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Abstract

Objective:

To estimate annual biologic response modifier (BRM) cost per treated patient with rheumatoid arthritis,

psoriasis, psoriatic arthritis, and/or ankylosing spondylitis receiving etanercept, abatacept, adalimumab,

certolizumab, golimumab, infliximab, rituximab, or ustekinumab.

Methods:

This was a cohort study of 69,349 commercially insured individuals in a nationwide claims database with

one of these conditions that had a claim for one of these BRMs between January 2008 and December 2010

(the index BRM/index date). Cost per treated patient was calculated as the total BRM acquisition and

administration cost to the payer in the first year after the index date (including costs of other BRMs after

switching) divided by the number of patients who received the index BRM. Etanercept was selected as the

reference for comparisons.

Results:

Etanercept was the most commonly used index BRM (n¼ 32,298; 47%), followed by adalimumab

(n¼ 20,582; 30%), infliximab (n¼ 11,157; 16%), abatacept (n¼ 2633; 4%), rituximab (n¼ 1359; 2%),

golimumab (n¼ 687; 51%), ustekinumab (n¼ 388; 51%), and certolizumab (n¼ 245; 51%). Using

etanercept as the reference, the cost per treated patient in the first year across all four conditions was

102% for adalimumab and 108% for infliximab. Newer BRMs had costs relative to etanercept that were 90%

to 102% for rheumatoid arthritis, 132% for psoriasis, 100% for psoriatic arthritis, and 94% for ankylosing

spondylitis.

Limitations:

Potential study limitations were the lack of clinical information (e.g., disease severity, treatment outcomes) or

indirect costs, the inability to compare costs of newer BRMs across all four conditions, and much smaller

sample sizes for newer BRMs.

Conclusions:

Of the BRMs that are approved for indications within all four conditions studied, etanercept had the lowest

cost per treated patient when assessed across all four conditions.

Introduction

The tumor necrosis factor (TNF) blockers etanercept, adalimumab, and inflix-
imab are approved for use in adults with moderate-to-severe rheumatoid arthritis
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(RA), moderate-to-severe plaque psoriasis (PsO) (inflixi-
mab for severe only), active psoriatic arthritis (PsA), and
active ankylosing spondylitis (AS)1–3. Systematic reviews
of available studies have reported that etanercept, adali-
mumab, and infliximab exhibited similar levels of efficacy
and incidences of adverse events in RA4,5, PsO6,7, PsA8, or
AS9. Numerous analyses have used information from
claims databases to evaluate the relative costs of etaner-
cept, adalimumab, and infliximab10–21. Most of the ana-
lyses were limited to patients with RA10–18, which is the
most common condition in which TNF blockers are used.
A few of the analyses included TNF-blocker costs across
multiple conditions19–21, which allowed for a more com-
plete estimate of the total cost that a payer might incur
to include these medications on its formulary.

Several other biologic response modifiers (BRMs) have
also become available for use in patients with RA, PsO,
PsA, and/or AS. These include the TNF blockers certoli-
zumab (moderate-to-severe RA) and golimumab (moder-
ate-to-severe RA, active PsA, and active AS), and the
non-TNF blockers abatacept (moderate-to-severe RA),
rituximab (moderate-to-severe RA [after a TNF blocker]),
tocilizumab (moderate-to-severe RA after at least one
other medication), and ustekinumab (moderate-to-severe
PsO). These agents were not included in the previous ana-
lyses, and, to date, there are no published analyses compar-
ing the costs of etanercept, adalimumab, or infliximab with
those of the newer BRMs in clinical practice. A systematic
review of clinical data for both the established TNF block-
ers and newer BRMs concluded in moderate-to-severe RA
there were no significant differences in achieving ACR 50,
and there were more withdrawals due to adverse events for
both certolizumab and infliximab than for etanercept and
rituximab5. However, the report concluded that the level
of evidence to support differences between agents was low,
and that head-to-head studies are needed to confirm or
refute these results before any firm clinical recommenda-
tions can be made5. In the absence of strong evidence
to suggest that one BRM is clinically superior to the
others, it is reasonable to compare directly the costs
of BRMs to the payer.

The objective of this analysis was to use actual drug
utilization to estimate treatment patterns and the annual
cost per treated patient with a diagnosis of RA, PsO, PsA,
or AS (or a combination of these conditions) who received
a BRM. The diagnoses were selected to enable the deter-
mination of relative costs for each BRM as compared
with a single reference. For this analysis, the TNF blocker
etanercept was selected as the comparator. Etanercept
is approved for indications within each of the conditions
studied, has been available for the longest time, and is
the most commonly used BRM across all four conditions
combined19,20. Therefore, the four adult indications
within which etanercept is approved were included in
the analysis.

Patients and methods

Study population

This retrospective US claims analysis used administrative
claims data from Truven Health Analytics (formerly
Thomson Reuters) analyses of the MarketScan�

Commercial Claims and Encounters Database. The data-
base includes fully adjudicated medical and pharmaceut-
ical claims for �30 million unique patients annually from
130 health plans across the US, including �10 million
covered lives per year with a minimum of 18 months
of continuous enrollment. The database includes
inpatient and outpatient diagnoses (in the International
Classification of Diseases, 9th Revision, Clinical
Modification [ICD-9-CM] format) and procedures (in
the CPT-4 and HCPCS formats), and both retail and
mail order prescription records. Available data on prescrip-
tion records include the National Drug Code as well as the
quantity of medication dispensed. Additional data elem-
ents include demographic variables (age, gender, and geo-
graphic region), product type (e.g., health maintenance
organization, preferred provider organization), provider
specialty, and eligibility dates related to plan enrollment
and participation.

The model included adult patients of 18–63 years of age
who had at least one claim between January 2008 and
December 2010 for etanercept, abatacept, adalimumab,
certolizumab, golimumab, infliximab, rituximab, tocilizu-
mab, or ustekinumab. The index claim was set as the first
observed claim for a study medication, after at least 180
days of continuous enrollment in the health plan, that met
all other inclusion and exclusion criteria. The index date
was the date of the index claim. Eligible patients were
continuously enrolled in a plan with medical and phar-
macy benefits for at least 180 days before (the ‘pre-index’
period) and 360 days after (including) the index date (the
‘post-index’ period). They were also required to have at
least one claim with an ICD-9-CM code for RA (714.0x),
PsO (696.1), PsA (696.0), or AS (720.0) within 180 days
before the index date. During the study period, each of the
study medications was approved for indications within at
least one of the analyzed conditions. The analysis only
included patients who had conditions within which the
BRM was approved (e.g., the ustekinumab sample only
included PsO because that is the only indication within
which it was approved).

Patients were excluded if they had other conditions
during their pre-index period within which some of these
agents are approved, specifically, juvenile idiopathic arth-
ritis (ICD-9-CM: 714.3x), chronic lymphocytic leukemia
(204.1x), Crohn’s disease (555.9), ulcerative colitis
(556.x), or non-Hodgkin lymphoma (200.xx or 202.xx).
Patients with an index claim for tocilizumab were initially
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considered, but were removed from the analysis due to the
small sample size (n¼ 12; 0.02%).

Data analysis

All data analysis was descriptive and stratified by index
BRM, diagnosis, and new or continuing treatment.
Diagnoses included one of seven categories: (1) RA;
(2) PsO; (3) PsA; (4) AS; (5) RA plus PsA (without
PsO or AS); (6) PsO plus PsA (without RA or AS);
and (7) any other combination. Patients with multiple
conditions who received a BRM that was approved for
an indication within only one of their conditions were
assigned to a combination cohort that included the
approved condition.

Summary data were calculated for baseline demograph-
ics (age and gender), plan type, patient geographic region,
prescribing physician specialty for claims within 10 days
before the index date, and treatment status (new or con-
tinuing). Patients were considered to be new to their index
BRM treatment if they had no claim for their index BRM
during the 180-day period prior to the index date.
Continuing patients were those who had a claim for
their index TNF blocker during the 180-day pre-index
period.

Expenditures were calculated based on the quantity of
each medication used (mg), the cost per mg of each medi-
cation, and administration costs. To determine the cost
per claim to a health plan, the mean dose (in mg) per
claim was calculated. Then, the drug cost for that dose
was calculated using Wholesale Administration Cost
(WAC) in June 2013; the copayment per claim was
deducted, the dispensing fee was added, and the resulting
number was then divided by the mean number of mg per
claim to calculate the final cost per mg to the health plan.
Copayment was 19% for intravenous BRMs (infliximab,
abatacept, or rituximab) and $51 for subcutaneous BRMs
(all other study medications), based on a 2012 annual
national survey of employer health benefits22. Dispensing
fee was $2.50 for each subcutaneous BRM.

Administration costs for etanercept, abatacept, adali-
mumab, certolizumab, golimumab, infliximab, rituximab,
and ustekinumab were based on Medicare fee schedules for
subcutaneous injections and intravenous infusions23. In
the modeled scenario, it was estimated that a provider
administered the first injection in new patients receiving
a self-administered agent (at a cost of $26) and then the
patients self-administered subsequent subcutaneous injec-
tions for the remaining duration of their treatment. This
estimate was used for all subcutaneously administered
medications despite the requirement that ustekinumab
should only be administered by a healthcare provider,
per label24, based on a lack of injection claims for usteki-
numab billed separately from other scheduled medical

visits. Administration costs for abatacept, infliximab,
and rituximab were based on the percentage of claims
with a CPT-4 code for an intravenous infusion. For infu-
sion fees, both the cost of the first hour ($143) and subse-
quent hours ($31/hour) were included and it was assumed
that all infusions required the same amount of time per
BRM, based on the distribution of administration times
in the data: 1 h for abatacept, 2 h for infliximab, and
2.5 h for rituximab. CPT-4 codes for infusions were
assigned to account for these costs, with 96413 (the first
hour) assigned to all infusions and 96415 (an additional
hour) assigned to 1 additional hour for infliximab and
1.5 additional hours for rituximab.

Concomitant non-biologic medication use and costs
were not included in the model. When a patient switched
to another BRM within the first year after the index
date (i.e., the 12-month post-index period), the cost of
the post-index BRM was included in model estimates
and attributed to the total annual cost of the index
BRM. For example, if a patient switched from infliximab
to abatacept in the first year, the cost of abatacept (and any
other BRM that the patient subsequently received in the
first year) was assigned to the index infliximab treatment.
The cost per patient was calculated as the total BRM
expenditures in the first year divided by the number of
patients who received that index BRM.

Results

Of the 69,349 patients who satisfied the inclusion and
exclusion criteria for the analysis, 42,927 (62%) were con-
tinuing prior BRM therapy and 26,422 (38%) started a
new BRM on the index date. The most commonly used
BRMs were etanercept (32,298 patients; 47%), adalimu-
mab (20,582 patients; 30%), and infliximab (11,157
patients; 16%); each was used more commonly than all
other BRMs combined (Table 1).

Baseline characteristics are shown for subcutaneous
BRMs in Table 2 and for intravenous BRMs in Table 3.
Most patients were enrolled in a preferred provider organ-
ization, health maintenance organization, or point-of-ser-
vice plan. The most recent provider claim before the
index date was usually for a visit to a rheumatologist,
internist, dermatologist, or family/general practitioner.
Approximately one third of patients had a provider
claim categorized as ‘other’, which could include multi-
specialty physician groups. Baseline demographics, plan
type, geographic region, and prescribing physician spe-
cialty were similar between the treatment groups. The per-
centage of patients who were continuing therapy at the
index date, in decreasing order, was 75% for infliximab,
66% for abatacept, 64% for etanercept, 54% for adalimu-
mab, 30% for rituximab, and 27% each for certolizumab,
golimumab, and ustekinumab.
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The cost per treated patient for each BRM relative to
etanercept, overall and by condition or combination, is
shown for all patients combined (continuing and new)
in Figure 1. Among the three TNF blockers (etanercept,
adalimumab, and infliximab) that were approved for
an indication within each of the conditions in the
model during the study period (Figure 1A), the cost per
treated patient across all four conditions combined in the
first year after the index TNF-blocker claim was $22,722
for etanercept, $23,170 for adalimumab, and $24,601 for
infliximab. For all conditions combined, the cost per
patient for adalimumab relative to etanercept was 102%
and the cost per patient for infliximab relative to etaner-
cept was 108%. Within the individual conditions and
combinations of conditions, the cost per treated patient
for adalimumab relative to etanercept ranged from 87–
109%, and for infliximab relative to etanercept ranged
from 108–127%.

Costs relative to etanercept for the newer BRMs are
shown by individual condition in Figure 1B. Among
patients with RA, the cost per treated patient for abata-
cept, certolizumab, golimumab, or rituximab ranged from
90–102% relative to etanercept. The cost per treated
patient was 132% for ustekinumab relative to etanercept
in patients with PsO, 100% for golimumab relative to eta-
nercept in patients with PsA, and 94% for golimumab rela-
tive to etanercept in patients with AS. The costs of newer
BRMs for all conditions combined were not analyzed
because many of these medications were not approved
for indications within all four conditions. Costs among
patients with combinations of conditions who received a
newer BRM were analyzed but are not shown because of
the small sample sizes (between 2–71 patients for each
BRM/combination; see Table 1).

To provide a conservative estimate of the annual cost
of an index BRM, the cost of post-index therapy
was included in the total cost. The contribution of post-
index costs to the total cost varied by index BRM,
as shown in Table 4.

Discussion

When all four conditions in this analysis were combined
(RA, PsO, PsA, and/or AS), the TNF blocker etanercept
was found to be both the most commonly used BRM and
the least costly TNF blocker per treated patient. Although
some of the newer agents had a lower cost per treated
patient in some of the conditions in the analysis, they
were not approved for indications within all four condi-
tions and their usage was still limited. Comparison of costs
across all four conditions combined was only possible
between etanercept and the TNF blockers adalimumab
and infliximab, which also had indications within all
four conditions in adults. These findings were notTa
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surprising because they were consistent with those of pre-
vious cost analyses that included only etanercept, adalimu-
mab, and infliximab10–13,19,20,25,26. In each of those
analyses, etanercept had the lowest cost across the four

conditions studied, adalimumab had a similar or higher
cost than etanercept, and infliximab was the most
costly10–13,19,20,25,26. When the analysis was stratified by
condition, annual costs per patient were 8–27% higher for

Table 2. Baseline characteristics: subcutaneous biologic response modifiers.

Etanercept
(n¼ 32,298)

Adalimumab
(n¼ 20,582)

Certolizumab
(n¼ 245)

Golimumab
(n¼ 687)

Ustekinumab
(n¼ 388)

Age, years, mean (SD) 47.5 (10.3) 47.4 (10.3) 48.7 (10.4) 48.4 (10.1) 44.8 (11.2)
Gender, female, n (%) 19,408 (60.1) 12,642 (61.4) 193 (78.8) 470 (68.4) 182 (46.9)
Plan Type, n (%)

Preferred Provider Organization (PPO) 19,804 (61.3) 12,533 (60.9) 122 (49.8) 381 (55.5) 231 (59.5)
Health Maintenance Organization (HMO) 4939 (15.3) 3129 (15.2) 36 (14.7) 95 (13.8) 40 (10.3)
Point of Service (POS) 3070 (9.5) 1979 (9.6) 24 (9.8) 57 (8.3) 41 (10.6)
Indemnity Plan 941 (2.9) 587 (2.9) 12 (4.9) 18 (2.6) 8 (2.1)
Other 1293 (4.0) 802 (3.9) 8 (3.3) 45 (6.6) 37 (9.5)
Unknown 2251 (7.0) 1552 (7.5) 43 (17.6) 91 (13.2) 31 (8.0)

Patient Geographic Region, n (%)
South 12,240 (37.9) 8551 (41.5) 117 (47.8) 286 (41.6) 192 (49.5)
Northcentral 8106 (25.1) 5198 (25.3) 33 (13.5) 127 (18.5) 70 (18.0)
Northeast 5730 (17.7) 3290 (16.0) 68 (27.8) 157 (22.9) 72 (18.6)
West 5621 (17.4) 3297 (16.0) 26 (10.6) 109 (15.9) 52 (13.4)
Unknown 601 (1.9) 246 (1.2) 1 (0.4) 8 (1.2) 2 (0.5)

Prescribing Physician Specialty, n (%)
Rheumatology 6893 (21.3) 4761 (23.1) 103 (42.0) 281 (40.9) 4 (1.0)
Internal Medicine 6411 (19.8) 3947 (19.2) 48 (19.6) 118 (17.2) 52 (13.4)
Dermatology 4394 (13.6) 2684 (13.0) 1 (0.4) 15 (2.2) 195 (50.3)
Family/General Practice 3231 (10.0) 1977 (9.6) 19 (7.8) 62 (9.0) 37 (9.5)
Other 10,616 (32.9) 6741 (32.8) 69 (28.2) 203 (29.5) 96 (24.7)
Unknown 753 (2.3) 472 (2.3) 5 (2.0) 8 (1.2) 4 (1.0)

Treatment Status, n (%)
Continuing 20,794 (64.4) 11,201 (54.4) 67 (27.3) 187 (27.2) 105 (27.1)
New 11,504 (35.6) 9381 (45.6) 178 (72.7) 500 (72.8) 283 (72.9)

Table 3. Baseline characteristics: intravenous biologic response modifiers.

Abatacept (n¼ 2633) Infliximab (n¼ 11,157) Rituximab (n¼ 1359)

Age, years, mean (SD) 50.6 (8.9) 49.3 (9.5) 50 (9.1)
Gender, female, n (%) 2155 (81.8) 7620 (68.3) 1116 (82.1)
Plan Type, n (%)

Preferred Provider Organization (PPO) 1613 (61.3) 6681 (59.9) 783 (57.6)
Health Maintenance Organization (HMO) 379 (14.4) 1968 (17.6) 250 (18.4)
Point of Service (POS) 242 (9.2) 1027 (9.2) 119 (8.8)
Indemnity Plan 78 (3.0) 283 (2.5) 42 (3.1)
Other 90 (3.4) 408 (3.7) 57 (4.2)
Unknown 231 (8.8) 790 (7.1) 108 (7.9)

Patient Geographic Region, n (%)
South 1080 (41.0) 4910 (44.0) 513 (37.7)
Northcentral 648 (24.6) 2525 (22.6) 353 (26.0)
Northeast 430 (16.3) 1690 (15.1) 213 (15.7)
West 424 (16.1) 1857 (16.6) 260 (19.1)
Unknown 51 (1.9) 175 (1.6) 20 (1.5)

Prescribing Physician Specialty, n (%)
Rheumatology 1425 (54.1) 6387 (57.2) 695 (51.1)
Internal Medicine 533 (20.2) 2033 (18.2) 237 (17.4)
Family/General Practice 75 (2.8) 312 (2.8) 54 (4.0)
Dermatology 7 (0.3) 192 (1.7) 4 (0.3)
Other 544 (20.7) 1972 (17.7) 348 (25.6)
Unknown 49 (1.9) 261 (2.3) 21 (1.5)

Treatment Status, n (%)
Continuing 1746 (66.3) 8415 (75.4) 412 (30.3)
New 887 (33.7) 2742 (24.6) 947 (69.7)
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infliximab relative to etanercept and 1–9% higher for ada-
limumab relative to etanercept, except among patients
with PsO alone (13% lower for adalimumab relative to
etanercept).

One strength of this analysis was that it was the first
to include both older TNF blockers and newer
BRMs, including the TNF blockers certolizumab and goli-
mumab, as well as the drugs not operating in the TNF
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Figure 1. Costs per treated patient relative to etanercept. (A) Etanercept vs other TNF blockers approved for indications within RA, PsO, PsA, and AS.
(B) Etanercept vs biologic response modifiers not approved for indications within all four of the conditions studied (RA, PsO, PsA, and AS). RA, rheumatoid
arthritis; PsO, plaque psoriasis; PsA, psoriatic arthritis; AS, ankylosing spondylitis.
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pathway—abatacept, rituximab, and ustekinumab.
Because these BRMs were not approved for indications
within all four conditions in the analysis, it was not pos-
sible to compare their overall costs across conditions.
Additionally, cost comparisons for patients with combin-
ations of conditions were removed from the analysis due
to the small sample sizes for the newer BRMs (ranging
from 2–71 patients each). If the costs of newer BRMs
in combinations of conditions had been included in the
analysis, the utility of the cost comparisons would have
been limited. For example, it would not have been inform-
ative to estimate the cost per patient for patients with both
PsO and PsA who received ustekinumab because it was
not approved for the management of PsA. Additional
treatments that were not included in the cost analysis
could have been required to manage such patients.

Another strength of the analysis was the inclusion of
post-index costs, which were substantial for each of the
BRMs in the model. Although this approach may mask
some of the potential cost benefits attributable to a specific
BRM, it provides a more holistic and complete estimate
of total annual BRM costs.

Despite the fact that the current analysis was designed
to allow for comparisons of the cost of each medication to a
single reference, it was descriptive. Because the analysis
was based on a claims database, it was not possible to evalu-
ate clinical information directly, such as disease severity
or treatment outcomes. However, the disease severity spe-
cified in the indications for BRMs generally is similar and
prior authorization typically is required. Thus, disease
severity was not expected to vary greatly between agents,
although it is possible that prescribers chose some BRMs
predominantly in patients with treatment-resistant condi-
tions and other BRMs predominantly in patients who were
more likely to respond to treatment. Additionally, indirect
costs, such as the costs of managing adverse events or
the costs of travel to the clinic for each intravenous dose
(and the associated lost time from work), were not
included in the claims database and could not be included
in this analysis. Costs of non-BRM treatment, such as
methotrexate, were not included in the model but would
not be expected to have a major influence on total annual
drug costs relative to the BRMs. Another potential limi-
tation was the imbalance in sample sizes between the older

Table 4. Contribution of index and post-index costs to total cost per treated patient.

Cost by
Index Agent*

Total Rheumatoid
Arthritis (RA)

Psoriasis
(PsO)

Psoriatic
Arthritis (PsA)

Ankylosing
Spondylitis (AS)

RAþ PsA PsOþ PsA Other
combinations

Etanercept
Total $22,722 $21,329 $25,926 $21,522 $21,018 $22,314 $24,076 $22,709
Index $19,353 $18,382 $21,585 $18,607 $18,226 $19,142 $20,093 $19,170
Post-index $3369 $2947 $4341 $2914 $2792 $3172 $3983 $3539

Adalimumab
Total $23,170 $23,351 $22,619 $23,347 $21,885 $23,748 $24,239 $23,509
Index $19,961 $20,336 $19,025 $20,234 $19,251 $20,463 $20,639 $19,326
Post-index $3209 $3015 $3594 $3112 $2634 $3285 $3600 $4184

Infliximab
Total $24,601 $23,078 $28,087 $26,743 $25,544 $26,522 $30,131 $28,736
Index $22,631 $21,273 $24,479 $24,713 $23,833 $24,592 $27,246 $26,464
Post-index $1969 $1805 $3608 $2030 $1710 $1929 $2884 $2272

Abatacept
Total Not $19,295 Not Not Not Not Not Not
Index Approvedy $16,738 Approved Approved Approved Approvedy Approvedy Approvedy

Post-index $2557
Certolizumab

Total Not $21,819 Not Not Not Not Not Not
Index Approvedy $17,528 Approved Approved Approved Approvedy Approvedy Approvedy

Post-index $4291
Golimumab

Total Not $21,761 Not $21,491 $19,748 $22,950 Not Not
Index Approvedy $18,191 Approved $19,760 $16,017 $19,828 Approvedy Approvedy

Post-index $3570 $1730 $3731 $3122
Rituximab

Total Not $19,537 Not Not Not Not Not Not
Index Approvedy $17,512 Approved Approved Approved Approvedy Approvedy Approvedy

Post-index $2024
Ustekinumab

Total Not Not $34,166 Not Not Not Not Not
Index Approvedy Approved $19,023 Approved Approved Approvedy Approvedy Approvedy

Post-index $15,142

Note: Costs based on Wholesale Acquisition Costs in June 2013.
*Total¼ index (cost of the index agent)þ post-index (cost of other agents among patients who switched treatment in the first year after the index date).
yMedication was not approved for at least one of the conditions included in this combination.
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TNF blockers, etanercept (47% of patients), adalimumab
(30%), and infliximab (16%), and the other five BRMs,
each of which was used by fewer than 4% of patients.

The actual cost for a specific patient could be higher or
lower than this estimate as a result of several factors,
including the frequency of stopping index treatment,
either temporarily or permanently, and the frequency of
switching to another BRM. Additional analysis is needed
to understand the possible influences of these factors on
the cost estimates in this model.

The need for dose escalation to maintain treatment
response over time may influence cost in an individual
patient. Among patients with RA, it may be necessary to
increase the dosing frequency for adalimumab2 or the
dosing frequency or dose administered for infliximab3. In
patients with moderate-to-severe PsO, etanercept has a 3-
month loading dose, which may influence calculations of
cost per treated patient among new patients relative to
continuing patients. Previous analyses have demonstrated
that dose modification is required more frequently for ada-
limumab or infliximab than for etanercept11,25,27–33,
potentially contributing to increased costs of these medi-
cations over time11,25. The frequency of administration of
rituximab may also be adjusted as needed in patients with
RA34, but the potential influence of these changes on cost
relative to TNF blockers has not been reported.

Conclusions

Of the BRMs that are approved for indications within all
four conditions studied (RA, PsO, PsA, and/or AS), eta-
nercept had the lowest cost per treated patient when the
drug acquisition and administration costs were assessed
across all four conditions. Additional study is needed to
understand how post-discontinuation treatment patterns
contribute to these findings.
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