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Purpose: Compare treatment switching rates and costs among biologic-naive psoriasis
patients initiating apremilast or biologics.

Methods: This retrospective claims analysis used IBM MarketScan Commercial and
Medicare Supplemental databases to identify patients who initiated apremilast or
a biologic (ie, tumor necrosis factor [TNF] or interleukin [IL] inhibitor) for psoriasis
treatment between January 1, 2015, and December 31, 2016. A 1:1 propensity score match-
ing was used to adjust for possible selection bias and maximize the number of patients
available for analysis. Treatment switching, days to switch, and healthcare costs were
assessed at 12 months. 7-test and chi-square test were used to evaluate differences between
cohorts for continuous and categorical variables as appropriate; Wilcoxon rank-sum tests
were used to assess cost differences.

Results: In total, 88,025 patients newly initiated apremilast, a TNF inhibitor, or an IL
inhibitor. After inclusion/exclusion criteria were applied and patients were propensity score
matched, 1645 (apremilast), 1207 (TNF inhibitor), and 438 (IL inhibitor) patients were
included in this analysis. Twelve-month switch rates were significantly lower for apremilast
initiators compared with TNF inhibitor initiators (14% vs 25%; p<0.01) and comparable to
IL inhibitors (14% vs 11%; p>0.05). No statistical difference was observed in days to switch
at 12 months for any treatment group. Total healthcare costs were lower for apremilast
initiators compared with TNF and IL inhibitor initiators ($34,028 vs $55,973 and $64,430;
p<0.0001). Per-patient per-month (PPPM) costs were significantly lower for apremilast
initiators compared with TNF inhibitor and IL inhibitor initiators ($2834 vs $4662 and
$5366; p<0.0001).

Conclusion: Over a 12-month follow-up, biologic-naive psoriasis patients initiating apre-
milast had significantly lower switching rates compared with patients on TNF inhibitors and
similar rates as patients on IL inhibitors. PPPM and total healthcare costs were significantly
lower for patients initiating apremilast vs TNF or IL inhibitors, primarily due to lower
pharmacy costs.

Keywords: adherence, apremilast, healthcare costs, IL inhibitors, TNF inhibitors, treatment
pattern

Introduction

Psoriasis is a chronic inflammatory disease characterized by scaling erythematous
plaques.'” In the United States, an estimated 3.2% of adults are affected by
psoriasis,” with plaque psoriasis accounting for >80% of cases.! As a multisystem
inflammatory disorder that follows a relapsing course, psoriasis is associated with
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clinically significant comorbidities such as psoriatic arthri-
tis, cardiovascular disease, inflammatory bowel disease,
malignancy, renal disease, sleep apnea, chronic obstructive
pulmonary disease, uveitis, and hepatic disease.*
Treatment options for mild to moderate disease include
topical agents or phototherapy.?

In moderate to severe disease, these treatment options are
often insufficient to manage psoriasis, at which time worsen-
ing disease may be managed with a systemic or biologic
therapy.”> Currently approved biologic therapies, such as
tumor necrosis factor (TNF) or specific interleukin (IL) inhi-
bitors (ie, IL-12/23, IL-23, IL-17), target specific inflamma-
tory mediators.” Apremilast, an oral phosphodiesterase 4
inhibitor, was approved by the US Food and Drug
Administration in 2014 for the treatment of adult patients
with moderate to severe plaque psoriasis who are candidates
for phototherapy or systemic therapy.” Unlike biologic
agents that target specific inflammatory mediators, including
IL-23, TNF-a, IL-17A, or IL-22, apremilast does not target
a single inflammatory mediator.®’

Because of its chronic disease course, psoriasis is asso-
ciated with high direct medical costs that increase with
severity.® Switching between treatments is common and has
been seen in real-world studies.”'® The most common rea-
sons for treatment discontinuation are lack of effectiveness
and adverse events.” Switch rates may reflect whether
patients are responding to or tolerating their prescribed thera-
pies. Poor treatment persistence and adherence, as well as the
associated costs, are of interest to US payers. The primary
aim of this retrospective, real-world claims analysis of a US
payer database is to compare the rates of treatment switching
and the associated direct healthcare costs among biologic-
naive patients with psoriasis initiating treatment with apre-
milast or a biologic (IL or TNF inhibitor).

Patients and Methods
Study Design and Data Source

This retrospective claims analysis used the IBM MarketScan
Commercial and Medicare Supplemental databases (IBM
Watson Health, Cambridge, MA) to identify patients who
initiated apremilast or a biologic agent for the treatment of
psoriasis between January 1, 2015, and December 31, 2016.
The entire study period was from January 1, 2011, to
December 31, 2017. The MarketScan Commercial Claims
and Encounters Database contains the inpatient, outpatient,
and outpatient  prescription

drug  experience  of

several million employees and their dependents (annually),

covered under a variety of fee-for-service and managed care
health plans. The MarketScan Medicare Supplemental and
Coordination of Benefits Database contains the healthcare
experience (both medical and pharmacy) of individuals with
Medicare supplemental insurance paid for by employers. The
Commercial database contains 137.6 million covered lives and
the Medicare Supplemental database contains 10.2 million
covered lives from 1995 to 2016. Both databases are de-
identified, consistent with the Health Insurance Portability
and Accountability Act of 1996, and provide detailed utiliza-
tion, outcomes, and cost data for healthcare services provided
in the inpatient, outpatient, and outpatient pharmacy settings.
Because the analysis uses only de-identified patient records
and does not involve the collection, use, or transmittal of
individually identifiable data, institutional review board
approval to conduct this study was not required.

Study Population

Adult patients, >18 years of age on the index date, were
eligible for inclusion if they initiated a new treatment with
apremilast or a biologic agent (ie, adalimumab, certolizu-
mab, etanercept, golimumab, infliximab, ixekizumab,
secukinumab, or ustekinumab) for treatment of psoriasis
between January 1, 2015, and December 31, 2016. Patients
were required to have two International Classification of
Diseases, Ninth or Tenth Revision, Clinical Modification
(ICD-9-CM/ICD-10-CM) diagnosis codes for psoriasis
during the 12 months before the initiation of new treat-
ment. The start date of a new treatment episode was
considered to be the index date. A minimum 12-month
baseline period that was free of any index agent was
required to identify the baseline patient demographics
and clinical characteristics, as was a minimum follow-up
period of 12 months continuous enrollment to assess
switch rates and costs. Patients were included if they did
not have a history of biologic use in the pre-index period.
All available data were used to identify previous biologic-
and psoriasis-related therapy exposure. Key exclusion cri-
teria included a diagnosis of psoriatic arthritis, other bio-
logic-indicated autoimmune conditions (eg, ulcerative
colitis, Crohn’s disease, rheumatoid arthritis and other
inflammatory polyarthropathies, ankylosing spondylitis,
or juvenile idiopathic arthritis), or cancer at any time
during the pre- or post-index period.

Switch Rates and Cost Outcomes
Switch rate was defined as the proportion of patients who
switched to or added a new systemic treatment, either
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apremilast or biologic therapy (categorized into either TNF
or IL inhibitors) after the initiation of the index treatment.
Time to switch was defined as the time from the date of
initiation of the index treatment to the date of initiation of
a new treatment for those patients who did switch within the
12-month follow-up period. Adherence while on the index
treatment was calculated utilizing the proportion of days
covered and the medication possession ratio. Healthcare
costs were based on the paid amounts of adjudicated claims,
including insurer and health plan payments, as well as patient
cost-sharing in the form of copayment, deductible, and coin-
surance. Healthcare costs reflect actual paid costs based on
patient adherence to treatment and treatment switching. Total
healthcare costs were defined as the total sum of healthcare
costs from the initiation of treatment. Per-patient per-month
(PPPM) total healthcare costs were defined as the average
total monthly healthcare costs while patients remained on the
index treatment.

Statistical Analysis

Baseline patient demographics and clinical characteristics
between the apremilast and biologics cohorts were compared
using a #-test for continuous variables and a chi-square test
for categorical variables. A 1:1 propensity score matching
was used to adjust for possible selection bias and to max-
imize the number of patients available for analysis. Logistic
regression was used to estimate the propensity score for
individual patients with the following variables: age, gender,
region, payer, plan type, index year, pre-index days, Charlson
Comorbidity Index score, pre-index cost, and a limited num-
ber of clinical characteristics, including number of prior
biologics, number of prior systemic agents, previous usage
of non-steroidal anti-inflammatory drugs or cyclooxygenase-
2 inhibitors, previous use of corticosteroids or phototherapy,
and total healthcare cost in 12 months prior to the index
period. A p value of <0.05 was considered statistically sig-
nificant. Generalized linear models were used to assess the
relationship between the treatment groups and total health-
care costs, controlling for baseline patient demographics and
clinical characteristics. The Wilcoxon rank-sum test was
used to assess the cost differences between patients initiating
apremilast and a biologic.

Results

In total, 88,025 patients in the IBM database had initiated
treatment with apremilast or a biologic agent between
January 1, 2015, and December 31, 2016. After inclusion
and exclusion criteria were applied and patients were

propensity score matched, 1645 biologic-naive patients were
included in the apremilast group and 1645 biologic-naive
patients were included in the biologic group (Figure 1). The
biologic group comprised 1207 patients in the TNF inhibitor
group and 438 in the IL inhibitor group. After propensity score
matching, patients treated with apremilast had a mean age of
47.5 years, 51.7% were female, and had a mean CCI score of
0.45 compared with patients treated with TNF inhibitors, who
had a mean age of 48.1 years, 51.7% were female, and had
a mean CCI score of 0.47, or IL inhibitors, who had a mean
age of 46.4 years, 47.7% were female, and had a mean CCI
score of 0.39 (Table 1). The majority of patients treated with
a TNF inhibitor had an index treatment with adalimumab
(79.9%) or etanercept (20.0%), and the majority of patients
treated with an IL inhibitor had an index treatment of usteki-
numab (80.8%) or secukinumab (15.8%).

Switch Rates

At 12 months, switch rates were significantly lower in bio-
logic-naive patients receiving apremilast compared with bio-
logic-naive patients receiving TNF inhibitors (14% vs 25%;
p<0.0001), and comparable to patients receiving IL inhibi-
tors (14% vs 11%; p=0.09). In the patients with data up to 24
months post-index, switch rates increased in all treatment
groups, but the overall trend remained the same (Figure 2).
The majority of patients treated with apremilast switched to
adalimumab (51.5%) or ustekinumab (24.7%). Patients trea-
ted with an IL inhibitor most often switched to adalimumab
(27.3%) or apremilast (26.0%), while the patients treated
with a TNF inhibitor switched to ustekinumab (37.1%) or
apremilast (22.0%; Table 2). No significant difference was
observed in days to switch at 12 months between treatment
groups (Table 2). The mean adherence rate while on the
index treatment, measured by proportion of days covered,
was 0.81 for apremilast initiators, 0.84 for TNF inhibitor
initiators (p=0.0022 vs apremilast), and 0.73 for IL inhibitor
initiators (p<0.0001 vs apremilast) over the 12-month fol-
low-up period (Table 3).

Healthcare Costs

Total healthcare costs at 12 months were significantly lower
for biologic-naive patients treated with apremilast compared
with biologic-naive patients treated with a TNF inhibitor or
an IL inhibitor ($34,028 vs $55,973 and $64,430, respec-
tively; p<0.05; Table 4). Most total healthcare costs were
pharmacy related in all treatment groups, although pharmacy
costs were significantly lower for patients treated with apre-
milast compared with TNF and IL inhibitors ($27,818 vs

ClinicoEconomics and Outcomes Research 2020:12

submit your manuscript

371

Dove


http://www.dovepress.com
http://www.dovepress.com

Dove

Patients in the IBM database initiating a new treatment episode with apremilast or a biologic agent*
between January 1, 2015, and December 31, 2016
N=88,025

Patients with =2 medical claims with an ICD-9-CM/ICD-10-CM diagnosis of psoriasis and
without a psoriatic arthritis diagnosis during the 12 months before the index date
N=13,941

Patients 218 years of age as of the index date
N=13,639

Patients with 212 months of continuous enrollment before the index date and after the index date
N=8199

Patients without evidence of other biologic-indicated autoimmune conditions®, without a diagnosis of
cancer in the pre-index or post-index periods, and without apremilast use in the pre-index period
N=6365

Apremilast
n=2441

Biologic naive
n=1806

Propensity score matched
n=1645

Figure | Patient disposition.

Biologics
n=3924

Biologic naive
n=2685

Propensity score matched
n=1645

Notes: *Tumor necrosis factor (TNF) inhibitors include adalimumab, certolizumab, etanercept, golimumab, and infliximab; interleukin (IL) inhibitors include ixekizumab,
secukinumab, and ustekinumab. fUIcerative colitis, Crohn’s disease, rheumatoid arthritis and other inflammatory polyarthropathies, ankylosing spondylitis, and juvenile

idiopathic arthritis.

$50,070 and $58,871, both p<0.0001).
Outpatient costs for all treatment groups were similar.

respectively;

Among the patients who switched treatment at 12 months,
total healthcare costs increased regardless of the index treat-
ment (Figure 3). Total healthcare costs for patients who did
not switch at 12 months were lower with apremilast com-
pared with a TNF inhibitor and an IL inhibitor ($30,566 vs
$52,156 and $63,667, respectively; both p<0.0001). In
patients who switched from their index treatment, total
healthcare costs at 12 months were lowest for patients treated
with apremilast compared with a TNF inhibitor and an IL
inhibitor ($55,222 vs $67,412 and $70,623, respectively;
both p<0.0001).

Over the 12-month follow-up period, PPPM healthcare
costs were significantly lower for patients treated with apre-
milast compared with a TNF inhibitor and an IL inhibitor
($2834 vs $4662 and $5366, respectively; both p<0.05),

largely due to pharmacy costs. PPPM healthcare costs at 12
months for patients who did not switch index treatments were
significantly lower for apremilast compared with a TNF
inhibitor and an IL inhibitor ($2546 vs $4344 and $5303,
respectively; both p<0.0001). This trend was consistent with
PPPM healthcare costs in patients who did switch treatment
at 12 months ($4599 [apremilast] vs $5615 [TNF inhibitor]
and $5882 [IL inhibitor]; both p<0.0001). Although patients
treated with apremilast had significantly lower PPPM health-
care costs before switching compared with patients treated
with a TNF inhibitor and an IL inhibitor ($2910 vs $5488 and
$6028, respectively; both p<0.0001), no significant differ-
ences were observed between treatment groups in total
PPPM healthcare costs after switching for patients treated
with apremilast compared with a TNF inhibitor ($8724 vs
$9300; p=0.1127) and an IL inhibitor ($8724 vs $7708;
p=0.3057). Regardless of the index treatment, in patients
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Table | Patient Demographics Post-Match?

Apremilast n=1645 Biologic n=1645
TNF Inhibitor n=1207 IL Inhibitor n=438

Age, mean (SD), years 475 (13) 48.1 (12.6) 46.4 (13.3)
Female, n (%) 851 (52) 624 (52) 209 (48)
Charlson Comorbidity Index score, mean (SD) 0.45 (0.93) 0.47 (0.94) 0.39 (0.81)
Baseline healthcare cost per month, mean $867 $799 $850
Number of prior systemic agents, n (%)

0 1390 (85) 999 (83) 379 (87)

| 236 (14) 193 (16) 54 (12)

2+ 19 (1) 15 (1) 5(1)
Primary payer, n (%)

Commercial 1548 (94) 1141 (95) 413 (94)

Medicare 97 (6) 66 (5) 25 (6)
Index year, n (%)

2015 801 (49) 626 (52) 196 (45)

2016 844 (51) 581 (48) 242 (55)
Index medication, n (%)

Apremilast 1645 (100) - -

Adalimumab - 964 (80) -

Certolizumab - 1 (<I) -

Etanercept - 241 (20) -

Infliximab - 1 (<I) -

Ixekizumab - 15 (3)

Secukinumab - 69 (16)

Ustekinumab - 354 (8I)
Psoriasis-related therapies, n (%)

Systemic agents 255 (16) 208 (17) 59 (13)

NSAID/COX-2 inhibitor 749 (46) 590 (49) 193 (44)

Topical corticosteroids 1554 (94) 1144 (95) 395 (90)°

Phototherapy 294 (18) 234 (19) 81 (18)

Notes: TNF inhibitors included adalimumab, certolizumab, etanercept, golimumab, and infliximab. IL inhibitors included ixekizumab, secukinumab, and
ustekinumab. *All values are p>0.05 unless noted otherwise. ®p=0.0012, IL inhibitor vs apremilast.
Abbreviations: COX-2, cyclooxygenase-2; IL, interleukin; NSAID, non-steroidal anti-inflammatory drug; SD, standard deviation; TNF, tumor necrosis

factor.

who did switch, PPPM costs increased after treatment switch
(Figure 4).

Discussion

Our study investigated apremilast and biologic agents in
a real-world setting, differentiating between biologic
mechanisms of action to demonstrate the switch rate and
cost differences associated with initiating apremilast, a TNF
inhibitor, or an IL inhibitor in biologic-naive plaque psoria-
sis. Total healthcare and PPPM costs at 12 months were
significantly lower for patients treated with apremilast com-

pared with biologic-naive patients treated with a TNF inhi-
bitor or an IL inhibitor. These trends were due to differences
in pharmacy costs between apremilast, a TNF inhibitor, or an
IL inhibitor. In this analysis of claims data, biologic-naive
patients with psoriasis initiating apremilast had lower rates of
treatment switching at 12 months compared with biologic-
naive patients initiating a TNF inhibitor and comparable rates
to biologic-naive patients initiating an IL inhibitor.

Switch rates may reflect whether patients were
responding to or tolerating prescribed psoriasis treatment.
Our results show significant differences between patients
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Figure 2 Switch rates of biologic-naive patients initiating apremilast or biologics.
Notes: *p<0.01. 1p=0.02.

initiating apremilast and TNF inhibitors. A previous ana-
lysis using a different database found that the proportion of
patients who switched treatment at 12 months was similar
for biologic-naive patients initiating apremilast compared
with those initiating a biologic (24.6% vs 27.0%; p=0.30)
(Wu JJ, et al, personal communication). This study
expands on previous analyses of treatment patterns by
differentiating between treatment with TNF and IL inhibi-
tors. The previous lack of differences seen between the
apremilast and biologic treatment patterns may be due to
combining TNF and IL inhibitor targeted treatments and
reduced sample size of other studies.

Table 2 Treatment Switch Details

Apremilast | TNF IL
n=1645 Inhibitors Inhibitors
n=1207 n=438
Treatment
switched to (%)
Apremilast - 22.0 26.0
Adalimumab 51.5 12.3 27.3
Ustekinumab | 24.7 37.1 6.5
Secukinumab 10.3 12.8 18.2
Ixekizumab 6.8 8.8 16.9
Etanercept 5.2 5.8 2.6
Guselkumab 1.1 0.9 2.6
Golimumab 0.5 - -
Infliximab - 0.2 -

Abbreviations: IL, interleukin; TNF, tumor necrosis factor.

Total healthcare, pharmacy, and PPPM costs were
lower for biologic-naive patients treated with apremilast
over the 12-month follow-up in this real-world analysis.
As expected, the greatest contributor to total healthcare
costs, regardless of index treatment, was pharmacy. This
is consistent with results seen in Feldman et al, which
found healthcare costs associated with initiating treat-
ment in biologic-naive psoriasis patients were lower
with apremilast compared with biologics.!' In this ana-
lysis, an approximate 15% increase in total healthcare,
pharmacy, PPPM, and pharmacy PPPM costs was
observed in patients initiating IL inhibitors compared
with TNF inhibitors. This finding may be due to higher
drug costs associated with initiating these treatments in

Table 3 12-Month Mean Adherence Rates in Biologic-Naive
Patients Treated with Apremilast or a Biologic

Apremilast | TNF IL
n=1645 Inhibitors Inhibitors
n=1207 n=438
Days to switch, 204 202 219
mean
Proportion of days | 0.8l 0.84° 0.73?
covered, mean
Medical possession | 0.83 0.88° 0.77°
ratio, mean

Note: *p<0.01.
Abbreviations: IL, interleukin; TNF, tumor necrosis factor.
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Table 4 Healthcare Costs in Biologic-Naive Patients Treated with Apremilast or Biologics Over |2 Months

Apremilast n=1645 TNF Inhibitors n=1207 IL Inhibitors n=438

Total healthcare costs, mean $34,028 $55,973* $64,430°

Inpatient $1658 $1413° $960

Outpatient $4553 $4490 $4617

Pharmacy $27,818 $50,070* $58,871*
PPPM healthcare costs, mean $2834 $4662* $5366°

Inpatient $138 $118° $80

Outpatient $379 $374 $385

Pharmacy $2317 $4170° $4903°

Note: *p<0.05.

Abbreviations: IL, interleukin; PPPM, per-patient per-month; TNF, tumor necrosis factor.

the first year. US payers must consider the efficacy,
safety, and treatment costs when reviewing their
formularies.'> Reviewing real-world treatment utiliza-
tion, patterns, and associated healthcare costs may help
inform formulary decision making.'?

Our study had a number of limitations. The results of this
analysis are only generalizable to individuals with commercial

or private Medicare supplemental health coverage in the

IL
inhibitors
$64,430*

TNF
inhibitors
$55,973*

Apremilast
$34,028

United States. We are uncertain whether similar results
would be observed in patient groups with different socioeco-
nomic status and insurance coverage and, therefore, future
studies should be conducted in other populations. By utilizing
claims, these analyses are subject to selection bias and mis-
coding. Additionally, the possibility of under-diagnosis or
misdiagnosis of psoriasis among patients potentially intro-
duces selection bias. Data on disease severity, location of

IL
inhibitors
$70,623*

TNF
inhibitors
$67,412*

Switched
Switch Rates
at 12 Months

Apremilast
$55,222

IL
inhibitors
$63,667*

TNF
inhibitors
$52,156*

Apremilast
$30,566

Did Not Switch
Rates at 12 Months

Did Not Switch

Figure 3 Mean total healthcare costs over |2-month follow-up in biologic-naive patients treated with apremilast and biologics.

Notes: *p<0.01 vs apremilast. Tp=0.09 vs apremilast.
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$10,000

$8,000 ——

IL inhibitor $6,000

$6028*
TNF
inhibitor
$5488 $4,000 |

$2,000 {

Mean healthcare costs ($)

Apremilast
$2910

Post-Switch
$10,000

Switch Rates
at 12 months

25%*

$9300t n=302

14%
$8724 n=231

—|— $8,000

11%S
$7708+ e

- $6,000

—|— $4,000

—— $2,000

Figure 4 Mean per-patient per-month (PPPM) healthcare costs over 12 months in biologic-naive patients initiating apremilast or a biologic who switched treatment.
Notes: *p<0.01 vs apremilast. Tp=0.11 vs apremilast. ¥p=0.31 vs apremilast. $p=0.09 vs apremilast.

psoriatic disease, or specific subtype were not available for
analysis; thus, there may be unknown differences in severity
between the treatment groups. Treatment switch and adherence
measures were based on filled prescriptions; we were unable to
confirm whether patients actually took the medication.
Furthermore, differences in biologic and apremilast dosing
schedules may impact adherence claims-based calculations.
Patients included in this analysis were required to have con-
tinuous healthcare coverage, which may contribute to selection
bias. We could not assess the reasons for treatment switching in
this analysis. At the time of this analysis, not all currently
available biologics were approved during the index period,
and our results are only applicable to biologics approved dur-
ing the index period. Our use of propensity score matching
balanced the two groups in terms of measured factors, but there
may be differences in unmeasured factors (eg, the intrinsic
adherence behaviors of individual patients) that could have
impacted switching rates and costs independent of the drugs
studied. Finally, the representativeness of the study population
of 3290 patients (after all inclusion and exclusion criteria were
applied) is uncertain; future studies applying different patient
selection criteria should be conducted.

Conclusion

Over a 12-month follow-up period, biologic-naive patients
with psoriasis initiating treatment with apremilast had sig-
nificantly lower rates of treatment switching than patients
initiating treatment with a TNF inhibitor and similar rates
to patients initiating an IL inhibitor. Total healthcare and

PPPM costs in the first year were significantly lower for
patients initiating apremilast compared with TNF or IL
inhibitors, primarily due to lower pharmacy costs. While
this analysis confirms trends seen in other real-world stu-
dies, future analyses should continue to investigate reasons
for and predictors of treatment switching.
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