% 13.1% 14.9% 26.6% NCT0291976139

Presenteeism 9.1% 22.2% 28.0% 54.3% NCT0291976139

Activity impairment 17.2% 27.9% 45.2% 65.1% NCT0291976139

Notes: aPercent reduction in medication use was derived from Myung 2017;42 bthresholds for pain by VAS were derived from Boonstra 2014.26 

Abbreviations: csDMARD, conventional synthetic DMARD; DAS28-ESR, 28-joint disease activity score with erythrocyte sedimentation rate; DMARD, disease-modifying 
anti-rheumatic drug; HAQ-DI, Health Assessment Questionnaire Disability Index; RA, rheumatoid arthritis; RCI, repository corticotropin injection; VAS, visual analog scale; 
WPAI, Work Productivity, and Activity Impairment.
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Discussion
The symptoms of RA persist despite the aggressive treat
ment with DMARDs, resulting in sustained irreversible joint 
damage negatively affecting patients’ daily functioning and 
overall well-being.10,11 RCI is a late-line treatment for 
patients with refractory RA having uncontrolled symptoms 
resulting in persistent high disease activity despite aggres
sive treatment with non-biologic and biologic DMARDs. 
Considering this specific subset of RA patients with active 
disease, the use of RCI may offer substantial benefits in 
clinical and health outcomes. Treatment of active RA with 
RCI has shown improvement in clinical and patient 
outcomes,18 however, the data on economic benefits is lim
ited. Decision-making for chronic disease therapies should 
consider both clinical and economic impacts. The current 
model was developed to understand the potential health- 
economic implications of using RCI for the short-term treat
ment of an acute episode or exacerbations in patients with 
active RA. To the best of our knowledge, this is the first 
economic analysis to assess the cost-effectiveness of RCI 
versus SoC for the treatment of active RA.

The findings from the current analysis indicate that RCI is 
cost-effective compared to SoC at a willingness-to-pay thresh
old of $150,000 per QALY over 2 years and at a threshold of 
$100,000 per QALY over 3 years among patients who have 
active RA despite aggressive treatment with conventional 
medications. Therapies that offer substantial other benefits or 
intended for a special population are considered high “Care 
Value” within the cost/QALYs range of $100,000 to 
$150,000.35,36 The use of RCI was associated with reduced 
direct (excluding treatment) and indirect costs with gain in 
QALYs. The cost savings partially offset the higher initial 

treatment costs with RCI, preserving the cost-effectiveness 
of its use versus SoC. Moreover, cost savings were also 
evident from an improved clinical profile, including the 
achievement of LDA based on DAS28-ESR, ACR20/50/70 
response. The cost-effectiveness of RCI is anticipated to 
improve considering rebates and drug price discounts.

Although the cost of treatment is central to issues of 
access and affordability, the treatments should be considered 
in the context of value. Value in healthcare, defined as the 
efficiency with which interventions deliver outcomes with 
respect to their costs,37 is typically measured using cost- 
effectiveness metrics. The findings from this analysis provide 
insight into the potential economic impact of using RCI from 
the payer and societal perspectives. However, the findings 
should be interpreted in light of some limitations. First, the 
efficacy, work productivity, and utility data for the model 
were based on the data from a phase 4 clinical trial on RA, 
which may not reflect real-world outcomes. The model 
assumes some heterogeneity in the RA population; however, 
the presence of other inflammatory comorbidities may 
further exacerbate RA and enhance the value of RCI. 
Second, a simplified care paradigm was implemented for 
the model, ie, the patients who fail on RCI stay on treatment 
for subsequent cycles until they achieve a response. Third, 
patients who experience exacerbation after achieving LDA 
were assumed to resume the RCI treatment for subsequent 
cycles. This assumption may not reflect real-world treatment 
pathways in RA, which are complex, dependent on multiple 
factors, and highly individualized. Finally, the data on health
care utilization and costs were obtained from the published 
literature and may result in under or over-estimation. 
However, a probabilistic sensitivity analysis was conducted 

Table 2 Base Case Results for Incremental Cost-Effectiveness and Net Monetary Benefit of RCI versus SoC (2020 USD)

Year Incremental 
Costsa

Incremental 
QALYsa

ICER Incremental 
Cost per LDA 

Achieved

Incremental Cost 
per ACR20 
Achieved

Incremental Cost 
per ACR50 
Achieved

Incremental Cost 
per ACR70 
Achieved

Payer perspective (RCI versus SoC)

2 $183,965 1.591 $115,629 $339 $822 $1,459 $3,123

3 $202,315 2.336 $86,607 $252 $687 $1,378 $3,290

Societal perspective (RCI versus SoC)

2 $117,443 1.591 $73,817 $216 $525 $931 $1,994

3 $104,506 2.336 $44,737 $130 $355 $712 $1,699

Notes: Results presented on a per-person basis (1,000 simulations); apositive value represents the cost incurred with the RCI and improvement in QALY with the RCI, and 
vice versa. 
Abbreviations: ACR, American College of Rheumatology; ICER, incremental cost-effectiveness ratio; LDA, low disease activity; QALY, quality-adjusted life-year; RCI, 
repository corticotropin injection; SoC, standard of care; USD, United States Dollars.
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to account for uncertainty in the parameters. The findings 
were consistent with base case analyses.

Conclusions
RCI is a cost-effective strategy for patients with persistently 
active RA who are previously treated with disease-modifying 
anti-rheumatic drugs and corticosteroids compared to SoC 
over two to three years from the payer and societal perspec
tives at a US willingness-to-pay threshold of $150,000 per 
QALY. RCI is also a cost-benefit approach for improving 
clinical outcomes including achievement of LDA, ACR 20, 
ACR50, and ACR 70 outcomes. Further research is required 
to examine the long-term clinical effectiveness and cost- 
effectiveness of RCI for active RA. This study suggests that 
the use of RCI for patients with active disease despite aggres
sive treatment may considerably improve a patient’s clinical 
and health outcomes and provide economic benefits.
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