Research Article

For reprint orders, please contact: reprints@futuremedicine.com

Persistence and adherence of biologics in
US patients with psoriatic arthritis: analyses

from a claims database Journal of Comparative
Effectiveness Research

Kurt R Oelke*', Olivier Chambenoit?, Amar Q Majjhoo3, Stephani Gray*, Kate
Higgins* & Peter Hur?

"Rheumatic Disease Center, Glendale, Wl 53217, USA

2Novartis Pharmaceuticals Corporation, East Hanover, NJ 07936, USA

3Shores Rheumatology, St. Clair Shores, MI 48081, USA

4Truven Health Analytics, Cambridge, MA 02142, USA

*Author for correspondence: Tel.: +1 414 351 4009, Ext.: 8; Fax: +1 414 351 7060; rheumdoc@hotmail.com

Aim: To evaluate the persistence and adherence of subcutaneous biologics in patients with psoriatic arthri-
tis (PsA). Patients & methods: Psoriatic arthritis patients who initiated adalimumab, certolizumab pegol,
etanercept, golimumab or secukinumab between 15 January 2016 and 31 July 2017 were identified in the
Truven Databases. Outcomes included discontinuation rate, persistence and adherence over 12 months.
Results: Of 1558 patients included, the 12-month discontinuation rate was lowest with secukinumab
(36.5%), followed by adalimumab, golimumab, etanercept and certolizumab pegol (42.6-51.6%). Mean
persistence ranged from 240.7 (certolizumab pegol) to 282.8 days (secukinumab). The mean proportion
of days covered was highest with secukinumab (0.67) and lowest with certolizumab pegol (0.49). Conclu-
sion: Patients who initiated secukinumab had the lowest discontinuation rate and highest persistence and
adherence over 12 months.
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Psoriatic arthritis (PsA) is a chronic, progressive inflammatory condition of the skin and musculoskeletal system
that affects 0.06-0.25% of the US population [1,2]. Manifestations of PsA include peripheral arthritis, enthesitis,
dactylitis, axial involvement, and psoriatic skin and nail disease, which may occur alone or in combination [3].
PsA symptoms may range from mild to very severe, and may occur alone or in combination with each other,
complicating disease management [4].

International guidelines developed by the Group for Research and Assessment of Psoriasis and Psoriatic Arthri-
tis, and the European League Against Rheumatism recommend that first-line therapy include topicals, NSAIDs
and/or corticosteroids [5,6]. However, for patients with moderate to severe PsA, or whose disease remains active
despite conventional therapies, conventional synthetic disease-modifying antirheumatic drugs (DMARD:s), tar-
geted synthetic DMARD:s or biologic therapies are recommended. Although TNF inhibitors (TNFis) were the
only biologic options for many years [7-12], several newer biologic therapies have since been approved for the
treatment of PsA, including the IL-12/23 inhibitor ustekinumab [13,14], the IL-17A inhibitors ixekizumab [15,16]
and secukinumab (17,18], and the selective T-cell co-stimulatory modulator abatacept [19,20], providing patients and
rheumatologists with the choice between a variety of biologics that have different mechanisms of action (MOAs),
routes of administration and safety profiles.

The goals of treatment for patients with PsA are to achieve the lowest possible level of disease activity across
all domains; to optimize functional status, improve quality of life and prevent structural damage; and to avoid or
minimize complications, either from untreated active disease or from the therapy itself (5]. Better outcomes may
be achieved with more frequent assessment of disease activity with dose escalations/changes, if needed [21]. Several
studies have shown that switching biologics in clinical practice may lead to improved outcomes in some patientswith  Fytyre

PsA, while others would benefit from switching to a therapy with a different MOA; however, most of these studies  Medicine ™
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examined only TNFis and/or were conducted outside the USA [22,23]. There is an unmet need to characterize
persistence with and adherence to newer biologics with different MOAs in clinical practice, particularly in the
USA, because high rates of discontinuation or switching and/or lower rates of adherence may suggest suboptimal
treatment.

Secukinumab is a fully human anti-IL-17A monoclonal antibody approved for the treatment of PsA in the USA
and was the first biologic approved for PsA targeting the IL-17 pathway [17,18]. Updated analyses of real-world data
to examine treatment patterns with newly available biologic therapies in patients with PsA provide insight into their
effectiveness in routine clinical practice. However, few real-world studies have been conducted on persistence and
adherence of newer biologic therapies, particularly in the USA. The objective of this retrospective analysis of US
administrative claims data was to assess 12-month discontinuation rates, persistence and adherence among patients
with PsA who initiated secukinumab or a subcutaneous (sc.) TNFi.

Patients & methods

Study design & patient population

This retrospective cohort study was conducted using the Truven Analytics MarketScan® Commercial Claims
and Encounters Database and the Medicare Supplemental Databases from 15 January 2015 to 31 July 2017.
These databases contain information about cost, utilization and outcomes data for both inpatient and outpatient
healthcare services provided for employees and their dependents covered under a variety of health plans, and the
databases include all pharmacy fills with positive health plan payment or patient co-payment.

Patients with atleast one outpatient pharmacy claim fora US FDA-approved sc. TNFi (adalimumab, certolizumab
pegol, etanercept, golimumab) or an IL-17A inhibitor (secukinumab) for the treatment of PsA between 15 January
2016, and 31 July 2017, were identified in the Truven Health Analytics MarketScan Commercial and Medicare
Supplemental Databases (Figure 1A). Eligible patients were aged >18 years at the time of biologic initiation
(index date) and continuously enrolled with medical and pharmacy claims >12 months before the index date
(baseline period from January 15, 2015) and >12 months after the index date (follow-up period through 31 July
2017). Patients had at least one PsA diagnosis (International Classification of Diseases, Ninth Revision, Clinical
Modification [ICD-9-CM] 696.0 or ICD-10-CM L40.5x) and no pharmacy claims for the index biologic during
the baseline period.

All database records were de-identified and fully compliant with US patient confidentiality requirements,
including the Health Insurance Portability and Accountability Act (HIPAA) of 1996. The databases have been
evaluated and certified by an independent third party to satisfy the conditions set forth in Sections 164.514 (a)—
(b) 1ii of the HIPAA privacy rule regarding the determination and documentation of statistically de-identified data.
Because the study used only de-identified patient records and did not involve the collection, use or transmittal of
individually identifiable data, Institutional Review Board approval to conduct this study was not necessary.

Study variables & outcomes

Patients were assigned to mutually exclusive cohorts based on their index biologic. Patients who had received one
or more qualifying biologic by the index date were placed into the index drug cohort of their first qualifying
study biologic. Patient demographics (age, sex, geographic location and primary payer type) were assessed at the
index date. Clinical characteristics measured during the baseline period included the history of psoriasis (based
on ICD-9-CM diagnosis codes), the Deyo-Charlson Comorbidity Index (DCI) and binary (yes/no) flags for
comorbidities relevant to patients with PsA based on previous studies and clinical expert opinion [24]. The DCI
is an aggregate measure of comorbidity created using select diagnoses associated with chronic disease in the
baseline period [25,26]; the DCI was based on both inpatient and outpatient diagnostic coding, using ICD-9-CM
diagnosis and procedure codes. Comorbidities of interest included the following, based on ICD-9-CM diagnosis
codes: major autoimmune disorders (Crohn disease, ulcerative colitis and irritable bowel disease), cardiovascular
disease (hypertension, hyperlipidemia, coronary heart disease, cerebrovascular disease [stroke], peripheral vascular
disease and carotid artery disease), malignancies, infectious diseases, diabetes, anxiety, depression, alcoholism,
smoking and obesity. Prior use of medications during the 12-month baseline period was captured using National
Drug Codes on pharmacy claims and procedure codes on outpatient claims. Medications included biologics
(adalimumab, certolizumab pegol, etanercept, golimumab, infliximab, secukinumab and ustekinumab), systemic
agents/conventional synthetic DAMARD:s, oral corticosteroids, opioids, NSAIDS, targeted synthetic DMARD:s
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01/15/2015 01/15/2016 07/31/2017

Certolizumab
pegol

Etanercept

Selection criterion Adalimumab

Patients with > 1 outpatient pharmacy claim for adalimumab, certolizumab
pegol, etanercept, golimumab, or secukinumab on or after January 15, 59,395 4803 32,448 4779

2016 (index date)t l l l l

AND = 12 months of continuous enrollment with medical and pharmacy

coverage before the index date (baseline period) 45; = 3(195 25f09 3169
AND = 1 inpatient or outpatient nondiagnostic claim with a diagnosis
of PsA on or after January 15, 2015 during the baseline period 7‘133 GIS 5338 512
AND = 3 months of continuous enrollment with medical and
. " 6815 616 5319 544
pharmacy coverage after the index date (follow-up period) ‘ ‘ * ‘
AND age = 18 years on the index date 6773 615 5249 544
AND no pharmacy claims for the index drug during the l l l l
N - . 2044 214 1018 127
12-month baseline period or prior to January 15, 2016 l l l l
AND can be followed = 12 months post-index 720 93 426 64
Total eligible population 720 93 426
Biologic naive* 608 46 328 28
Biologic experienced$ 112 47 98 36

Figure 1. Study design. (A) Schematic of study period; (B) patient selection and attrition.
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fPatients who have received one or more qualifying biologic by the index date will be placed into the index drug cohort of their first

qualifying study biologic.

*Defined as having no history of biologic use during the baseline period.
$Defined as having a history of biologic use during the baseline period.
PsA: Psoriatic arthritis.

(apremilast and tofacitinib) and topical agents. The number of unique biologics other than index medication was
also captured during the 12-month baseline period.

Discontinuation rates with, persistence with, and adherence to the index biologic were evaluated descriptively
during the 12-month follow-up period. Discontinuation was defined based on clinical expert opinion as no refill
of the index biologic within 90 days after the previous days’ supply was exhausted. Persistence was defined as the
number of days from the index date to discontinuation of the index biologic (i.e., a treatment gap of >90 days)
or to the end of follow-up if no gap was observed. Adherence was determined by the proportion of days covered
(PDC), defined as the sum of the number of days in the follow-up period that the patient had the index biologic
on hand divided by the total days in the follow-up period. Days with index medication on hand will be determined
by the days’ supply listed on pharmacy claims. For this analysis, patients with a PDC >0.80 during the follow-up
period were considered adherent to their index biologic.
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Data analysis

Primary analysis

For each index biologic cohort, descriptive analyses summarized patient demographics, clinical characteristics,
comorbidity profile, treatment history and treatment patterns (i.e., discontinuation rates with, persistence with and
adherence to index biologics). Categorical variables were summarized as the count and percentage of patients in
each category. Continuous variables were summarized by means and standard deviations (SDs). The median time
to discontinuation for each index biologic cohort during the 12-month follow-up period and the 95% Cls were
assessed by Kaplan—Meier analysis. All analyses were performed using SAS 9.4 (Basic Edition).

Secondary analysis

All the primary analyses were also conducted in patients stratified by prior biologic use during the baseline period
(i.e., biologic naive and biologic experienced) to determine whether treatment patterns were impacted by previous
biologic experience.

Sensitivity analyses

Sensitivity analyses were performed using treatment gap cutoffs of >45 and >180 days as alternative definitions
of discontinuation based on clinical expert opinion and previous studies of biologic treatment patterns. A 45-day
gap has been used in previous studies based on the most common dosing regimen (&30 days) plus 15 days to
avoid misclassification of patients who briefly stopped treatment without discontinuation [27,28). The 180-day gap
is a conservative estimate chosen, based on expert opinion, to ensure that patients who stopped treatment did not
restart treatment; it has been used in other studies of biologics in rheumatic and psoriatic disease [29-31].

Results

Of the 104,939 patients with PsA and one or more outpatient pharmacy claim for adalimumab, certolizumab
pegol, etanercept, golimumab or secukinumab between 15 January 2016 and 31 July 2017, a total of 1558 were
study eligible with >12 months of postindex follow-up time and were included in the analysis (Figure 1B). sc.
biologic initiations included adalimumab (n = 720 [46.2%]), etanercept (n = 426 [27.3%]), certolizumab pegol
(n =93 [6.0%]), golimumab (n = 64 [4.1%]) and secukinumab (n = 255 [16.4%]). Of 1558 patients initiating sc.
biologics, 1102 (70.7%) were biologic naive and 456 (29.3%) were biologic experienced.

Baseline characteristics

Demographics and clinical characteristics were similar across biologic treatment groups (Table 1). Overall, the mean
age was approximately 50 years, and 56.0% (872/1558) of patients were female. The largest proportion of patients
were in the southern region of the USA (47.9%, 744/1558), followed by the northeast (19.7%, 306/1558), the
north central (19.3%, 300/1558) and the west (13.1%, 203/1558). Most patients (93.3% overall, 1454/1558)
had commercial insurance. Overall, 66.9% (1042/1558) of patients across biologic groups had a history of psoriasis
during the baseline period. The most common comorbidities across all biologic groups were hypertension (40.2%,
626/1558), hyperlipidemia (29.7%, 463/1558) and upper respiratory tract infections (25.9%, 403/1558). The
proportion of biologic-experienced patients was highest among patients who initiated secukinumab (63.9%,
163/255), compared with that among patients initiating golimumab (56.3%, 36/64), certolizumab pegol (50.5%,
47/93), etanercept (23.0%, 98/426) and adalimumab (15.6%, 112/720).

Primary analysis: treatment gap >90 days
Opverall, 680/1558 patients (43.6%) discontinued their index biologic therapy during 12-month follow-up when
discontinuation was defined as a treatment gap >90 days. Patients who initiated secukinumab had the lowest
12-month discontinuation rate (36.5%, 93/255), followed by those initiating adalimumab (42.6%, 307/420),
golimumab (45.3%, 29/64), etanercept (47.7%, 203/426) and certolizumab pegol (51.6%, 48/93) (Figure 2A).
Persistence with the index biologic ranged from a mean (SD) of 240.7 (131.9) days (certolizumab pegol) to 282.8
(117.5) days (secukinumab). The median time to discontinuation could not be calculated in patients with treatment
gaps >90 days due to low event rates and limited follow-up (Figure 2B).

The mean (SD) PDC with an index biologic was highest in patients who initiated secukinumab (0.67 [0.29]),
compared with patients initiating adalimumab (0.65 [0.30]), etanercept (0.60 [0.31]), golimumab (0.59 [0.32])
and certolizumab pegol (0.49 [0.28]) (Figure 3). Overall, the proportion of patients adherent (PDC >0.80) to
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Table 1. Demographics, comorbidities and treatment history of patients with psoriatic arthritis who initiated a

biologic and had =12 months of follow-up.

Characteristic

Age, mean (SD), years
Female, n (%)

Geographic region, n (%)
Northeast

North central

South

West

Primary payer, n (%)
Commercial

Medicare

Length of follow-up, mean (SD), days
History of psoriasis, n (%)
Deyo-Charlson Comorbidity Index, mean (SD)
Baseline comorbidities, n (%)
Hypertension

Hyperlipidemia

Upper respiratory tract infection
Obesity

Diabetes

Anxiety

Depression

Smoking

Treatment history, n (%)
NSAIDs

— Opioids

- Topical agentst

Systemic agents/csDMARDs*
tsDMARDs

— Apremilast

- Tofacitinib

Biologics

— Adalimumab

— Certolizumab pegol

— Etanercept

— Golimumab

— Infliximab

- Secukinumab

— Ustekinumab

Number of unique biologics, mean (SD)$

ADA (n = 720)

48.6 (11.3)
390 (54.2)

126 (17.5)
152 (21.1)
347 (48.2)
92 (12.8)

679 (94.3)
41 (5.7)
461.0 (55.8)
494 (68.6)
0.6 (1.0)

268 (37.2)
208 (28.9)
185 (25.7)
114 (15.8)
117 (16.3)
96 (13.3)
93 (12.9)
47 (6.5)

387 (53.8)
346 (48.1)
663 (92.1)
504 (70.0)
73 (10.1)
73 (10.1)
0

112 (15.6)
0

6 (0.8)

66 (9.2)
2(0.3)

17 (2.4)
3(0.4)

25 (3.5)
0.2 (0.4)

CTZ (n = 93)

53.2(12.1)
68 (73.1)

17 (18.3)
12 (12.9)
53 (57.0)
9(9.7)

78 (83.9)
15 (16.1)
472.0 (52.0)
55 (59.1)
1.2(1.5)

49 (52.7)
40 (43.0)
33(35.5)
20 (21.5)
25 (26.9)
15 (16.1)
18 (19.4)
10(10.8)

58 (62.4)
63 (67.7)
89 (95.7)
79 (84.9)
19 (20.4)
18 (19.4)
1(1.1)
47 (50.5)
21(22.6)
0

12 (12.9)
3(3.2)
13 (14.0)
0

9(9.7)
0.7 (0.8)

Index biologic
ETN (n = 426)

49.7 (11.5)
235 (55.2)

81(19.0)
89 (20.9)
191 (44.8)
65 (15.3)

395 (92.7)
31(7.3)
463.8 (58.0)
269 (63.1)
0.8(1.3)

167 (39.2)
121 (28.4)
99 (23.2)
78 (18.3)
65 (15.3)
74 (17.4)
71(16.7)
28 (6.6)

230 (54.0)
198 (46.5)
378 (88.7)
307 (72.1)
46 (10.8)
46 (10.8)
0

98 (23.0)
65 (15.3)
5(1.2)

0

6 (1.4)

16 (3.8)
3(0.7)

17 (4.0)
0.3(0.6)

GOL (n = 64)

49.3 (10.0)
45 (70.3)

18 (28.1)
5(7.8)
37 (57.8)
4(6.3)

62 (96.9)
2(3.1)
469.2 (52.2)
35(54.7)
0.9(1.1)

22 (34.4)
15 (23.4)
21(32.8)
13(20.3)
8(12.5)
10 (15.6)
10 (15.6)
3(4.7)

38 (59.4)
40 (62.5)
64 (100.0)
55 (85.9)
13 (20.3)
11(17.2)
2(3.1)
36 (56.3)
10 (15.6)
7 (10.9)
12 (18.8)
0

7 (10.9)
2(3.1)

9 (14.1)
0.8 (0.8)

SEC (n = 255)
51.0(10.0)
134 (52.5)

64 (25.1)
42 (16.5)
116 (45.5)
33(12.9)

240 (94.1)
15 (5.9)
447.0 (48.8)
189 (74.1)
1.0 (1.4)

120 (47.1)
79 (31.0)
65 (25.5)
48 (18.8)
52 (20.4)
42 (16.5)
38(14.9)
17 (6.7)

131(51.4)
149 (58.4)
244 (95.7)
171 (67.1)
91(35.7)
89 (34.9)
3(1.2)
163 (63.9)
38(14.9)
10 (3.9)
27 (10.6)
14 (5.5)
28 (11.0)
0

74 (29.0)
0.8 (0.8)

TTopical agents included coal tar, ketoconazole, salicylic acid, topical corticosteroids (alclometasone, amcinonide, betamethasone, clobetasol, desonide, desoximetasone, diflo-
rasone, fluocinolone, flurandrenolide, fluticasone, halcinonide, halobetasol, hydrocortisone, pramoxine, prednicarbate and triamcinolone) and topical noncorticosteroids (anthralin,
calcipotriene, calcitriol, pimecrolimus, tacrolimus and tazarotene).
#Systemic agents/csDMARDs included acitretin, azathioprine, chloroquine/hydroxychloroquine, cyclosporine, hydroxyurea, isotretinoin, leflunomide, methotrexate, methoxsalen,
mycophenolate mofetil, sulfasalazine, systemic corticosteroids (cortisone, dexamethasone, methylprednisolone, prednisolone, triamcinolone and hydrocortisone) and thioguanine.

§The number of unique biologic treatments excludes the index biologic treatment.

ADA: Adalimumab; csDMARD: Conventional synthetic disease-modifying antirheumatic drug; CTZ: Certolizumab pegol; ETN: Etanercept; GOL: Golimumab; SD: Standard devia-
tion; SEC: Secukinumab; tsDMARD: Targeted synthetic disease-modifying antirheumatic drug.
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240.7 (131.9)

47.7

45.3

36.5

Etanercept
(n = 426)

249.5 (130.4)

Golimumab Secukinumab
(n =64) (n = 255)

2537 (132.4)  282.8 (117.5)

Time to discontinuation (treatment gap = 90 days)
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Adalimumab
0.2+ Certolizumab pegol
Etanercept
0.1 Golimumab
Secukinumab
0.0- T T T T T T T T T T T T T
0 30 60 90 120 150 180 210 240 270 300 330 360
Days
No. at risk
Adalimumab 720 685 655 618 581 535 494 464 441 416 413 413 413
Certolizumab pegol 93 85 82 73 68 62 57 54 47 47 45 45 45
Etanercept 426 405 377 335 312 296 267 251 241 225 223 223 223
Golimumab 64 60 57 32 48 46 44 39 37 35 35 35 35
Secukinumab 255 249 238 229 216 204 196 185 167 163 162 162 162

Figure 2. Primary analysis: discontinuation with treatment gap >90 days. (A) Discontinuation® rate and (B) time to
discontinuation of index biologic during the 12-month follow-up period in patients with psoriatic arthritis who

initiated a biologic using a treatment gap cutoff of >90 days (primary analysis).

TDiscontinuation was defined as no refill of the index biologic within 90 days after the previous days' supply was

exhausted.

tpersistence was defined as the time from the first prescription fill of the index biologic to discontinuation of the
index biologic (i.e., treatment gap >90 days), or the end of follow-up if no gap was observed.
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60—

50+ 45.9
43.5

40 39.1
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Proportion of patients with PDC > 0.80 (%)

0+ T T
Adalimumab Certolizumab Etanercept Golimumab Secukinumab
(n=720) pegol (n = 426) (n=64) (n = 255)
(n=93)

PDC, mean (SD)* 0.65 (0.30) 0.49 (0.28) 0.60 (0.31) 0.59 (0.32) 0.67 (0.29)

Figure 3. Adherence' to index biologic therapy during 12 months of follow-up among patients with psoriatic
arthritis who initiated a biologic.

TPatients with a proportion of days covered >0.80 were considered adherent.

*Proportion of days covered was defined as the sum of the number of days with the drug on hand divided by the
number of days of follow-up.

PDC: Proportion of days covered.

their index biologic across all biologics was 40.4% (629/1558). Adherence was highest with secukinumab (45.9%,
117/255), then adalimumab (43.5%, 313/720), golimumab (39.1%, 25/64), etanercept (36.9%, 157/426) and
certolizumab pegol (18.3%, 17/93).

Secondary analysis: biologic-naive & biologic-experienced cohorts

In the biologic-naive and biologic-experienced groups, respectively, the overall 12-month discontinuation rates
across all biologics were 43.4% (478/1102) and 44.3% (202/456). Discontinuation rates were lowest, and persis-
tence with index biologic was highest, with secukinumab versus other sc. biologics assessed (Figure 4). Biologic-naive
patients who initiated secukinumab had the lowest 12-month discontinuation rate (32.6%, 30/92), followed by
patients initiating golimumab (39.3%, 11/28), adalimumab (42.1%, 256/608), etanercept (47.6%, 156/328)
and certolizumab pegol (54.3%, 25/46) (Figure 4A). Similarly, biologic-experienced patients who initiated secuk-
inumab also had the lowest 12-month discontinuation rate (38.7%, 63/163), compared with patients initiating
adalimumab (45.5%, 51/112), etanercept (48.0%, 47/98), certolizumab pegol (48.9%, 23/47) and golimumab
(50.0%, 18/36) (Figure 4C). Persistence with the index biologic ranged from a mean (SD) of 228.2 (137.0) days
with certolizumab pegol to 285.6 (122.8) days with secukinumab in biologic-naive patients (Figure 4A & B) and
from 239.3 (138.2) days with golimumab to 281.3 (114.8) days with secukinumab in biologic-experienced patients
(Figure 4C & D).

The proportion of patients adherent (PDC >0.80) to their index biologic was 40.9% (451/1102) and 39.0%
(178/456) in biologic-naive and -experienced groups, respectively. The proportion of adherent patients was lowest
with certolizumab in both the biologic-naive (15.2%, 7/46; Figure 5A) and -experienced groups (21.3%, 10/47;
Figure 5B). In both biologic-naive and -experienced patients, the mean (SD) PDC was highest with secukinumab
(biologic-naive: 0.69 [0.29]; biologic-experienced: 0.66 [0.28]) and lowest with certolizumab pegol (biologic-naive:
0.45 [0.27]; biologic-experienced: 0.54 [0.29]). The proportion of biologic-naive patients who were adherent (PDC
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Figure 4. Discontinuation' rate and time to discontinuation of index biologic during the 12-month follow-up
period. (A & B) Biologic-naive and (C & D) biologic-experienced patients with psoriatic arthritis who initiated a
biologic using a treatment gap cutoff of >90 days.
TDiscontinuation was defined as no refill of the index biologic within 90 days after the previous days' supply was
exhausted. fPersistence was defined as the time from the first prescription fill of the index biologic to discontinuation
of the index biologic (i.e., treatment gap >90 days), or the end of follow-up if no gap was observed.

SD: Standard deviation.
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Figure 4. Discontinuation® rate and time to discontinuation of index biologic during the 12-month follow-up
(cont.). period. (A & B) Biologic-naive and (C & D) biologic-experienced patients with psoriatic arthritis who initiated a
biologic using a treatment gap cutoff of >90 days.

fDiscontinuation was defined as no refill of the index biologic within 90 days after the previous days’ supply was
exhausted. fPersistence was defined as the time from the first prescription fill of the index biologic to discontinuation
of the index biologic (i.e., treatment gap >90 days), or the end of follow-up if no gap was observed.

SD: Standard deviation.
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Figure 5. Adherence to index biologic therapy during 12 months of follow-up. (A) Biologic-naive and (B)
biologic-experienced patients with psoriatic arthritis who initiated a biologic.

fTPatients with a proportion of days covered >0.80 were considered adherent.

tProportion of days covered was defined as the sum of the number of days with the drug on hand divided by the
number of days of follow-up.

PDC: Proportion of days covered.
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>0.80) to their index therapy was highest with secukinumab (53.3%, 49/92), while the proportion of biologic-
experienced patients who were adherent to their index therapy was highest with adalimumab (44.6%, 50/112).

Sensitivity analysis: treatment gaps >45 & >180 days

When discontinuation was defined using a shorter permissible treatment gap (>45 days), the overall rate of
discontinuation across all sc. biologics was 56.5% (881/1558), ranging from 51.8% (132/255; secukinumab) to
65.6% (61/93; certolizumab pegol). Patients initiating secukinumab had the highest mean (SD) persistence on index
therapy (254.5 [123.8] days), while patients initiating certolizumab pegol had the lowest persistence (218.1 [127.1]
days) (Supplementary Figure 1A). The median (95% CI) time to discontinuation was highest with secukinumab
(308 [238 to >365] days) and lowest with certolizumab pegol (216 [155-274] days) (Supplementary Figure
1B). When discontinuation was defined using a longer permissible treatment gap (>180 days), the overall rate of
discontinuation decreased to 29.8% (464/1558), ranging from 21.6% (55/255; secukinumab) to 34.7% (148/426;
etanercept). Patients initiating secukinumab had the highest mean (SD) persistence on index therapy (307.5 [112.2]
days), while patients initiating etanercept, certolizumab pegol and golimumab, respectively, were comparable in
having lowest persistence (270.7 [132.5] days, 272.1 [131.8] days and 273.0 [135.7] days) (Supplementary Figure
1C). The median time to discontinuation could not be estimated (Supplementary Figure 1D).

Discussion

In this retrospective analysis of US administrative claims data, patients who initiated secukinumab demonstrated
lower discontinuation rates, higher persistence and greater adherence than patients initiating the other sc. biologics
assessed, providing novel insight into patient outcomes with sc. biologic treatments. Overall, 43.6% of patients
discontinued their index biologic therapy (>90-day treatment gap) and 40.5% of patients remained adherent to
their index biologic therapy (PDC >0.80) during 12-month follow-up. Patients who initiated secukinumab had
the lowest 12-month discontinuation rate (36.5%) and highest mean (SD) number of days persistent on therapy
(282.8 [117.5] days), while those initiating certolizumab pegol had the highest discontinuation rate (51.6%) and
lowest mean (SD) number of days persistent on therapy (240.7 [131.9] days). Similar trends were observed in the
sensitivity analyses when shorter (>45 days) or longer (>180 days) gaps in treatment were used as definitions for
discontinuation. When stratified by prior biologic experience, discontinuation rates and the proportion of patients
adherent to their index biologic among the biologic-naive and -experienced groups remained consistent with those of
the overall population, with only minor differences between subgroups. Although the proportion of biologic-naive
patients who were adherent (PDC >0.80) to their index therapy was highest with secukinumab, the proportion of
biologic-experienced patients, who were adherent to their index therapy, was highest with adalimumab. For both
groups, the proportion of adherent patients was lowest with certolizumab pegol.

Patient demographics and treatment histories were mostly similar across treatment groups; however, some
characteristics could potentially explain differences in persistence and adherence. Notably, patients who initiated
secukinumab were more likely to be biologic experienced at baseline (63.9%) and to have received a higher number
of prior biologics than patients who initiated sc. TNFis, suggesting that secukinumab initiators may have more
severe disease. This is not surprising because TNFis that have been available longer have traditionally been used as
first-line biologic therapy due to lack of other agents with different MOAs, with an established safety and efficacy
profile [321. Because secukinumab demonstrated higher persistence and greater adherence than other sc. TNFis,
guidance on treatment decisions may need to be re-examined for recommended first-line biologics. Although claims
databases allowed only for limited assessment of disease activity, other studies have shown differences in disease
severity between biologic-naive and -experienced patients [33]. There is evidence that switching biologics may be
an effective strategy for some patients with PsA, but responses may be better for those patients who switch to a
therapy with a different MOA [22,23]. Unlike many biologic-experienced TNFi initiators, who previously cycled
between agents within the same class, all biologic-experienced patients who initiated secukinumab were switching
to a therapy with a new MOA at baseline, which may have contributed to better overall persistence and adherence.
As the biologic landscape in PsA continues to expand, additional analyses are needed to understand differences in
treatment patterns and patient profiles in studies that include other newly approved biologic therapies.

There have been few studies in the USA that have used a >90-day gap to define discontinuation. Compared
with our study, descriptive analyses from the Optum administrative claims database showed lower 12-month
persistence rates with adalimumab (42.6 vs 57.6%), certolizumab pegol (32.0 vs 48.4%), etanercept (40.2 vs
52.3%) and golimumab (51.0 vs 54.7%) [34]. Differences between patient populations (i.e., higher prior biologic
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use and lower comorbidity burden in our study) may have contributed to differences in persistence. Other US
claims-based studies of patients with PsA who initiated sc. biologics have used shorter treatment gaps (>45
or >60 days) to define discontinuation [27,35-39]. Although not every study examined individual biologics or
used the same treatment gaps, complicating cross-study comparisons, the overall rate of discontinuation in our
study using a >45-day gap (56.5%) was comparable to ranges of rates of nonpersistence (adalimumab, range:
41-63%; etanercept, 42—-61%; biologics, 46—-51%) observed in these studies. Unlike previous real-world studies
that have shown shorter persistence with subsequent lines of biologic therapy in patients with PsA, in our study
discontinuation rates and time to discontinuation were similar between biologic-naive and -experienced patients
(43.4 and 44.3%, respectively), but additional adjusted analyses are needed to better understand factors associated
with persistence [33,40]. The mean PDC with adalimumab (0.65), certolizumab pegol (0.49), etanercept (0.60) and
golimumab (0.59) in our study was slightly lower than those previously reported among patients with PsA from the
same database at 12-months of follow-up (mean PDC = 0.8 for adalimumab, etanercept and golimumab) [41], and
comparable to analysis of another administrative claims database (adalimumab [0.56], certolizumab pegol [0.51],
etanercept [0.57] and golimumab [0.61]) (34]. The overall proportion of patients adherent (PDC >0.8) to their
index therapy is also similar to what was previously observed during the first year of therapy in patients with PsA,
ankylosing spondylitis or rheumatoid arthritis who initiated an sc. TNFi (37%) [421. These previous studies focused
only on TNFis, whereas our study is among the first to include secukinumab, providing rheumatologists with
valuable information about treatment patterns with a newer biologic in clinical practice.

These findings should be interpreted in context of the study’s limitations, many of which are relevant to all
studies involving administrative claims data. This was a retrospective analysis of US patients with mostly (>90%)
commercial health coverage, with approximately 50% of patients located in the southern USA; therefore, the
findings from this study may not be generalizable to all regions of the USA or other types of insurance coverage
(i.e., Medicaid, Medicare or no insurance). Because the US healthcare system is different from other regions
of the world, with a reimbursement structure potentially affecting treatment decisions, these data would not
be generalizable outside of the USA. The sample sizes for some treatment groups were small, and the observed
treatment patterns of the biologic therapies in this analysis were limited to the 12-month study period. Furthermore,
patients who had a pharmacy claim for either secukinumab 300 or 150 mg were pooled together for this analysis.
Longer-term studies with larger sample sizes that include newer biologics are needed. We did not capture reasons
for treatment discontinuation nor clinical outcomes associated with treatment patterns — a general limitation of any
claims-based study — but it is possible that some patients may have discontinued or de-escalated therapy because
they were doing well on their index biologic. Additional analyses are needed to assess the long-term clinical impact of
early discontinuation of and/or nonadherence to index therapy. Adjusted analyses to examine baseline predictors of
early discontinuation and/or nonadherence, including potential pharmacogenetic factors that may impact response
to treatment [43], would inform decision making for patients who may require more careful management of their
disease. In addition, evidence of the prescription fill does not ensure actual use of the biologic therapy, potentially
leading to further overestimation of persistence and/or adherence. The choice of biologic therapy and overall
utilization rates may differ based on the formulary of each payer or employer group.

Conclusion

In this retrospective analysis of US administrative claims data, although patients who initiated secukinumab overall
were most likely to be biologic experienced, they had lower discontinuation rates, higher persistence and greater
adherence to their treatment over 12 months of follow-up than patients receiving the other sc. TNFis assessed.
These findings address an unmet need by providing rheumatologists with insights about patients who initiate
secukinumab and sc. TNFis in clinical settings.

Future perspective

While this study focused on secukinumab and currently approved sc. TNFis, there will be additional real-world data
on treatment patterns of newer biologic therapies, including additional anti-IL-17A agents. Studies that provide
updated information on characteristics and treatment patterns of patients treated with currently approved biologic
therapies will be useful for payers and formulary decision makers. Additional studies should be regularly conducted
as new biologics are approved to assess the long-term clinical and economic impact of early discontinuation of
and/or nonadherence to existing treatments. Last, analyses that investigate reasons for discontinuation or switch
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of biologic treatment, as well as patient characteristics associated with nonpersistence, will help inform the shared
decision-making process between rheumatologists and patients when choosing a new treatment.

Summary points

e Biologic treatments are available for patients with psoriatic arthritis (PsA), including TNF inhibitors (TNFis), as well
as the newly approved IL-12/23 inhibitor ustekinumab, the IL-17A inhibitors ixekizumab and secukinumab, and
the selective T-cell costimulatory modulator abatacept.

e There is an unmet need to characterize persistence with and adherence to newer biologics with different
mechanisms of action in clinical practice, particularly in the USA, because high rates of discontinuation or
switching and/or lower rates of adherence may suggest suboptimal treatment.

e The objective of this retrospective analysis of US administrative claims data was to assess 12-month
discontinuation rates, persistence and adherence among patients with PsA who initiated secukinumab or a
subcutaneous (sc.) TNFi (adalimumab, certolizumab pegol, etanercept or golimumab).

e This US-based retrospective study used pharmacy claims data from 15 January 2016 to 31 July 31 2017, from the
Truven Health Analytics MarketScan Commercial and Medicare Supplemental Databases.

e Of 1558 patients with PsA included in the analysis, sc. biologic initiations included adalimumab (n = 720 [46.2%])
etanercept (n = 426 [27.3%]), certolizumab pegol (n = 93 [6.0%]), golimumab (n = 64 [4.1%]) and secukinumab
(n = 255 [16.4%]); 1102 patients (70.7%) were biologic naive and 456 (29.3%) were biologic experienced.

e Overall, 43.6% of patients discontinued their index biologic therapy (>90-day treatment gap); discontinuation
was lowest with secukinumab (36.5%), followed by adalimumab (42.6%), golimumab (45.3%), etanercept
(47.7%) and certolizumab pegol (51.6%).

e Persistence with the index biologic ranged from a mean of 240.7 days (certolizumab pegol) to 282.8 days
(secukinumab).

e Overall, 40.5% of patients remained adherent to their index biologic therapy (proportion of days covered >0.80)
during 12-month follow-up; both the proportion of days covered and the percentage of patients who remained
adherent were highest with secukinumab (0.67; 46%) and lowest with certolizumab pegol (0.49; 18%).

e In this descriptive analysis, patients who initiated secukinumab were more likely to be biologic experienced and
had a lower discontinuation rate, higher persistence and greater adherence over 12 months than those initiating
the sc. TNFis assessed.

Supplementary data
To view the supplementary data that accompany this paper please visit the journal website at:
www.futuremedicine.com/doi/suppl/10.2217 /cer-2019-0023
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