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Purpose: The primary objective of this study was to compare the cost per responder (CPR)
between abatacept and adalimumab among seropositive rheumatoid arthritis (RA) patients.
Patients and Methods: CPR analysis was conducted from a US payer perspective over 24
weeks for early moderate-to-severe seropositive RA patients. Efficacy data (American
College of Rheumatology [ACR] improvement criteria [ACR20/50/70] and DAS28-C reac-
tive protein <2.6) for abatacept and adalimumab were sourced from the post hoc analysis of
the Early AMPLE trial (NCT02557100). Medication costs were considered assuming com-
plete adherence. A 30% rebate was applied for adalimumab in the base case.

Results: At week 24, the total per patient pharmacy cost was $26,273.34 and $21,731.18,
whereas the CPR (using ACR70 as the responder definition) was $46,337.46 and $74,935.10
(difference of -$28,597.64) for abatacept and adalimumab, respectively. The CPR was
consistently lower for abatacept compared to adalimumab across all clinical measures,
with differences ranging from -$7099.32 to -$43,608.97.

Conclusion: While the pharmacy cost was higher for abatacept compared to adalimumab,
due to its higher clinical efficacy, the CPR was consistently lower for seropositive RA
patients treated with abatacept. The results may be useful for healthcare decision-makers
in understanding how to optimize treatment for seropositive RA patients while minimizing
costs in today’s budget-constrained health environment.

Keywords: positive shared epitope, anti-citrullinated protein antibodies, anti-cyclic
citrullinated peptide, rheumatoid factor, biomarker, seropositive

Introduction

Rheumatoid arthritis (RA) is a chronic inflammatory disease, affecting approximately
0.5% of the United States (US) population.' Given that it is a chronic disease, the
primary objective of RA treatment is to achieve a state of clinical remission to prevent
further irreversible damages.” In the past three decades, the treatment options for RA
patients have advanced substantially, and currently, there are multiple safe and
effective treatments available.> Tumor necrosis factors inhibitors (TNFis) were the
first biologic disease-modifying anti-rheumatic drugs (bDMARDs) developed for RA
and have been the most frequently prescribed class of bDMARD:s for patients who fail
conventional synthetic DMARDs (csDMARDs). Additional bDMARDs with differ-
ent mechanisms of action such as interleukin 6 receptor inhibition, T-cell co-
stimulation inhibition, and B-cell depletion have been developed as well as more
recent synthetic targeted DMARDs. Despite the improved efficacy of treatments,
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however, drug discontinuation persists due to lack of effi-
cacy or adverse events on the selected treatment.*® This
leads to treatment switches which are associated with higher
medical cost, lower efficacy, and reduced quality of life.**-'°
Given such drawbacks, carefully selecting their initial treat-
ment rather than a trial-and-error basis to reduce switching is
critical.

While biomarkers have not been used widely to guide
treatment selection in this therapeutic area, recent studies
have shown that patients with positive shared epitope (SE+),
a five amino acid sequence motif in residues 7074 of the HLA-
DRpI chain that has been associated with severe cases of
RA,""'* respond well to abatacept and this may be an objec-
tive marker for treatment selection. A post hoc analysis of the
Early AMPLE study, a phase 4 single-blinded randomized
trial evaluating the efficacy of the subcutaneous (SC) form
of abatacept in early RA (<12 months since the first diagnosis)
patients with moderate-to-high disease activity and positive
anti-citrullinated protein antibodies (ACPA+) and positive
rheumatoid factor (RF+), showed that SE+ patients treated
with abatacept responded well at week 24 across American
College of Rheumatology (ACR) 20%, 50%, and 70%
improvement criteria (ACR20, ACR50, ACR70) and
Disease Activity Score 28-joint count C reactive protein
(DAS28-CRP) <2.6."°> Additionally, Oryoji et al retrospec-
tively evaluated 72 Japanese patients (45 SE+ and 25 SE-)
treated with abatacept and found that the Simple Disease
Activity Index (SDAI) remission was higher among SE+
patients at week 24 (55.3% vs 20.0%, p=0.01) and the SE
status was an independent predictor of SDAI remission after
adjusting for ACPA titer, age, sex, SDAI at baseline, metho-
trexate use, and prior use of biological agents.'®

Despite the illustrated efficacy of abatacept among
seropositive patients, economic assessments of abatacept
compared with adalimumab and other TNFis are currently
unavailable. To address this gap for economic evaluation,
we developed a cost per responder (CPR) model to com-
pare CPR between abatacept SC and adalimumab SC from
a US payer perspective among early moderate-to-severe
RA patients with seropositivity (SE+, ACPA+, and RF+)
using the results from the post hoc analysis of the Early
AMPLE trial."?

Methods
Model Structure

The CPR analysis was structured as a simple economic assess-
ment programmed in Microsoft Excel. The analysis was from

a hypothetical US commercial payer perspective over 24
weeks and the target population was early moderate-to-
severe RA patients with seropositivity (SE+, ACPA+, and
RF+). The two treatment options compared in the base case
were abatacept SC and adalimumab SC.

The total cost for each treatment option was calculated
as the treatment cost over 24 weeks for the patient and the
CPR was calculated as the total treatment cost divided by
the efficacy (ie, proportion of responders). Additionally,
the difference in CPR was calculated by taking the differ-
ence in the CPRs between the two treatment options.

Model Parameters

Patient VVeight

The default average weight of a patient was assumed to be
80.4 kg, calculated as the weighted average of US female
and male patient weight, with gender distribution sourced
from an RA study."!”

Efficacy

Responder was defined as those patients who have
achieved the specified efficacy outcomes (ACR20,
ACR50, ACR70, and DAS 28-CRP <2.6) at week 24.
Clinical efficacy data were based on the post hoc analysis
of the 24-week results of the phase 4 head-to-head Early
AMPLE trial (NCT02557100);'> the results for SE+
patients who received abatacept (n=30) and those who
received adalimumab (n=31) were digitized to generate
the values used in our analysis (Table 1)."

Medication Costs

The wholesale acquisition cost (WAC) for each medication
in 2019 US dollars was used for medication costs.'® The
prescribing information was referenced to estimate the
number of doses needed for patients newly initiating
each drug over a 24-week course, assuming no vial sharing
and complete adherence to the medication. Medications

Table | Efficacy Data by Treatment'®

Drug Name | ACR20 ACR50 ACR70 DAS28-
CRP <2.6

Abatacept 86.7% 76.7% 56.7% 50.0%

Adalimumab 58.1% 45.2% 29.0% 22.6%

Note: Table created with data from Park SH, Han X, Lobo F, Nanji S, Patel D. A
cost per responder analysis of abatacept versus adalimumab for the treatment of
rheumatoid arthritis among patients with shared epitope (SE) positivity from a
United States payer perspective. Ann Rheum Dis. 2020;79(Suppl 1):1872-1873.2¢
Abbreviations: ACR20/50/70, American College of Rheumatology 20%, 50%, 70%
improvement criteria; DAS28-CRP, Disease Activity Score 28-joint count C reactive
protein.
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Table 2 Medication Costs (2019 US Dollars)
Drug Name Dose® Dose Frequency?® Strength Package Size Packages per 24 Weeks WAC (3)'8*°
Abatacept SC 125 mg/mL Once weekly 125 mg $4378.89
Adalimumab SC 40 mg Every 2 weeks 40 mg 6 $5174.09

Notes: *Dose and dose frequency information from each product’s package insert. "The cost does not reflect any rebates.
Abbreviations: SC, subcutaneous; US, United States; WAC, wholesale acquisition cost.

cost and prescribing information for each drug are pre-
sented in Table 2.

Scenario Analyses

Rebates

In the base case scenario, a 30% rebate was applied for
adalimumab to reflect real-world pricing in the US.
Additionally, we conducted the following scenario ana-
lyses: 1) no rebates for any medication and 2) 15% rebate
for abatacept with 30% rebate for adalimumab.

Forty-Eight Weeks

We conducted a scenario analysis for CPR at 48 weeks.
Efficacy data were based on the post hoc analysis of the
24-week results of the Early AMPLE trial and were
assumed to be the same at week 48.'

Results

At week 24, the total per patient pharmacy cost was
$26,273.34 for abatacept and $21,731.18 for adalimumab
(difference: $4542.16) in the base case. The CPR (using

$120,000
$100,000
$80,000

$60,000

$48,077.83

Cost Per Responder, 2019 USD

$40,000 $37,403.06
$20,000

$34,254.68
$3030374I I
$0 I

ACR70 as the responder definition) was $46,337.46 for
abatacept and $74,935.10 for adalimumab (difference:
-$28,597.64; Figure 1). The CPR was consistently lower
for abatacept compared to adalimumab across all clinical
measures, with differences ranging from -$7099.32 to
-$43,608.97. With no rebates, total pharmacy cost at week
24 was $4771.20 lower for abatacept compared to adalimu-
mab and the difference in CPR was even greater (Table 3).
With a 15% rebate for abatacept and a 30% rebate for
adalimumab, pharmacy cost per patient was higher by
$601.16 for abatacept but the CPR was continuously
lower for abatacept (Table 4). In the 48-week scenario
analysis with a 30% rebate for adalimumab, pharmacy
cost per patient was $9084.32 higher for abatacept com-
pared to adalimumab, but the CPR was consistently lower
for abatacept across all clinical measures (Table 5).

Discussion
With many RA treatment options being available and high
treatment costs, evaluating the comparative treatment costs is

m Abatacept SC
® Adalimumab SC

$96,155.65

$74,935.10

$52,546.68

$46,337.46

ACR20

ACR50

ACR70

DAS28-CRP <2.6

Outcome

Figure | Base case results: cost per responder, 30% rebate for adalimumab.

Note: Figure created with data from Park SH, Han X, Lobo F, Naniji S, Patel D. A cost per responder analysis of abatacept versus adalimumab for the treatment of
rheumatoid arthritis among patients with shared epitope (SE) positivity from a United States payer perspective. Ann Rheum Dis. 2020;79(Suppl 1):1872-1873.2¢
Abbreviations: ACR20/50/70, American College of Rheumatology 20%, 50%, 70% improvement criteria; DAS28-CRP, Disease Activity Score 28-joint count C reactive
protein; SC, subcutaneous; USD, US dollars.
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Table 3 Scenario Analysis Results: No Rebates

Outcome Abatacept SC Adalimumab SC Difference
Pharmacy Cost Per Patient $26,273.34 $31,044.54 -$4771.20

Cost Per Responder — ACR20 $30,303.74 $53,432.94 -$23,129.21
Cost Per Responder — ACR50 $34,254.68 $68,682.61 -$34,427.93
Cost Per Responder — ACR70 $46,337.46 $107,050.14 -$60,712.68
Cost Per Responder — DAS28-CRP <2.6 $52,546.68 $137,365.22 -$84,818.54

Abbreviations: ACR20/50/70, American College of Rheumatology 20%, 50%, 70% improvement criteria; DAS28-CRP, Disease Activity Score 28-joint count C reactive

protein; SC, subcutaneous.

Table 4 Scenario Analysis Results: 15% Rebate for Abatacept and 30% for Adalimumab

Outcome Abatacept SC Adalimumab SC Difference
Pharmacy Cost Per Patient $22,332.34 $21,731.18 $601.16

Cost Per Responder — ACR20 $25,758.18 $37,403.06 -$11,644.88
Cost Per Responder — ACR50 $29,116.48 $48,077.83 -$18,961.35
Cost Per Responder — ACR70 $39,386.84 $74,935.10 -$35,548.26
Cost Per Responder — DAS28-CRP <2.6 $44,664.68 $96,155.65 -$51,490.98

Abbreviations: ACR20/50/70, American College of Rheumatology 20%, 50%, 70% improvement criteria; DAS28-CRP, Disease Activity Score 28-joint count C reactive

protein; SC, subcutaneous.

Table 5 Scenario Analysis Results: 30% Rebate for Adalimumab at 48 Weeks

Outcome Abatacept SC Adalimumab SC Difference
Pharmacy Cost Per Patient $52,546.68 $43,462.36 $9084.32

Cost Per Responder — ACR20 $60,607.47 $74,806.12 -$14,198.65
Cost Per Responder — ACR50 $68,509.36 $96,155.65 -$27,646.29
Cost Per Responder — ACR70 $92,674.92 $149,870.19 -$57,195.27
Cost Per Responder — DAS28-CRP <2.6 $105,093.36 $192,311.31 -$87,217.95

Abbreviations: ACR20/50/70, American College of Rheumatology 20%, 50%, 70% improvement criteria; DAS28-CRP, Disease Activity Score 28-joint count C reactive

protein; SC, subcutaneous.

important for decision-makers. The CPR analysis is useful as it
combines both clinical and economic dimensions. While the
exact prevalence of the target population is unknown, it is
estimated that only up to 20% of RA patients are SE- and
75.9% of RA patients are ACPA+ and among those ACPA+
patients, 90.1% of patients are RF+.'>*° With an estimated large
target population, it is important to consider CPR in treatment
decision-making, as incorporating treatments with low CPR can
result in efficient healthcare spending, Our results showed that
due to the increased efficacy of abatacept among seropositive
patients, abatacept has a lower CPR among seropositive patients
compared to adalimumab. Given the lack of randomized clinical
trial efficacy data for other TNFis in seropositive RA patients, if
the efficacy of other TNFis were assumed to be the same as
adalimumab (ie, the only head-to-head comparison against aba-
tacept yet available in this population), CPRs for other TNFis
(using ACR70 as responder definition) could range from
$51,946.72 to $223,832.59, depending on product costs.

To our knowledge, this is the first economic analysis
for RA patients with SE+ as well as ACPA+ and RF+.
This is important because recent studies have found that
SE+ is an independent predictor of SDAI remission apart
from ACPA titer,' so economic analyses for this biomar-
ker can help in decision-making. Previous economic
assessment studies using data from the phase 3 AMPLE
trial (NCT00929864) looked into RA biomarkers includ-
ing RF and ACPA but did not include SE. Foo and
colleagues studied the cost per additional health gain
(ie, patient response or patient in remission) between
abatacept and adalimumab among two cohorts: Cohort 1
included patients with early RA, RF+ and/or ACPA+, and
>1 radiographic erosion; Cohort 2 included RA patients
with at least one of the previous criteria not being met.?'
The model showed that abatacept was favored in all
countries studied (US, Germany, Spain, and Canada)
except for DAS28-CRP remission in Canada. The study
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found that cost savings were greater with the more strin-
gent Cohort 1 than Cohort 2. Weijers and colleagues
evaluated the cost per responder or remission by ACPA
status for patients receiving abatacept and adalimumab.?*
The study found that in Spain and Germany, abatacept
always had lower CPR for ACPA+ patients across all
definitions used for responder/remission (ie, ACR20,
ACR50, ACR70, ACR90, Health Assessment
Questionnaire-Disability Index, DAS28-CRP, Clinical
Disease Activity Index, and SDAI). For Italy, Canada,
and the US, abatacept was again favored for ACPA+
patients, except for ACR50 response and DAS28-CRP
remission. Both studies highlight that the economic effi-
ciency of abatacept is even more pronounced among
patients with certain clinical biomarkers. These two
CPR studies focused on RF and/or ACPA in the
AMPLE trial and did not include SE, but given that the
concentrations of ACPA and SE are correlated,”®** the
consistent results that abatacept is a cost-efficient treat-
ment choice among the studied patients in the AMPLE
trial are not surprising and are congruous with our results
for abatacept in SE+ patients in the Early AMPLE trial.
However, when comparing these CPR studies to our
results, it is worth noting that the phase 3 AMPLE trial
was not designed to estimate the efficacy of abatacept SC
versus adalimumab SC in ACPA subgroups and may lack
power to estimate significant differences between these
subgroups.?® In contrast, our analysis is based on results
from the phase 4 Early AMPLE trial,'> which includes

changes in
5

seropositivity as a primary outcome
measure.”

With more evidence pointing towards the need for
personalized medicine in RA based on biomarkers and
serology, our study adds the economic evidence among
the subpopulation of SE+, ACPA+, and RF+ patients.
However, the findings from our study are subject to sev-
eral limitations. First, concomitant medications and drug
monitoring tests are not included in the analysis, yet these
costs are typically low and similar enough that the results
are expected to remain the same. Next, not all parameters
included in the analysis, such as the rebate rates, are
generalizable and vary by health plans. Therefore, scenario
analyses on rebates were conducted, which showed that
the CPR was consistently lower for abatacept. Finally, in
the 48-week scenario analysis, the efficacy inputs at week
48 were based on Early AMPLE trial data at week 24, due
to the lack of 48-week data availability in the Early
AMPLE trial.

Conclusion

While the pharmacy cost in our analysis was higher for
abatacept compared to adalimumab, due to its higher clin-
ical efficacy, the CPR was consistently lower for seropo-
sitive RA patients treated with abatacept. The results may
be useful for healthcare decision-makers in understanding
how to optimize treatment for seropositive RA patients
while minimizing costs in today’s budget-constrained
health environment.
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