
ORIGINAL RESEARCH

Treatment Switch Patterns and Healthcare Costs
in Biologic-Naive Patients with Psoriatic Arthritis

Jashin J. Wu . Corey Pelletier . Brian Ung . Marc Tian .

Ibrahim Khilfeh . Jeffrey R. Curtis

Received: November 26, 2019 / Published online: March 5, 2020
� The Author(s) 2020

ABSTRACT

Introduction: We compared treatment switch
patterns and healthcare costs among biologic-
naive patients with psoriatic arthritis (PsA) who
initiated apremilast or biologics.
Methods: A 1:2 propensity score match was
used to adjust administrative claims data for
adults initiating apremilast or biologics from
January 1, 2014, to September 30, 2016, for
possible selection bias. Patients had at least
12 months of pre- and post-index continuous
enrollment in the Optum ClinformaticsTM Data
Mart database. Outcomes included switch fre-
quency, days to switch, adherence on index
treatment, and healthcare costs (total and per
patient per month). Switch rate was defined as
the proportion of patients who switched to a
new treatment after initiation of the index

treatment, and days to switch was calculated as
the days between initiation of the index treat-
ment and initiation of the new treatment.
Adherence was calculated using the proportion
of days covered and the medication possession
ratio. The t test and chi-square, Kaplan–Meier,
and Wilcoxon rank-sum tests were used to
evaluate differences between the cohorts.
Results: Patient characteristics and switch rates
were similar between the matched apremilast
(n = 170) and biologic (n = 327) cohorts. After
matching, patient characteristics were similar
between the matched cohorts. The 12-month
switch rates were similar for patients initiating
apremilast versus those on biologics (17.7% vs.
25.1%, P = 0.06). This trend was similar at
6 months (7.7% vs. 13.2%, P = 0.07) and
18 months (24.4% vs. 29.3%, P = 0.33). Regard-
less of treatment switching, 12-month total
healthcare costswere lowerwithapremilastversus
biologics (all: $28,423 vs. $41,178, P\0.0001;
switched: $39,803 vs. $51,517, P = 0.0040; did
not switch: $25,984 vs. $37,717, P\0.0001).
Conclusions: Biologic-naive patients with PsA
who initiated apremilast had switch rates similar
to biologic users and significantly lower health-
care costs, regardless of treatment switching.
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PLAIN LANGUAGE SUMMARY

Psoriatic arthritis (PsA) is a chronic inflamma-
tory disease that affects an estimated 30% of
psoriasis patients who use systemic therapy.
Symptoms of PsA, such as joint swelling and
tenderness, can be painful and disabling and
may worsen quality of life. PsA can also impart
a substantial economic burden. Treatment for
moderate to severe PsA often involves the use
of systemic oral medications (e.g., conven-
tional systemic treatments such as methotrex-
ate or targeted systemic treatments such as
apremilast) or biologic therapy given by injec-
tion or infusion. Because PsA symptoms and
responses to treatment can vary, patients may
switch treatments over time. More research is
needed to better understand how switching
treatments affects healthcare costs among
patients starting treatment with apremilast or a
biologic for PsA. This study compared treat-
ment switching and healthcare costs among
patients with PsA who had never been treated
with a biologic and who started treatment with
apremilast or a biologic for PsA. Rates of
treatment switching at 12 months were similar
for patients starting treatment with apremilast
versus those starting a biologic. Patients start-
ing treatment with apremilast had significantly
lower total healthcare costs compared with
those starting a biologic, even if they later
switched to a biologic. Healthcare costs calcu-
lated per patient per month (PPPM) were also
lower with apremilast versus biologics, driven
by lower PPPM pharmacy costs. These findings
suggest that starting treatment with apremilast
may be an effective and cost-effective strategy
for managing PsA, even for patients who later
switch to a biologic.

Keywords: Adherence; Apremilast; Biologics;
Healthcare costs; Psoriatic arthritis;
Rheumatology

Key Summary Points

Why carry out this study?

Patients with psoriatic arthritis who
experience treatment failure may switch
therapies during long-term treatment.

Limited real-world data are available
regarding the effects of treatment patterns
on healthcare costs among patients
treated with apremilast.

This analysis used administrative health
claims data from patients in the Optum
ClinformaticsTM Data Mart database to
compare treatment switching and its
effects on healthcare costs among
biologic-naive patients with psoriatic
arthritis who initiated treatment with
apremilast or a biologic.

What was learned from the study?z

No difference was observed in switch rates
amongpatients treatedwithapremilast or a
biologic, with neither cohort reaching a
greater than 50% switch rate (P = 0.2083),
and mean 12-month total healthcare costs
were significantly lower among those
initiating apremilast versus biologics,
regardless of treatment switching (all:
$28,423 vs. $41,178, P\0.0001; switched:
$39,803vs. $51,517,P = 0.0040; no switch:
$25,984 vs. $37,717, P\0.0001), with
similar results observed in the 6- and
18-month post-index periods.

Mean per patient per month healthcare
costs overall and by treatment patterns
were lower for apremilast versus biologic
cohorts in the 6-, 12-, and 18-month post-
index periods, and the cost advantage with
apremilast was driven by lower per patient
per month outpatient pharmacy costs.

Starting treatment with apremilast may be
a cost-effective strategy for managing
psoriatic arthritis in biologic-naive
patients, even in those who later switch to
a biologic agent.
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INTRODUCTION

Psoriatic arthritis (PsA) is a chronic, systemic,
and inflammatory disease that affects an esti-
mated 30% of psoriasis patients who use sys-
temic therapy and has an estimated prevalence
of 0.3–1.0% in the general population [1].
Manifestations of PsA, including swollen and
tender joints, pain, enthesitis and dactylitis,
and skin involvement, can be disabling and
often impair quality of life [2–5]. Patients with
PsA also experience fatigue and work produc-
tivity loss [6], as well as common comorbidities
such as cardiovascular disease, obesity, diabetes,
depression, and anxiety [4, 6, 7], which can
contribute to both disease and economic bur-
den [8]. Estimates of the direct annual health-
care costs related to PsA from a recent claims-
based analysis and systematic reviews have
ranged widely from $3693 to $26,883 per
patient; however, studies varied by year, coun-
try of study, payer type, severity of PsA, and
costing methodology [9–11].

Patients with PsA have significant functional
impairment with progressive joint damage;
thus, treatment is generally focused on con-
trolling disease activity to improve patient
outcomes and prevent disease progression [12].
Initial treatment with non-steroidal anti-in-
flammatory drugs, with or without local corti-
costeroid injections, is recommended for
patients with mild disease [12]. More active
disease requires the use of conventional sys-
temic disease-modifying anti-rheumatic drugs
such as methotrexate, targeted synthetic dis-
ease-modifying anti-rheumatic drugs such as
apremilast, or biologic agents that target tumor
necrosis factor (TNF) alpha and interleukin (IL)-
12, IL-23, and IL-17A [5, 13–16]. Biologic agents
have demonstrated efficacy in clinical trials and
are often recommended for the treatment of
patients with active PsA [12]; however, some
may be associated with safety concerns, such as
increased risk of infections [17–19]. Apremilast
(Celgene Corporation, Summit, NJ, USA), an
oral phosphodiesterase 4 inhibitor approved by
the US Food and Drug Administration (FDA) in
2014, is indicated for the treatment of adult
patients with moderate to severe plaque

psoriasis who are candidates for phototherapy
or systemic therapy and for adult patients with
active PsA [20]. Through the inhibition of
phosphodiesterase 4, apremilast subsequently
partially inhibits the production of several
cytokines implicated in the pathogenesis of
psoriatic disease, including TNFa, IL-23, and
interferon-c, unlike biologic agents that target a
single inflammatory mediator [21–23]. Phase 3
clinical trials have demonstrated the efficacy
and acceptable safety profile of apremilast in the
treatment of patients with active PsA and
showed clinically meaningful improvements in
PsA disease severity and physical function
[13, 24, 25]. An increased risk of serious infec-
tions or malignancies has not been reported
with apremilast [13, 22, 24, 25], and treatment
with apremilast does not require laboratory
monitoring [26]. Diarrhea, headache, nausea,
upper respiratory tract infection, nasopharyn-
gitis, and vomiting were the most commonly
reported adverse events in apremilast clinical
trials [13, 24, 25]. On the basis of published
pricing, apremilast is also less costly than bio-
logic agents, including injectable biologics
recently approved to treat active PsA (i.e., ixek-
izumab, secukinumab) [22, 27]. Furthermore,
apremilast is an oral agent, and patients may
prefer oral over injectable therapies [28]. The
American College of Rheumatology guidelines
recommend that initiating apremilast for the
treatment of PsA should depend on the
patient’s disease history or preference for oral
route of administration [17].

Because the severity of PsA varies over time
and disease progression can result in irreversible
joint damage [1, 5], patients who experience
treatment failure may switch therapies during
long-term management of their disease [29]. In a
multinational survey of patients with psoriasis
and PsA, most patients were not receiving treat-
ment with any medication for their psoriasis or
PsA (i.e., no systemic treatment or topical treat-
ment) and many with psoriasis or PsA reported
discontinuing systemic treatments because of
concerns about safety and tolerability or loss of
efficacy [28]. Many patients also reported cost as
a reason for switching from biologic therapy. In
the absence of head-to-head randomized con-
trolled trials comparing the effectiveness of
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apremilast with specific biologic agents for the
treatment of PsA, real-world studies can evaluate
differences in outcomes, such as persistence,
adherence, and healthcare costs, which are dif-
ficult to assess in randomized clinical trials.
Considering that treatment switching may occur
as a result of a lack of treatment response or
tolerability concerns [28, 30] and that parame-
ters such as dosing schedules, route of adminis-
tration, and healthcare costs can affect or be
associated with clinical outcomes, claims-based
data on treatment patterns can augment our
understanding of the overall effectiveness of
treatments for PsA [31]. In recent claims-based
analyses of data from biologic-naive patients
initiating treatment with apremilast or a biologic
for psoriasis, persistence rates for apremilast and
biologics were similar and apremilast demon-
strated a cost advantage (based on paid amounts
of adjudicated claims) over biologics for patients
who were persistent and for those who were not
persistent (i.e., those who discontinued or swit-
ched from their index treatment) [32]. A similar
study also found similar treatment persistence
and switch rates and lower healthcare costs (in-
cluding all adjudicated claims) among biologic-
naive psoriasis patients receiving treatment with
apremilast versus a biologic [33]. However,
studies assessing treatment persistence or dis-
continuation rates may fail to adequately cap-
ture the true rate and costs associated with
treatment switching. Additional research is nee-
ded to further determine the economic impact of
switching treatments among users of apremilast
and biologic therapies. The aim of the current
study was to compare treatment switch patterns
among biologic-naive patients with PsA who
initiated treatment with apremilast versus a
biologic. A second objective was to evaluate the
total cost of care in these two cohorts overall and
by treatment switch status.

METHODS

Study Design and Data Source

This retrospective, observational cohort study
used US administrative health claims data from
patients in the Optum ClinformaticsTM Data

Mart (CDM) database (Optum Clinformatics
Data Mart, Eden Prairie, MN, USA) for the Uni-
ted Health Group, a large national health
insurance plan with both commercial and
Medicare Advantage health plan data. Over
10 years (January 2007 to September 2017), the
database represents a geographically diverse
population spanning all 50 states and including
55 million unique lives covered. The CDM
database provides detailed utilization, out-
comes, and cost data for healthcare services
provided in the inpatient, outpatient, and out-
patient pharmacy settings and is statistically de-
identified in accordance with the Health Insur-
ance Portability and Accountability Act of 1996
as per 45 Code of Federal Regulations
164.506(d) (2)(ii)(B). Institutional review board
approval was not required because this study
used only de-identified patient records and did
not involve the collection, use, or transmittal of
individually identifiable data, as dictated by
Title 45 Code of Federal Regulations
46.101(b)(4).

Study Population

The study population included biologic-naive
patients who initiated a new treatment with
apremilast or a biologic agent that was FDA-
approved for PsA with or without a claim for
psoriasis between January 1, 2014, and
September 30, 2016. The date of treatment ini-
tiation was defined as the index date. The study
consisted of a pre-index period (defined as the
12 months before the index date) and a post-
index period (defined as a minimum of
12 months after the index date). Prior receipt of
apremilast and biologic agents was identified in
the baseline period and all prior data (if avail-
able) back to January 1, 2011; patients may have
had prior treatment episodes with a biologic
agent before this date. Patients were included if
they were at least 18 years of age on the index
date, had initiated a new treatment with
apremilast or a biologic agent (adalimumab,
certolizumab, etanercept, golimumab, inflix-
imab, ixekizumab, secukinumab, and ustek-
inumab [other biologics were not used because
they were not approved by the FDA at the time
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of the study]) for PsA between January 1, 2014,
and September 30, 2016, had at least two med-
ical claims with an International Classification
of Diseases, Ninth or Tenth Revision, Clinical
Modification (ICD-9-CM or ICD-10-CM) diag-
nosis of PsA (ICD-9-CM code 696.0/ICD-10-CM
code L40.5) with or without a claim for psoriasis
(ICD-9-CM code 696.1/ICD-10-CM code L40)
during the 12 months before the index date,
and had a minimum of 12 months of continu-
ous enrollment before and after the index date.
Patients were excluded from this analysis if they
had a diagnosis of or were diagnosed with other
biologic-indicated autoimmune conditions in
the pre-index or post-index period (e.g., ulcer-
ative colitis, Crohn’s disease, rheumatoid
arthritis or other inflammatory pol-
yarthropathies [Felty’s syndrome], ankylosing
spondylitis, juvenile idiopathic arthritis), if they
had a diagnosis of cancer at any time in the pre-
index or post-index period, or if they did not
have at least a 12-month (if prior data were
available) baseline period ‘‘clean’’ of any index
agent.

Study Outcomes

Outcomes analyzed in this study were treat-
ment patterns (switch frequency, days to
switch, and adherence while on index treat-
ment) and healthcare costs (total and per
patient per month [PPPM]). A switch could be
either a switch to a different treatment
(apremilast or a biologic) or the addition of a
new treatment for combination therapy. The
switch rate was defined as the proportion of
patients who switched to a new regimen at 3, 6,
9, 12, 15, 18, 21, and 24 months after the ini-
tiation of the index treatment. At 3, 6, 9, and
12 months, switch rates were calculated using
the full patient sample; at 15, 18, 21, and
24 months, switch rates were calculated only
within the subgroup of patients with at least
15 months, at least 18 months, at least
21 months, and at least 24 months of post-in-
dex follow-up, respectively, including full
medical and pharmacy coverage. Days to switch
was defined as the time from the date of initi-
ation of the index treatment to the date of

initiation of a new biologic treatment (or
apremilast). Adherence while on index treat-
ment was calculated using the proportion of
days covered (PDC; number of days in the per-
iod ‘‘covered’’/number of days in the period;
variable denominator) and the medication
possession ratio (MPR; [total days supply in
period]/[last fill date - first fill date ? last fill
date days supply]).

Healthcare costs were calculated using
Optum’s standard pricing methodology for all
claims data in the CDM database and included
inpatient admissions, outpatient visits or ser-
vices (including emergency department visits,
office visits, and laboratory tests), and outpa-
tient pharmacy claims. The standard pricing
algorithm, applied to de-identified claims data,
was used to estimate standard prices that reflect
allowable payment amounts (i.e., the insurance
payment amounts) across all provider services.
Total healthcare costs at 6, 12, and 18 months
were defined as the total sum of healthcare costs
over a span of 6, 12, or 18 months since initi-
ating treatment, and PPPM total healthcare
costs were defined as the total average monthly
healthcare costs while patients remained on the
index treatment. Total healthcare costs and
total PPPM healthcare costs were calculated on
the basis of 6-, 12-, and 18-month post-index
periods (within the total patient sample for the
6- and 12-month analyses and within the sub-
group of patients with at least 18 months of
post-index follow-up for the 18-month analy-
sis). Healthcare costs were calculated and
reported for the overall study population, as
well as for patients who switched and did not
switch therapies; among patients who switched,
costs were calculated before and after the
switch.

Statistical Analysis

Patients in the apremilast and biologic cohorts
were propensity score matched up to 1:2 to
adjust for possible selection bias using the
nearest neighbor matching with a caliper width
equal to 0.2 of the standard deviation of the
logit of the propensity score [34]. A ratio of 1:2
was selected to increase statistical power and to
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maximize the number of apremilast and bio-
logic users within the database. The propensity
score was defined as the probability of being
treated with apremilast given the baseline
characteristics. Logistic regression was used to
estimate the propensity score for individual
patients with the following variables: age, gen-
der, region, payer (commercial or Medicare
Advantage), plan type, index year, prescriber
specialty (dermatology, rheumatology, or
other), Charlson comorbidity index score, pre-
index healthcare costs, number of prior sys-
temic agents (i.e., acitretin, cyclosporine,
methotrexate, sulfasalazine, and leflunomide),
and prior use of non-steroidal anti-inflamma-
tory drugs, cyclooxygenase-2 inhibitors, corti-
costeroids, or phototherapy. These measures
were identified as variables that were possibly
related to both exposure cohort membership
and outcome and were selected on the basis of
the literature [32, 35] and available data from
the CDM database.

Baseline patient demographics, clinical
characteristics, and treatment patterns between
the apremilast and biologic cohorts were com-
pared using a t test for continuous variables and
chi-square test for categorical variables. Vari-
ables were summarized descriptively using
means and standard deviations (SDs) for con-
tinuous variables and counts and percentages of
patients for categorical variables; descriptive
results were stratified by index agent and num-
ber of prior treatments. To account for patient-
censoring (for analyses for more than
12 months), Kaplan–Meier methodology was
utilized to test for differences in switch rates
between the apremilast and biologic cohorts.
Wilcoxon rank-sum tests were used to evaluate
the cost differences for patients initiating
apremilast compared with those initiating a
biologic therapy. A P value of 0.05 or less was
considered statistically significant.

RESULTS

Patients

A total of 1576 patients from the CDM database
were identified as having a new treatment

episode with apremilast or a biologic for PsA
between January 1, 2014, and September 30,
2016, and were eligible for study inclusion.
After excluding patients who were biologic or
apremilast experienced (42%) and applying the
remainder of the inclusion and exclusion crite-
ria, the apremilast and biologic patients were
then propensity score matched up to 1:2 to
provide a final matched sample comprising 170
biologic-naive patients in the apremilast cohort
and 327 patients in the biologic cohort (Fig. 1).
Biologic index treatments were adalimumab
(n = 166), etanercept (n = 83), ustekinumab
(n = 37), infliximab (n = 16), certolizumab
(n = 15), golimumab (n = 5), and secukinumab
(n = 5). Prior to propensity score matching, the
apremilast-treated patients were generally older
(53.5 vs. 49.1 years of age, P\0.0001), were
female (60.3% vs. 49.1%, P\ 0.0067), and had a
higher prevalence of certain comorbidities (i.e.,
cardiovascular disease [P = 0.0265], osteoporo-
sis [P = 0.0147], hepatotoxicity [P = 0.0374],
post-menopausal symptoms [P = 0.0016]) than
the biologic-treated patients (Table 1).

After matching, patient demographics and
clinical characteristics, comorbidities (except for
fibromyalgia), and history of prior therapies were
similar in the two cohorts (Table 1). The mean
age was 53.0 years (apremilast) and 52.3 years
(biologics); 60.0% (apremilast) and 56.3% (bio-
logics) of patients were female, and the mean
Charlson comorbidity index scores were 1.4
(apremilast) and 1.3 (biologics). In both cohorts,
the majority of patients were white and the most
common comorbidities were hypertension,
osteoarthritis, and cardiovascular disease.

Treatment Patterns

Among those who switched in the 12-month
post-index period, the mean number of days to
switch was similar between the apremilast and
biologic cohorts (201 days vs. 181 days,
P = 0.38). Switch rates for patients initiating
apremilast were similar at 6 months (7.7% vs.
13.2%, P = 0.07), 12 months (17.7% vs. 25.1%,
P = 0.06), and 18 months (24.4% vs. 29.3%,
P = 0.33) compared with patients initiating
biologics; at 9 months, significantly lower
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switch rates were observed in the apremilast
versus biologic cohort (12.9% vs. 20.2%,
P = 0.0448) (Fig. 2).

While on index treatment, no significant
difference in mean adherence rates was
observed between the apremilast and biologic
cohorts. The mean (SD) PDC while on index
treatment was 0.84 (0.17) for apremilast users
versus 0.82 (0.19) for biologic users (P = 0.39),
and the mean (SD) MPR while on index treat-
ment was 0.86 (0.17) for apremilast users versus
0.84 (0.20) for biologic users (P = 0.48).

No significant difference was observed in
switch rates among all patients treated with
apremilast or a biologic, as neither cohort
reached a greater than 50% switch rate
(P = 0.21; analysis based on all available post-
index data) (Fig. 3).

Overall and PPPM Costs

At baseline, mean (SD) total healthcare costs per
month in the matched apremilast and biologic

cohorts were $927 ($983) and $1000 ($1263),
respectively (P = 0.95; Table 1). Patients initiat-
ing apremilast had significantly lower mean
12-month total healthcare costs than those
initiating biologics ($28,423 vs. $41,178,
P\ 0.0001) (Fig. 4). This cost difference was
largely attributed to differences in mean total
outpatient pharmacy costs, which were signifi-
cantly lower with apremilast than biologics at
12 months; differences between treatments in
mean inpatient and total outpatient costs (in-
cluding office visits, emergency department
visits, laboratory testing, diagnostics, and infu-
sions) during this time were not significant
(Table 2). Patients initiating apremilast also had
lower mean total healthcare costs overall than
those initiating biologics during the 6-month
post-index period ($15,226 vs. $22,761,
P\ 0.0001) and the 18-month post-index per-
iod ($42,069 vs. $57,188, P\0.0001) (Fig. 4). At
6 months, mean total outpatient pharmacy and
total outpatient costs were significantly lower
for apremilast users than for biologic users, but
differences in mean inpatient costs were not

Fig. 1 Disposition of patients with PsA. aWith or without
a claim for psoriasis. bAdalimumab, certolizumab, etaner-
cept, golimumab, infliximab, ixekizumab, secukinumab,
and ustekinumab. cUlcerative colitis, Crohn’s disease,
rheumatoid arthritis and other inflammatory pol-
yarthropathies (Felty’s syndrome), ankylosing spondylitis,

and juvenile idiopathic arthritis. CDM ClinformaticsTM

Data Mart, ICD-9-CM International Classification of
Diseases, Ninth Revision, Clinical Modification, ICD-10-
CM International Classification of Diseases, Tenth Revi-
sion, Clinical Modification, PsA psoriatic arthritis
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significant. At 18 months, mean total outpa-
tient pharmacy costs were significantly lower
for apremilast users, but no significant differ-
ences in inpatient and total outpatient costs

were seen (Table 2). Although some point esti-
mates for mean inpatient cost outcomes were
numerically lower for the biologic cohort than
for the apremilast cohort, none of these were

Fig. 2 Switch rates among biologic-naive patients with
psoriatic arthritis initiating apremilast or biologics during
the 0- to 24-month follow-up period. Switch rates were
calculated within the subgroup of patients during the 0- to
15-month post-index follow-up period (apremilast:
n = 144; biologics: n = 262), during the 0- to 18-month

post-index follow-up period (apremilast: n = 119; biolog-
ics: n = 208), during the 0- to 21-month post-index
follow-up period (apremilast: n = 94; biologics: n = 163),
and during the 0- to 24-month post-index follow-up
period (apremilast: n = 86; biologics: n = 135)

Fig. 3 Kaplan–Meier plot of treatment switch rates in biologic-naive patients with psoriatic arthritis, with number of
patients at risk
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statistically significant (Table 2). Mean PPPM
healthcare costs overall were significantly lower
for the apremilast cohort versus the biologic
cohort during the 12-month post-index period
($2367 vs. $3430, P\0.0001; Table 2). In each
cohort, total and PPPM healthcare costs were
highest at 6 months and lowest at 18 months.

Costs Among Patients Who Switched
Treatments

Significantly lower mean total healthcare costs
were observed with apremilast versus biologics
regardless of whether patients switched
($39,803 vs. $51,517, P = 0.0040) or did not
switch ($25,984 vs. $37,717, P\ 0.0001) treat-
ments during the 12-month post-index period
(Fig. 4). Mean total outpatient pharmacy costs
were significantly lower with apremilast than
with biologics among patients who did not
switch treatments. However, these costs were
similar among apremilast and biologic patients
who did switch treatments. Mean inpatient and
total outpatient costs were not significantly
different regardless of whether patients swit-
ched treatments (Table 2). During the 6-month
post-index period, mean total healthcare costs
were significantly lower with apremilast versus
biologics among patients who switched
($18,734 vs. $29,995, P = 0.0021) and did not
switch treatments ($14,935 vs. $21,665,

P\ 0.0001); however, during the 18-month
post-index period, mean total healthcare costs
were significantly lower with apremilast only
among patients who did not switch ($35,993 vs.
$50,867, P\0.0001) (Fig. 4). At 6 months,
mean total outpatient pharmacy costs were
significantly lower for apremilast users versus
biologic users regardless of treatment switching,
whereas no significant differences in mean
inpatient and total outpatient costs were
observed (Table 2). At 18 months, mean total
outpatient pharmacy costs were significantly
lower for apremilast users versus biologic users
only among patients who did not switch treat-
ments; mean inpatient and total outpatient
costs were not significantly different between
treatments regardless of whether patients swit-
ched (Table 2). Within each treatment group,
patients who switched treatments had higher
healthcare costs at all time points compared
with patients who did switch in all cost cate-
gories, with the exception of inpatient costs.

PPPM Costs Among Patients Who
Switched Treatments

Mean PPPM healthcare costs were significantly
lower regardless of treatment switching in the
apremilast versus the biologic cohort during the
12-month post-index period (switch: $3315 vs.
$4291, P = 0.0040; no switch: $2164 vs. $3141,

Fig. 4 Mean total healthcare costsa over the 6-, 12-, and
18-month post-index periods, overall and by treatment
pattern. aOptum’s standard pricing algorithms are applied
to the de-identified claims data in the Optum

ClinformaticsTM Data Mart database. Standard prices are
estimated. Allowed payment amounts (i.e., the insurance
payment amounts) are across all provider services. USD US
dollar
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P\ 0.0001). Significantly lower mean PPPM
outpatient pharmacy costs were observed with
apremilast versus biologics only among patients
who did not switch treatments, not among
those who switched; no significant differences
were seen in mean PPPM inpatient and mean
PPPM outpatient costs (Table 2). During the
6-month post-index period, mean PPPM
healthcare costs were significantly lower with
apremilast versus biologics regardless of whe-
ther patients switched ($3112 vs. $4983,
P = 0.0021) or did not switch ($2841 vs. $3599,
P\ 0.0001) treatments. During the 18-month
post-index period, significantly lower mean
PPPM healthcare costs were observed among
apremilast users who did not switch treatments
versus biologic users who did not switch treat-
ments ($1997 vs. $2822, P\ 0.0001); among
patients who switched treatments, mean PPPM
healthcare costs were not significantly different
($3380 vs. $4017, P = 0.19). At 6 months, mean
PPPM outpatient pharmacy costs were signifi-
cantly different between treatments at
6 months regardless of whether patients swit-
ched treatments (Table 2). At 18 months, mean
PPPM outpatient pharmacy costs were signifi-
cantly lower with apremilast versus biologics
only among patients who did not switch; no
significant differences were seen in PPPM inpa-
tient and outpatient costs regardless of a switch
(Table 2).

Among patients who switched treatments,
the PPPM healthcare cost before switch was
lower for apremilast users versus biologic users
($2402 vs. $3903, P\ 0.0001) during the
12-month post-index period (Fig. 5). Mean
PPPM outpatient pharmacy costs were lower in
the apremilast versus biologic cohort before the
switch ($2063 vs. $3138, P\0.0001). Before
switching, there were no mean PPPM inpatient
costs in either cohort, and mean PPPM outpa-
tient costs were significantly lower among
apremilast users compared with biologic users
($339 vs. $765, P = 0.0159). Mean PPPM
healthcare costs were not significantly different
in the apremilast and biologic cohorts after
switching (Fig. 5), including mean PPPM out-
patient pharmacy ($7924 vs. $5097, P = 0.18),
PPPM inpatient ($0 vs. $132, P = 0.17), and
PPPM outpatient costs ($650 vs. $1224,
P = 0.24). Within each treatment group,
patients who did not switch treatments had
numerically lower PPPM healthcare costs com-
pared with patients who switched at 6, 12, and
18 months in all categories except PPPM inpa-
tient costs (Table 2).

DISCUSSION

This real-world, retrospective, administrative
claims analysis compared treatment patterns

Fig. 5 Mean per patient per month healthcare costsa

overall and by treatment pattern over the 12-month post-
index period. aOptum’s standard pricing algorithms are
applied to the de-identified claims data in the

ClinformaticsTM Data Mart database. Standard prices are
estimated. Allowed payment amounts (i.e., the insurance
payment amounts) are across all provider services
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and healthcare costs among biologic-naive
patients with PsA who initiated treatment with
apremilast or a biologic. Lack of treatment
effectiveness and tolerability issues can affect
whether patients remain on treatment, and
treatment switch rates can serve as claims-based
measures of treatment effectiveness and add to
the understanding of patient treatment pat-
terns. Our findings show similar treatment
adherence and similar or lower switch rates for
apremilast users compared with biologic users.
Total and PPPM healthcare costs were signifi-
cantly lower for apremilast users, even if they
switched to a biologic during the 12-month
post-index period, most notably because of dif-
ferences in outpatient pharmacy costs. In the
apremilast and biologic cohorts, patients who
switched treatments had higher healthcare
costs compared with those who did not switch
from their index treatment.

Our findings are consistent with prior anal-
yses among commercially insured, biologic-
naive patients with psoriasis, which found
similar treatment persistence rates and switch
rates and significantly lower total healthcare
costs at 12 months among patients initiating
apremilast compared with those initiating a
biologic [32, 33]. To our knowledge, there are
no similar studies in the literature conducted in
patients with PsA who were treated with
apremilast. Switch rates for patients in the bio-
logic cohort were generally similar to those
previously reported in the literature for bio-
logic-treated patients with PsA [36]. These
findings are in line with guidelines from the
Group for Research and Assessment of Psoriasis
and Psoriatic Arthritis (GRAPPA) and American
College of Rheumatology, which recommend
that patients who experience a lack of response
or tolerability issues with biologic therapy
should switch to another biologic or to a treat-
ment with a different mechanism of action
[29, 37, 38]. Mean adherence rates among
patients in the apremilast and biologic cohorts
in our study (PDC 0.84 and 0.82, respectively)
were higher than mean adherence rates in a
recent claims-based analysis of patients with
PsA receiving treatment with biologic agents
(PDC ranging from 0.49 to 0.67) [39]. These
differences may be due to variations in

treatment history or other patient characteris-
tics between the study populations.

Apremilast has favorable tolerability in clin-
ical trials [13], and our results confirm this in a
real-world setting, as evidenced by the observed
treatment switch and adherence rates. Our
results also provide a real-world benchmark for
total costs of treatment with apremilast versus
biologics among patients with PsA who did not
switch during the 12 months post-index
($25,984 vs. $37,717). These results are gener-
ally consistent with previously published esti-
mates of the mean total yearly cost of
apremilast treatment ($27,375) [40], and esti-
mates of the 1-year treatment cost of biologics
for patients with PsA alone (ranging from
$26,916 to $31,974) or both psoriasis and PsA
(ranging from $29,376 to $34,541) [41].

Over 12 months post-index, we observed
lower mean PPPM healthcare costs in the
apremilast cohort compared with the biologic
cohort ($2367 vs. $3430). Considering that
PPPM healthcare costs were significantly lower
with apremilast versus biologics at 12 months,
the lower drug acquisition cost for apremilast
likely contributed to the reduced annual
healthcare costs. We also observed that among
patients who switched treatments, those who
switched from apremilast had lower healthcare
costs before switching compared with patients
who switched from a biologic, whereas health-
care costs after switching were similar in the
two cohorts. This finding is consistent with the
fact that patients switching from apremilast
were switching to a more costly biologic agent,
whereas patients switching from a biologic were
not necessarily switching to a less costly treat-
ment. Palmer et al. [42] demonstrated that
patients with PsA who switched from a first-line
anti-TNF agent had higher PPPM pharmacy
costs with each successive treatment switch
compared with patients who did not switch.
Taken together, these findings suggest that
starting treatment with apremilast may be an
effective and cost-effective strategy for manag-
ing PsA in biologic-naive patients, regardless of
whether they later switch to a biologic agent.
These findings add to the current knowledge of
health economic outcomes with apremilast
treatment in patients with PsA [43] and may
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help providers and payers improve patient out-
comes and reduce healthcare costs.

Limitations

This study was limited to individuals with
United Healthcare commercial health coverage
or Medicare Advantage, and our findings may
not be generalizable to patients with PsA with
other insurance plans or without health insur-
ance coverage. Patients with an apremilast
claim were included regardless of dosage
strength or schedule, and some patients may
have received apremilast or a biologic with a
dosing regimen that differs from the approved
dose/schedule in the package insert. The Optum
CDM database relies on administrative claims
data, which are subject to coding limitations
and entry error. In addition, administrative
claims data do not provide clinical details such
as disease severity or activity, and unmeasured
baseline disease severity or activity may con-
tribute to observed differences in costs. While
propensity score matching controlled for dif-
ferences between the two exposure cohorts,
adjustment was limited to characteristics that
could be measured from administrative claims.
In the comparison of treatment switchers versus
non-switchers, patient characteristics may not
have been well balanced given that the
propensity scores did not seek balance on
switching status. Furthermore, medication
adherence measures were based on filled pre-
scriptions, and it was not possible to confirm
whether patients actually took the medication
as directed. This analysis did not assess reasons
for switching and was limited to claims-based
definitions of a switch. The possibility of
underdiagnosis of PsA may lead to selection bias
and/or smaller sample sizes, as patients with PsA
who were untreated or did not have a relevant
diagnosis recorded on their medical claims were
excluded. It also is possible that apremilast is
prescribed to patients without markers of severe
disease, whereas biologic agents may be pre-
scribed for a broad range of patients with active
PsA [12]. Patients who have more severe disease
tend to utilize more healthcare resources and
also have higher healthcare costs [11]. Because

claims for PsA do not provide details on disease
severity, our findings may not be generalizable
across populations of patients with different
levels of PsA clinical disease severity. However,
because our baseline costs and patient charac-
teristics were well balanced between the groups
post-switch, this concern may be lessened.
Findings of treatment patterns and costs may
not be generalizable to those patients with
previous biologic exposure. This study did not
evaluate whether differences in healthcare costs
between patients initiating apremilast versus a
biologic may emerge after the 18-month dura-
tion of follow-up. Assessments of effectiveness
between apremilast and biologics were limited
to treatment patterns and costs. Furthermore,
not all biologic agents currently available for
the treatment of PsA were included because
some were not approved by the FDA at the time
of the study. Additionally, newer biologic
agents that were included in the analysis had
small sample sizes. As a result of varying and
shifting utilization management criteria (e.g.,
fewer prior authorizations), additional studies
should be performed to assess the effectiveness
of newer agents and subgroups of biologics (i.e.,
TNFa or IL inhibitors), consistency of results
across multiple settings, and changes in treat-
ment patterns over time. This study did not
assess the impact of comorbidities on study
outcomes. Also, the presence of comorbidities
can be a confounding variable; however, we
controlled for between-group differences in
comorbidities through propensity score match-
ing, which included the Charlson comorbidity
index score as a variable.

CONCLUSION

In this real-world analysis, biologic-naive
patients with PsA who initiated treatment with
apremilast had similar or lower switch rates and
similar adherence rates versus those who initi-
ated treatment with a biologic; furthermore,
PPPM healthcare costs were significantly lower
in the apremilast cohort, regardless of whether
patients switched therapies during the post-in-
dex period. The cost advantage demonstrated
with apremilast treatment was driven by lower
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pharmacy costs. These findings provide addi-
tional context on the effectiveness and cost-ef-
fectiveness of apremilast relative to biologic
agents in biologic-naive patients with PsA and
may help physicians and payers better evaluate
the positioning of apremilast among other
available therapies for PsA. Future studies with
larger sample sizes are needed to increase our
understanding of switch rates and to identify
potential predictors of switching from one
agent to another. Because comorbidities can
influence initial treatment choices and treat-
ment switching among patients with PsA [37],
further studies on the impact of comorbidities
on switch rates with apremilast and biologic
agents are warranted.
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