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ABSTRACT

Background and objective: Real-world evidence on persistence of interleukin-17 inhibitors (IL-17i) as
a drug class among Japanese patients with psoriasis is lacking. Hence, we aimed to describe persistence
rates of IL-17is among patients with psoriasis including psoriasis vulgaris (PsO), psoriatic arthritis (PsA),
and generalized pustular psoriasis (GPP) or erythrodermic psoriasis (EP) in Japan.

Methods: We analyzed claims data from the Medical Data Vision database. Patients >15years old with
a psoriasis diagnosis and an IL-17i prescription between November 2016 and August 2020 were
included and followed through August 2021. Persistence rates of the IL-17i class among patients with
psoriasis and its subtypes (PsO, PsA, and GPP or EP), and persistence rates of ixekizumab, secukinumab,
or brodalumab among patients with PsO or PsA were analyzed using Kaplan-Meier method. Analyses
were conducted in the bio-naive and bio-experienced subgroups.

Results: The IL-17i class had >50% persistence rates up to 36 months among patients with psoriasis
and its subtypes (PsO, PsA, and GPP or EP). 36-Month persistence rates for ixekizumab, secukinumab,
and brodalumab were 46.2% to 57.7% in patients with PsO and 43.0% to 48.4% in patients with PsA.
Across analyses, bio-naive patients demonstrated similar or greater persistence rates than bio-experienced
patients.

Conclusion: IL-17is’ persistence rates over 36 months were >50% among patients with psoriasis and its
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subtypes (PsO, PsA, and GPP or EP) in Japan.

Introduction

Psoriasis is a chronic inflammatory and remitting autoimmune dis-
ease affecting the skin; it may also manifest in the joints and nails
(1). The prevalence of psoriasis in Japan is estimated to be 0.34%,
affecting >429,000 individuals (2), predominantly males (3). Four
types of psoriasis are diagnosed during clinical practice in Japan—
psoriasis vulgaris (PsO), generalized pustular psoriasis (GPP),
erythrodermic psoriasis (EP), and psoriatic arthritis (PsA) (4).

Mild psoriasis is managed with topical therapy, whereas
moderate-to-severe psoriasis requires phototherapy or systemic
therapy. The latter includes small molecules such as methotrexate,
cyclosporine, and apremilast as well as biologics (5). As of
November 2022, 12 biologics have been approved for the treat-
ment of psoriasis in Japan (Supplementary Material Appendix 1)
(6-8). In Japan, among the interleukin-17 inhibitors (IL-17is), ixeki-
zumab and brodalumab have been approved for the treatment of
all the commonly observed psoriasis subtypes (PsO, GPP, EP, and
PsA) (9); secukinumab has been approved for the treatment of
PsO, GPP, and PsA (10); and bimekizumab has been approved for
the treatment of PsO, GPP, and EP (7).

Despite the presence of IL-17is and other treatments, subopti-
mal persistence to therapy may lead to treatment failure and

adversely impact economic management in healthcare systems
(11). Therefore, evaluating and improving medication-taking
behavior of patients with psoriasis may enhance treatment strat-
egy and limit economic expenditure.

In real-world studies from the United States (US), ixekizumab
has demonstrated greater persistence versus secukinumab for up
to 3years of follow-up (12,13), and versus other IL-17is (secuki-
numab and brodalumab) for up to 2years of follow-up (14). In
Japan, mixed evidence on persistence of interleukin-12/23 p40
subunit inhibitors (IL-12/23 p40i) (11,15-17) and interleukin-23 p19
subunit inhibitors (IL-23 p19i) (11) versus IL-17is exists. However,
only one Japanese single-center study by Ohata et al. (18) com-
pared IL-17is among 66 patients with psoriasis and reported no
significant differences in persistence. Moreover, Ohata et al. could
not evaluate persistence among different psoriasis patient groups
due to limited sample size. Therefore, evidence from a real-world
database study on persistence of IL-17is as a drug class among
Japanese patients with psoriasis is still lacking. To address this
knowledge gap, we evaluated real-world administrative claims
data to understand the persistence rates of IL-17i biologics among
patients with psoriasis and its subtypes (PsO, PsA, and GPP or EP)
in Japan. We grouped GPP and EP together since these subtypes
are rare and hard-to-treat.
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Methods
Data source and study design

We used anonymized data from the Japanese Medical Data Vision
(MDV) database. Since April 2008, the MDV database has been col-
lecting deidentified inpatient and outpatient administrative claims
and Diagnosis Procedure Combination (DPC) data from acute care
hospitals and other services in Japan. The DPC is a case-mix clas-
sification system and is linked to a flat-fee payment system (19,20).
As of August 2021 (the end of the current study), the MDV data-
base covered approximately 38 million patients from 460 acute
care hospitals (approximately 26% of all acute care Japanese
hospitals).

This retrospective observational study included MDV data from
April 2008 to August 2021 (study period; Figure 1). Index identifi-
cation period was from 1 November 2016 through 31 August
2020. We chose 1 November 2016 as the start of the index period

Psoriasis diagnosis?

Index date®

April 2008

because ixekizumab was launched in November 2016 in Japan for
the treatment of psoriasis and its subtypes (PsO, PsA, GPP, and EP)
(9). Hence, three IL-17i class drugs were available in November
2016—ixekizumab, secukinumab, and brodalumab. We chose 31
August 2020 as the end of the index period to allow at least 1year
of follow-up (till August 2021). Index date was defined as the date
of the first IL-17i class drug prescription (ixekizumab, secukinumab,
or brodalumab) after the first psoriasis diagnosis in the index
period. Pre-index period was the period from 6 months before the
index date.

Patient population

The study included patients who were =15years old (consistent
with the approved label) at index date, had =1 claim for an IL-17i
drug on or after the first psoriasis diagnosis in the index period,
and were continuously enrolled in the database for at least

Index period

)\ August 2021

(start of DB) /

| | |

November 2016

Pre-index period®

Figure 1. Study design.

aFirst psoriasis diagnosis in the index period.

bDate of the first IL-17i class drug prescription after the first psoriasis diagnosis.
Pre-index period is the time from six months prior to the index date.

DB: database; IL-17i: interleukin-17 inhibitor.

First IL-17i biologic prescription /

} (end of DB)
|

August 2020

Whole database (April 2008 to August 2021): any confirmed psoriasis diagnosis

(N =130,648)
Index period: November 1, 2016 - August 31, 2020
With diagnosis of Ps (ICD-10 WHO codes L40.0, With diagnosis of PsO (ICD-10 WHO codes With diagnosis of PsA (ICD-10 WHO codes With diagnosis of GPP or EP (ICD-10 WHO
L40.1, L40.5, L40.8, L40.9, M07.0-M07.3) (n = L40.0 or L40.9) L40.5 or M07.0-M07.3) codes L40.1 or L40.8)
77,005) (n=73,564) (n =6049) (n=1990)

21 claim for IL-17i on or after the

first diagnosis

21 claim for IL-17i on or after the

first diagnosis

>1 claim for IL-17i on or after the
first diagnosis

21 claim for IL-17i on or after the
first diagnosis

(n=2583) (n=2254) (n=928) (n =340)
L 2 L 2 ¥
[ ‘ Continuous enrollment - 6 months before the index date + 1 year after the index date AND age >15 years I
n=1922 n=1666 ni704 niZSI
I ‘ ‘ Application of all the exclusion criteria I
n =1‘685 n=967 n=‘570 n=‘207

Figure 2. Selection of the study population.
Patients using SEC or BRO were excluded if the following three criteria were met — their pre-index period began before 1 November 2016; they experienced SEC or BRO between the start
of the pre-index period and 1 November 2016; and they did not switch to other IL-17i drugs but continued the same treatment after 1 November 2016. Patients diagnosed with PsO were
excluded if they had PsA, GPP, or EP as comorbidities within 6 months before the index date. Patients diagnosed with GPP, EP, or PsA were excluded if they had a PsO diagnosis code before
diagnosis of GPP, EP, or PsA; and experienced IXE, SEC, or BRO in the pre-index period, but continued the same treatment (including generics). Patients with a diagnosis of ankylosing spon-
dylitis (ICD-10 code M45) or non-radiographic axial spondyloarthritis (ICD-10 code M46.8) during the pre-index period were excluded.
BRO: brodalumab; EP: erythrodermic psoriasis; GPP: generalized pustular psoriasis; ICD-10: International Classification of Diseases, Tenth Revision; IL-17i: interleukin-17 inhibitors; IXE: ixeki-
zumab; Ps: psoriasis; PsA: psoriatic arthritis; PsO: psoriasis vulgaris; SEC: secukinumab; WHO: World Health Organization.



6months before the index date and 1year after the index date.
Bimekizumab was not included in the current study as it was
approved for use in Japan after the study period. Eligible patients
were identified during the index period using the International
Classification of Diseases, Tenth Revision (ICD-10) World Health
Organization diagnosis codes—psoriasis (L40.0, L40.1, L40.5, L40.8,
L40.9, M07.0-M07.3); PsO (L40.0 or L40.9); GPP or EP (L40.1 or
L40.8); and PsA (L40.5 or M07.0-M07.3).

Patients using secukinumab or brodalumab were excluded if
the following three criteria were met—their pre-index period
began before 1 November 2016; they took secukinumab or broda-
lumab between the start of the pre-index period and 1 November
2016; and they did not switch to other IL-17i drugs but continued
the same treatment after 1 November 2016. Patients diagnosed
with PsO were excluded if they had PsA, GPP, or EP as comorbidi-
ties within 6 months before the index date. Patients diagnosed
with GPP, EP, or PsA were excluded if they had a PsO diagnosis
code before diagnosis of GPP, EP, or PsA; and if they took ixeki-
zumab, secukinumab, or brodalumab in the pre-index period, but
continued the same treatment (including generics). Patients with a
diagnosis of ankylosing spondylitis (ICD-10 Code M45) or nonra-
diographic axial spondyloarthritis (ICD-10 Code M46.8) during the
pre-index period were excluded.

Objectives and variables

The primary objective of the study was to assess persistence rate
of IL-17i class among patients with PsO only. The secondary objec-
tives were to describe the demographic and clinical characteristics
of patients with psoriasis who received IL-17i class drug prescrip-
tions, and to separately assess persistence rate of IL-17i class
among patients with psoriasis, GPP or EP, or PsA. We also per-
formed separate exploratory analyses for patients with PsO or PsA
to understand the persistence rates of individual drugs in the
IL-17i class (ixekizumab, secukinumab, or brodalumab). Persistence
rates were reported for up to 36months. All analyses among
patients with PsO or PsA were stratified by bio-naive or
bio-experienced status. Patients were considered as bio-experienced
if they had used any biologic drug specified in Supplementary
Material Appendix 1—except bimekizumab or spesolimab—before
the index date. Patients were considered as bio-naive if they had
not used any biologic drug before the index date.

Persistence was defined as being on continuous treatment from
the time of initiation (index date) till the last day of supply of the
index drug, allowing for a maximum gap of 60days between the
last day of supply of the prior prescription and the next prescrip-
tion date. Treatments were considered to be discontinued when
the gap was >60days. Patients were considered to have reinitiated
the index drug if there was >1 claim of the index drug after the
discontinuation date. Reinitiation was measured only among the
patients who discontinued the index drug. Patients were consid-
ered to have switched treatments when the index drug was dis-
continued, and another biologic was prescribed. If a patient
switched to another drug within the IL-17i drug class, a second
index date was considered for the new drug. Thus, the patient
could be included in different treatment groups. If a patient dis-
continued the index drug and then reinitiated use of the index
drug, only the date of the first prescription of the index drug was
considered as the index date. Patients were considered to be on
combined therapy if the index drug use overlapped with use of
apremilast, cyclosporine, or methotrexate for >30days. The num-
ber and proportion of patients who discontinued, reinitiated,
switched, or used combined therapy were reported.
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We also assessed the patients’ demographic and clinical charac-
teristics. Clinical characteristics included any biologic, topical, or
oral therapies, or phototherapy received during the pre-index
period; and Charlson Comorbidity Index (CCl) (21). CCl is a method
of categorizing patient comorbidities based on ICD codes. A score
of 0 indicates a lack of comorbidities, whereas higher scores indi-
cate a greater likelihood of the predicted outcome resulting in
mortality or higher healthcare resource use (21). CCl was evaluated
using claims data reported during the pre-index period.
Comorbidities were described as individual conditions (yes/no) for
each patient, and the number of conditions was recorded.

Statistical analysis
Demographic and clinical characteristics were evaluated descrip-

tively. Categorical variables were presented as counts and

Table 1. Number of patients on IL-17 inhibitors in each cohort.

Cohort IL-17i Class IXE SEC BRO
Ps 1686 624 897 488
PsO 967 322 489 317
PsA 570 236 337 103
GPP or EP 207 86 104 77

BRO: brodalumab; EP: erythrodermic psoriasis; GPP: generalized pustular psoriasis;
IL-17i: interleukin-17 inhibitor; IXE: ixekizumab; Ps: psoriasis; PsA: psoriatic arthri-
tis; PsO: psoriasis vulgaris; SEC: secukinumab.

Table 2. Patient characteristics for IL-17 inhibitor class drug users.

Ps PsO PsA GPP or EP
(n=1686) (n=967) (n=570) (n=207)
Age in years, mean 55.1 (14.6) 54.7 (14.6) 55.1 (14.0) 56.5 (15.9)
(SD)
Male gender, n (%) 1087 (64.5) 704 (72.8) 304 (53.3) 102 (49.3)
Number of hospital
beds, n (%)
<200 25 (1.5) 7 (0.7) 18 (3.2) 1 (0.5)
200-499 603 (35.8) 335 (34.6) 214 (37.5) 67 (32.4)
>500 1058 (62.8) 625 (64.6) 338 (59.3) 139 (67.1)
CCl, mean (SD) 09 (1.2) 0.6 (1.1) 13 (1.2) 13 (1.4)
CCl category, n (%)
0 846 (50.2) 600 (62.0) 177 (31.1) 79 (38.2)
1 444 (26.3) 225 (23.3) 187 (32.8) 54 (26.1)
2 236 (14.0) 82 (8.5) 127 (22.3) 42 (20.3)
>3 160 (9.5) 60 (6.2) 79 (13.9) 32 (15.5)
Topical therapy, 1059 (62.8) 619 (64.0) 308 (54.0) 175 (84.5)
n (%)?
Oral (internal) 689 (40.9) 316 (32.7) 267 (46.8) 145 (70.0)
therapy, n (%)?
Phototherapy, 90 (5.4) 65 (6.7) 13 (2.3) 14 (6.8)
n (%)?
Biologic therapy
count, n (%)*
0 1238 (73.4) 778 (80.5) 351 (61.6) 141 (68.1)
1 429 (25.4) 186 (19.2) 201 (35.3) 63 (30.4)
2 19 (1.1) 3(0.3) 18 (3.2) 3(1.4)
Prior biologic 448 (26.6) 189 (19.5) 219 (38.4) 66 (31.9)
therapy, n (%)?
IL-17i 7 (0.4) 1(0.1) 7 (1.2) 0 (0.0
IL-23 p19i 35 (2.1) 17 (1.8) 15 (2.6) 8 (3.9)
1L-12/23 p40i 143 (8.5) 94 (9.7) 37 (6.5) 19 (9.2)
TNF-a inhibitors 270 (16.1) 80 (8.3) 166 (29.1) 40 (19.3)

aTopical therapy, oral (internal) therapy, phototherapy, and biologic therapy use
was evaluated during the pre-index period.

CCl: Charlson Comorbidity Index; EP: erythrodermic psoriasis; GPP: generalized
pustular psoriasis; 1L-12/23 p40i: interleukin-12/23 p40 subunit inhibitor; 1L-23
p19i: interleukin-23 p19 subunit inhibitor; IL-17i: interleukin-17 inhibitor; Ps: pso-
riasis; PsA: psoriatic arthritis; PsO: psoriasis vulgaris; SD: standard deviation; TNF:
tumor necrosis factor.
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percentages, and continuous variables were presented as means
and standard deviations (SD). Kaplan-Meier method was used to
assess persistence rates up to 36 months and 95% confidence
intervals were estimated with log-log transformation. Adjustments
by covariates were not performed. Patients who continued treat-
ment with index drugs were censored at the earliest date among
death, last observation of the database, or end of the study. For
patients with PsO only, an additional censoring event was the
development of GPP, EP, or PsA during the follow-up period. SAS

Table 3. Treatment outcomes for IL-17 inhibitor class drug users till the end of
the follow-up period.

GPP or EP

Ps (n=1686) PsO (n=967) PsA (n=570) (n=207)

Discontinued, n (%)? 416 (24.7) 251 (26.0) 124 (21.8) 53 (25.6)
Switched, n (%)? 269 (16.0) 115 (11.9) 117 (20.5) 34 (16.4)
Reinitiated, n (%)? 408 (24.2) 230 (23.8) 120 (21.1) 54 (26.1)
Combined therapy, n 356 (21.1) 117 (12.1) 190 (33.3) 50 (24.2)

(%)

aDiscontinuation, switching, and reinitiation of the index biologic as well as use
of combination therapy with the index biologic were evaluated till the end of
the follow-up period.

bPatients were considered to be on combined therapy if the index drug use
overlapped with use of apremilast, cyclosporine, or methotrexate for >30days.
EP: erythrodermic psoriasis; GPP: generalized pustular psoriasis; n: number of
patients in the specified category; Ps: psoriasis; PsA: psoriatic arthritis; PsO: pso-
riasis vulgaris.
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9.4 (SAS Institute Inc., Cary, NC, USA) was used to perform the
analyses.

Results

After applying the selection criteria, a total of 1686 patients with
psoriasis were identified. Among them, 967, 570, and 207 patients
were included in the PsO, PsA, and GPP or EP subtypes, respec-
tively (Figure 2). The number of patients treated with ixekizumab,
secukinumab, and brodalumab varied for each psoriasis subtype
(Table 1).

Patient characteristics and treatment outcomes of IL-17i class
drug users

The mean age of the patients was similar (55 to 57 years) across
the disease cohorts, whereas the proportion of males ranged from
49.3% in the GPP or EP cohort to 72.8% in the PsO cohort. Most
patients were treated in large-scale hospitals (=500 beds; >59.3%).
Mean (SD) CCl ranged from 0.6 (1.1) in the PsO cohort to 1.3 (1.2)
in the PsA cohort and 1.3 (1.4) in the GPP or EP cohort. Topical
therapy was used the most across cohorts (=54.0%), followed by
oral therapy (=32.7%). The proportion of bio-experienced patients
ranged from 19.5% in the PsO cohort to 38.4% in the PsA cohort.

(B) PsO (n = 967)
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Figure 3. IL-17i treatment persistence among patients with Ps, PsO, PsA, or GPP or EP.

Figures A-D show the Kaplan-Meier curves for persistence of IL-17i class drugs in patients with Ps, PsO, PsA, or GPP or EP, respectively.

Development of GPP, EP, or PsA in the PsO cohort’s patients was considered as an additional censoring event.

EP: erythrodermic psoriasis; GPP: generalized pustular psoriasis; IL-17i: interleukin-17 inhibitor; Ps: psoriasis; PsA: psoriatic arthritis; PsO: psoriasis vulgaris.



IL-12/23 p40i were used the most in patients with PsO (9.7%),
whereas tumor necrosis factor (TNF)-a inhibitors use was highest
in all the other cohorts (Table 2).

Across cohorts, the proportion of patients who discontinued
biologics ranged from 21.8% to 26.0%, those who switched bio-
logics ranged from 11.9% to 20.5%, those who reinitiated biologics
ranged from 21.1% to 26.1%, and those on combination therapy
with apremilast, cyclosporine, or methotrexate for >30days ranged
from 12.1% to 33.3% (Table 3).

IL-17i treatment persistence rates among patients with
psoriasis, PsO, PsA, or GPP or EP

The IL-17i treatment persistence rates at 12, 24, and 36 months,
respectively, from treatment initiation were 71.8%, 63.0%, and
57.0% among patients with psoriasis (Figure 3(A)); 73.6%, 64.7%,
and 59.1% among patients with PsO (Figure 3(B)); 69.1%, 59.3%,
and 54.0% among patients with PsA (Figure 3(C)); and 71.0%,
63.5%, and 55.2% among patients with GPP or EP (Figure 3(D)).
Subgroup analysis by experience with biologics showed similar per-
sistence rates among bio-naive and bio-experienced patients with PsO
at 12 (73.1% vs 75.6%), 24 (64.2% vs 66.6%), and 36 months (59.5% vs
58.3%) (Figure 4(A,B)); as well as among bio-naive and bio-experienced
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08+

064

04+

Probability of Persistent Treatment

024

004
0 3 6 9 12 15 18 21 24 27 30 33 36

Time to non-persistence(Month)
Month o 3 6 9 12 15 18 21 24 27 30 33 36
At risk 778 669 617 579 547 494 448 393 334 270 221 181 144
Persistence ;3,0 876 814 766 731 703 682 658 642 629 613 59.9 59.5
rate (%)
1.04
© PsA (bio-naive, n = 351)

Probability of Persistent Treatment

0 3 6 9 12 15 18 21 24 27 30 38 36

Time to non-persistence(Month)
Month o 3 6 9 12 15 18 21 24 27 30 33 36
At risk 351 296 270 257 245 222 191 165 138 105 93 79 67

Persistence

100.0 840 76.9 73.2 69.8 683 651 619 603 579 56.8
rate (%)

55.5 55.5

JOURNAL OF DERMATOLOGICAL TREATMENT . 5

patients with PsA at 12 (69.8% vs 68.0%), 24 (60.3% vs 57.8%), and
36months (55.5% vs 51.7%) (Figure 4(C,D)).

Patient characteristics and treatment outcomes of PsO-
diagnosed ixekizumab, secukinumab or brodalumab users

The mean age of the patients (54 to 56years) and proportion of
males (71% to 75%) was similar across the PsO-diagnosed ixeki-
zumab, secukinumab, and brodalumab cohorts. Most patients
were treated in large-scale hospitals (=500 beds; >=63.0%). Mean
CCl was similar across the cohorts. Topical therapy was used the
most across cohorts (=65.8%). Prior use of biologics was highest in
brodalumab users (38.5%) followed by ixekizumab users (32.9%),
and secukinumab users (21.9%). Prior use of IL-17i was highest in
brodalumab users (22.1%), while prior use of IL-12/23 p40i was
highest in secukinumab users (10.0%) (Table 4).

Discontinuation of biologics was highest in PsO-diagnosed
secukinumab users (29.0%) and lowest in brodalumab users
(19.2%). Switching of biologics was similar across cohorts (17.7%
to 19.9%). Ixekizumab users most frequently switched to gusel-
kumab (4.7%) or brodalumab (4.3%), secukinumab users most fre-
quently switched to brodalumab (5.1%) or guselkumab (4.3%), and
brodalumab users most frequently switched to ixekizumab (6.3%)

(B) PsO (bio-experienced, n = 189)
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(D) PsA (bio-experienced, n = 219)
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Figure 4. IL-17i treatment persistence among patients with PsO or PsA — stratified by experience with biologics.
Figures A-B show the Kaplan-Meier curves for persistence of IL-17i class drugs in bio-naive and bio-experienced patients with PsO. Figures C-D show the Kaplan-Meier curves for persistence

of IL-17i class drugs in bio-naive and bio-experienced patients with PsA.

Development of GPP, EP, or PsA in the PsO cohort’s patients was considered as an additional censoring event.

IL-17i: interleukin-17 inhibitor; PsA: psoriatic arthritis; PsO: psoriasis vulgaris.
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or guselkumab (5.7%). Reinitiation of biologics occurred the most
in secukinumab users (24.1%). Use of combination therapy with
apremilast, cyclosporin, or methotrexate for >30days was similar
across cohorts (Table 5).

Treatment persistence rates of ixekizumab, secukinumab or
brodalumab in patients with PsO

In patients with PsO, the treatment persistence rates at 12, 24, and
36 months, respectively, from treatment initiation were 73.5%,
62.3%, and 57.2% for ixekizumab, 65.7%, 54.0%, and 46.2% for
secukinumab, and 69.2%, 61.1%, and 57.7% for brodalumab (Figure
5(A)). Treatment persistence was also stratified based on experi-
ence with biologics. For ixekizumab, bio-naive patients had numer-
ically higher persistence rates than bio-experienced patients at 12
(76.6% vs 67.3%), 24 (69.7% vs 47.5%), and 36 months (65.5% vs
41.0%) (Figures 5(B,C)). For brodalumab, bio-naive patients had
numerically higher persistence rates than bio-experienced patients
at 12 (72.0% vs 64.8%), 24 (64.2% vs 56.2%), and 36 months (61.2%
vs 52.3%) (Figure 5(B,C)). For secukinumab, bio-naive and
bio-experienced patients had similar persistence rates at 12 (65.6%
vs 66.1%), 24 (53.8% vs 54.7%), and 36 months (47.8% vs 42.8%)
(Figure 5(B,Q)).

Patient characteristics and treatment outcomes of PsA-
diagnosed ixekizumab, secukinumab or brodalumab users

The mean age of the patients was similar across PsA-diagnosed
ixekizumab, secukinumab, and brodalumab cohorts (53 to 56 years)
whereas the proportion of males ranged from 51.0% in the secuk-
inumab cohort to 66.0% in the brodalumab cohort. Most patients
were treated in large-scale hospitals (=500 beds; >56.4%). Mean
CCl was similar across the cohorts. Use of topical therapy varied
from 49.6% in the secukinumab cohort to 71.8% in the broda-
lumab cohort. Prior use of biologics was highest in brodalumab
users (65.0%) followed by ixekizumab (48.7%), and secukinumab
users (40.9%). Prior use of TNF-a was highest in secukinumab
users (27.9%), whereas prior use of IL-17is was highest in broda-
lumab users (37.9%) (Table 6).

Discontinuation of biologics was highest in PsA-diagnosed
secukinumab users (22.6%) and lowest in ixekizumab users (18.2%).
Switching of biologics was highest in brodalumab users (33.0%)
and lowest in secukinumab users (26.7%). Ixekizumab users most
frequently switched to guselkumab (8.1%) or adalimumab (7.6%),
SEC users most frequently switched to adalimumab (8.6%), and
brodalumab users most frequently switched to ixekizumab (10.7%).
Reinitiation of biologics occurred the most in secukinumab users
(19.0%). Use of combination therapy with apremilast, cyclosporine,
or methotrexate for >30days was similar across cohorts (Table 7).

Treatment persistence rates of ixekizumab, secukinumab or
brodalumab in patients with PsA

In patients with PsA, the treatment persistence rates at 12, 24, and
36months, respectively, from treatment initiation were 63.6%,
52.6%, and 44.3% for ixekizumab, 63.2%, 52.3%, and 48.4%
for secukinumab, and 56.3%, 46.3%, and 43.0% for brodalumab
(Figure 6(A)). Treatment persistence was also stratified based on
experience with biologics. For ixekizumab, bio-naive patients had
numerically higher persistence rates than bio-experienced patients
at 12 (69.4% vs 57.4%), 24 (60.8% vs 43.7%), and 36 months (51.9%

vs 36.2%) (Figure 6(B,C)). For secukinumab, bio-naive patients had
numerically higher persistence rates than bio-experienced patients
at 12 (65.8% vs 59.4%), 24 (54.1% vs 49.7%), and 36 months (50.7%

Table 4. Patient characteristics of PsO-diagnosed IXE, SEC, or BRO users.

IXE (n=322) SEC (n=489) BRO (n=317)
Age in years, mean (SD) 55.7 (14.4) 54.1 (14.4) 54.6 (14.4)
Male gender, n (%) 230 (71.4) 358 (73.2) 237 (74.8)
Number of hospital beds,
n (%)
<200 3(0.9) 5(1.0) 0 (0.0)
200-499 116 (36.0) 173 (35.4) 103 (32.5)
>500 203 (63.0) 311 (63.6) 214 (67.5)
CCl, mean (SD) 0.7 (1.1) 0.7 (1.1) 0.6 (0.9)
CCl category, n (%)
0 189 (58.7) 306 (62.6) 194 (61.2)
1 77 (23.9) 110 (22.5) 82 (25.9)
2 36 (11.2) 39 (8.0) 27 (8.5)
>3 20 (6.2) 34 (7.0) 14 (4.4)
Topical therapy, n (%)? 220 (68.3) 322 (65.8) 218 (68.8)
Oral (internal) therapy, n 112 (34.8) 165 (33.7) 82 (25.9)
(%)°
Phototherapy, n (%) 22 (6.8) 34 (7.0) 13 (4.1)
Biologic therapy count, n
(%)
0 216 (67.1) 381 (78.1) 195 (61.5)
1 103 (32.0) 102 (20.9) 119 (37.5)
2 3 (0.9) 5(1.0) 3 (0.9)
Prior biologic therapy, n 106 (32.9) 107 (21.9) 122 (38.5)
(%)°
IL-17i 52 (16.1) 14 (2.9) 70 (22.1)
IXE 1(0.3) 7 (1.4) 19 (6.0)
SEC 35 (10.9) 0 (0.0) 51 (16.1)
BRO 17 (5.3) 7 (1.4) 0 (0.0)
IL-23 p19i 9 (2.8) 7 (1.4) 8 (2.5)
IL-12/23 p40i 25 (7.8) 49 (10.0) 25 (7.9)
TNF-a inhibitors 22 (6.8) 42 (8.6) 22 (6.9)

TTopical therapy, oral (internal) therapy, phototherapy, and biologic therapy use
was evaluated during the pre-index period.

BRO: brodalumab; CCl:  Charlson Comorbidity Index; IL-12/23  p40i:
interleukin-12/23 p40 subunit inhibitor; IL-23 p19i: interleukin-23 p19 subunit
inhibitor; IL-17i: interleukin-17 inhibitor; IXE: ixekizumab; PsO: psoriasis vulgaris;
SD: standard deviation; SEC: secukinumab; TNF: tumor necrosis factor.

Table 5. Treatment outcomes for PsO-diagnosed IXE, SEC, or BRO users.

IXE (n=322) SEC (n=489) BRO (n=317)
Discontinued, n (%)* 73 (22.7) 142 (29.0) 61 (19.2)
Switched, n (%) 57 (17.7) 93 (19.0) 63 (19.9)
Switched to:
Ixekizumab NA 16 (3.3) 20 (6.3)
Secukinumab 6 (1.9) NA 6 (1.9)
Brodalumab 14 (4.3) 25 (5.1) NA
Guselkumab 15 (4.7) 21 (43) 18 (5.7)
Risankizumab 9 (2.8) 16 (3.3) 11 (3.5)
Tildrakizumab 1(0.3) 0 (0.0) 2 (0.6)
Ustekinumab 5(1.6) 9 (1.8) 8 (2.5)
Infliximab 0 (0.0) 2 (0.4) 0 (0.0)
Adalimumab 5(1.6) 11 (2.2) 4 (1.3)
Certolizumab pegol 4(1.2) 1(0.2) 3 (0.9)
Reinitiated, n (%) 55 (17.1) 118 (24.1) 47 (14.8)
Combined therapy, n 44 (13.7) 65 (13.3) 42 (13.2)

(%)°
Discontinuation, switching, and reinitiation of the index biologic as well as use of
combination therapy with the index biologic were evaluated till the end of the
follow-up period.
aThis shows the number of patients who discontinued the index biologic without
switching to other biologics.
bPatients were considered to be on combination therapy if the index drug use
overlapped with use of apremilast, cyclosporine, or methotrexate for >30days.
BRO: brodalumab; IXE: ixekizumab; NA: not applicable; PsO: psoriasis vulgaris;
SEC: secukinumab.




vs 455%) (Figure 6(B,C)). For brodalumab, bio-naive and
bio-experienced patients had similar persistence rates at 12 (55.6%
vs 56.7%), 24 (45.8% vs 46.7%), and 36 months (45.8% vs 41.4%)
(Figure 6(B,C)).

Discussion

Biologics greatly improve the quality of life of patients with psori-
asis (22,23). However, poor persistence to chronic biologic therapy
may lead to suboptimal health outcomes (11). Therefore, improv-
ing persistence on biologics is essential to ensure patients obtain
optimum benefits as well as to reduce healthcare costs. This study
describes the real-world treatment persistence rates of IL-17i class
drugs among Japanese patients with psoriasis and its subtypes
(PsO, PsA, and GPP or EP). As a drug class, patients on IL-17is had
>50% persistence rate for up to 36months after treatment
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Figure 5. Treatment persistence of IXE, SEC, or BRO in
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initiation, irrespective of psoriasis subtype. The IL-17i drug class
persistence rate was similar across psoriasis subtypes at every
timepoint, with the highest persistence rate observed in patients
with PsO (74% to 59%) and the lowest persistence rate in patients
with PsA (69% to 54%). Individual drug persistence rates for ixeki-
zumab, secukinumab, and brodalumab 36 months after treatment
initiation ranged from 46% to 58% in patients with PsO and from
43% to 48% in patients with PsA. Across analyses, bio-naive
patients demonstrated similar or greater persistence rates than
bio-experienced patients.

Other real-world studies have mostly evaluated the individual
persistence rate of IL-17i drugs in patients with psoriasis or its sub-
types; hence, evidence demonstrating the collective persistence
rate of this drug class is rare. Therefore, we compared the per-
sistence rate of the collective IL-17i drug class from our study with
the persistence rate range of individual IL-17i drugs or persistence
rate of the collective IL-17i drug class from other real-world
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patients with PsO - stratified by experience with biologics.

Figure A shows the Kaplan-Meier curves for persistence of IXE, SEC, and BRO in patients with PsO. Figures B and C show the Kaplan-Meier curves for persistence of IXE, SEC, and BRO in

bio-naive and bio-experienced patients with PsO.

Development of GPP, EP, or PsA in the PsO cohort’s patients was considered as an additional censoring event.

BRO: brodalumab; IXE: ixekizumab; PsO: psoriasis vulgaris; SEC: secukinumab.
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studies. As the disease definitions used for including patients in
real-world studies often differ, we compared our results with stud-
ies that used similar ICD codes.

Among patients with psoriasis, the 1-year persistence rate of
IL-17is in our study (72%) was higher than that of studies from the
US (50% to 67%) (13,24) but similar to a Japanese study (58%-
73%) (18). Among patients with PsO, the 1-year persistence rate of
IL-17is in our study was lower than that observed in a French
study (74% vs 81%) but the 2-year (65% vs 59%) and 3-year (59%
vs 45%) rates were higher (25). Among patients with PsA, the
1-year persistence rate of IL-17is in our study was lower than
studies from Europe and the US (69% vs 73% to 80%) (25-27).
However, 2-year (59% vs 51%) and 3-year (54% vs 42%) per-
sistence rates were higher than those observed in a French study
(25). The differences in persistence rates could be attributed to
heterogeneity in study time periods, healthcare systems and asso-
ciated practices, and study definitions.

Consistent with previous research (11,13,14,25,28), in the cur-
rent study, patients with PsO on ixekizumab and brodalumab
demonstrated numerically greater persistence rates than secuki-
numab users over 36 months. However, among patients with PsA,
ixekizumab and secukinumab showed numerically greater per-
sistence rates than brodalumab. Although previous studies among
patients with PsA have not compared the persistence rates of
ixekizumab, secukinumab, and brodalumab, the similarity between
the persistence rates of ixekizumab and secukinumab observed in
the current study is in line with existing evidence (24,29,30).

Table 6. Patient characteristics of PsA-diagnosed IXE, SEC, or BRO users.

IXE (n=236) SEC (n=337) BRO (n=103)
Age in years, mean (SD) 55.8 (13.0) 55.4 (14.5) 52.8 (14.1)
Male gender, n (%) 138 (58.5) 172 (51.0) 68 (66.0)
Number of hospital beds, n
(%)
<200 6 (2.5) 9 (2.7) 4 (3.9
200-499 82 (34.7) 138 (40.9) 25 (24.3)
>500 148 (62.7) 190 (56.4) 74 (71.8)
CCl, mean (SD) 1.2 (1.2) 4 (1.3) 1.4 (1.3)
CCl category, n (%)
0 81 (34.3) 90 (26.7) 27 (26.2)
1 76 (32.2) 110 (32.6) 37 (35.9)
2 43 (18.2) 84 (24.9) 24 (23.3)
>3 36 (15.3) 53 (15.7) 15 (14.6)
Topical therapy, n (%)* 139 (58.9) 167 (49.6) 74 (71.8)
Oral (internal) therapy, n 112 (47.5) 157 (46.6) 45 (43.7)
(%)°
Phototherapy, n (%) 3(1.3) 7 (2.1) 3 (2.9)
Biologic therapy count, n
(%)
0 121 (51.3) 199 (59.1) 36 (35.0)
1 104 (44.1) 125 (37.1) 62 (60.2)
2 10 (4.2) 13 (3.9) 5 (4.9)
3 1(0.4) 0 (0.0) 0 (0.0)
Prior biologic therapy, n 115 (48.7) 138 (40.9) 67 (65.0)
(%)
IL-17i 37 (15.7) 16 (4.7) 39 (37.9)
IXE 2 (0.8) 8 (2.4) 10 (9.7)
SEC 25 (10.6) 4(1.2) 28 (27.2)
BRO 12 (5.1) 4 (1.2) 1(1.0)
IL-23 p19i 9 (3.8 3 (3.9 5 (4.9)
IL-12/23 p40i 13 (5.5) 22 (6.5) 4 (3.9
TNF-a inhibitors 61 (25.8) 94 (27.9) 23 (22.3)

Topical therapy, oral (internal) therapy, phototherapy, and biologic therapy use
was evaluated during the pre-index period.

BRO: brodalumab; CCl: Charlson Comorbidity Index; 1L-12/23  p40i:
interleukin-12/23 p40 subunit inhibitor; IL-23 p19i: interleukin-23 p19 subunit
inhibitor; IL-17i: interleukin-17 inhibitor; IXE: ixekizumab; PsA: psoriatic arthritis;
SD: standard deviation; SEC: secukinumab; TNF: tumor necrosis factor.

Biologics elicit the best response in biologic-naive patients, and
the response decreases with an increase in the number of prior
biologic therapies (31,32). Real-world studies evaluating only
IL-17is confirmed this tendency (14,28). In fact, Kojanova et al. (28)
reported 1.26 times greater risk of treatment discontinuation with
every increase in the treatment line. We did not observe a large
difference in the persistence rates of IL-17is as a drug class
between bio-naive and bio-experienced patients. However, com-
paring persistence rates of individual drugs among bio-naive and
bio-experienced patients showed notable differences. At 36 months,
bio-naive patients with PsO on ixekizumab, secukinumab, or
brodalumab showed 5% to 25% greater persistence rate than
bio-experienced patients, whereas bio-naive patients with PsA on
ixekizumab, secukinumab, or brodalumab showed 4% to 16%
greater persistence rate than bio-experienced patients.

Persistence rates may decrease over time due to treatment fail-
ure, adverse reactions, patient requests, or other reasons. In such
cases, physicians may discontinue treatment or switch patients to
another biologic. In the current study, treatment switching was
lowest among patients with PsO (12%) and highest among patients
with PsA (21%). Patients with PsO were mostly switched to another
IL-17i or an IL-23 p19i such as guselkumab, whereas patients with
PsA were switched to another IL-17i, an IL-23 p19i, or the TNF-a
inhibitor adalimumab. Physicians might have preferred switching
to an IL-23 p19i, as the persistence rate of IL-23 p19i is similar to
or greater than that of IL-17is among patients with PsO or PsA
(24,27,33-35).

Interruptions during biologic treatment may occur due to ill-
ness, hospitalization, pregnancy, or other factors, following which
physicians may reinitiate biologic treatment. Wang et al. (36)
described how such interruptions in the biologic therapy of PsO
followed by treatment reinitiation is safe and does not have a clin-
ically significant impact. In the current study, 21% to 26% of
patients across the psoriasis subtype cohorts reinitiated treatment.
Although we did not clinically evaluate the impact of treatment
reinitiation, such research from a real-world perspective could be
conducted in the future to supplement evidence from clinical trials.

Table 7. Treatment outcomes for PsA-diagnosed IXE, SEC, or BRO users.

IXE (n=236) SEC (n=337) BRO (n=103)
Discontinued, n (%)? 43 (18.2) 76 (22.6) 21 (20.4)
Switched, n (%) 5(31.8) 90 (26.7) 34 (33.0)
Switched to -
Ixekizumab NA 18 (5.3) 1(10.7)
Secukinumab 7 (3.0) NA 5 (4.9)
Brodalumab 10 (4.2) 13 (3.9) NA
Guselkumab 19 (8.1) 10 (3.0) 6 (5.8)
Risankizumab 8 (3.4) 3 (0.9) 5 (4.9)
Tildrakizumab 0 (0.0) 0 (0.0) 0 (0.0
Ustekinumab 1 (0.4) 3 (0.9) 1(1.0)
Infliximab 6 (2.5) 5(1.5) 0 (0.0
Adalimumab 18 (7.6) 29 (8.6) 5 (4.9)
Certolizumab pegol 6 (2.5) 9 (2.7) 1(1.0)
Reinitiated, n (%) 34 (14.4) 64 (19.0) 19 (18.4)
Combined therapy, n (%)° 81 (34.3) 111 (32.9) 36 (35.0)

Discontinuation, switching, and reinitiation of the index biologic as well as use of
combination therapy with the index biologic were evaluated till the end of the
follow-up period.

This shows the number of patients who discontinued the index biologic without
switching to other biologics.

bPatients were considered to be on combined therapy if the index drug use over-
lapped with use of apremilast, cyclosporine, or methotrexate for 30days or
longer.

BRO: brodalumab; IXE: ixekizumab; NA: not applicable; PsA: psoriatic arthritis; SEC:
secukinumab.



Limitations

There are a few limitations in this study. As the MDV database
obtains data from the DPC system, we could include only patients
treated within a DPC hospital. Patients could not be tracked if they
did not return to the same DPC hospital or were transferred to
another hospital or clinic outside the DPC system. Hence, these
patients dropped out from the dataset at their final observation.
Also, as the database cannot track a patient across multiple hospi-
tals, patients might have been counted multiple times if they
received treatment at >1 hospital within the DPC system. The MDV
database includes only hospitals using the flat-fee payment sys-
tem, that is, mostly large acute-phase hospitals; therefore, patients
treated at small clinics are not captured. Furthermore, due to reg-
ulations imposed by the Japanese Dermatological Association,
only accredited clinical facilities meeting pre-specified criteria (i.e.,
usually large hospitals) are allowed to administer biologics (37).
Such administration mostly occurs in the outpatient rather than
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the inpatient ward. Hence, the results of this study may not be
generalizable to all patients with psoriasis, PsO, PsA, or GPP or EP
in Japan. The study identified patients based on ICD-10 diagnostic
codes present in the claims data. However, in routine clinical prac-
tice, some codes might have been inaccurately recorded resulting
in misdiagnosis of a few cases. Therefore, the possibility of includ-
ing misclassified patients cannot be ruled out. Some patients were
followed up for a maximum of 1year only, which might have
affected the obtained results. Additionally, the persistence rate
may have been affected since many patients refrained from visit-
ing hospitals in April and May, 2020 when a state of emergency
was declared due to the COVID-19 pandemic (38). If patients
developed PsA, GPP, or EP after diagnosis of PsO, they might have
been included in multiple disease cohorts. Also, if patients switched
treatments, they might have been included in >1 treatment cohort
among ixekizumab, secukinumab, and brodalumab. GPP and EP
have different pathological and clinical characteristics, so the use

(8)
Bio-naive: IXE (n = 121), SEC (n = 199), BRO (n = 36)
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At risk
IXE 121 108 97 91 84 76 69 59 51 38 34 27 22
SEC 199 164 148 141 131 112 90 78 62 49 43 40 33
BRO 36 24 23 21 20 19 19 17 13 11 10 7 6
Persistence rate (%)
IXE 100.0 89.3 80.2 752 69.4 67.7 659 620 608 569 554 519 519
SEC 100.0 819 744 709 658 612 57.6 556 541 532 520 520 50.7
BRO 100.0 66.7 639 583 55.6 55.6 55.6 52.6 458 458 458 458 4538

Figure 6. Treatment persistence of IXE, SEC, or BRO in patients with PsA — stratified by experience with biologics.
Figure A shows the Kaplan-Meier curves for persistence of IXE, SEC, and BRO in patients with PsA. Figures B and C show the Kaplan-Meier curves for persistence of IXE, SEC, and BRO in

bio-naive and bio-experienced patients with PsA.

Development of GPP, EP, or PsA in the PsO cohort’s patients was considered as an additional censoring event.

BRO: brodalumab; IXE: ixekizumab; PsA: psoriatic arthritis; SEC: secukinumab.
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of biologics may vary. However, due to the rarity of these psoriasis
subtypes we grouped them together for analysis. Finally, due to
the nature of the database study, only limited variables could be
referenced from the MDV database. Therefore, unmeasured con-
founding may have occurred, which could have affected the
results, although the patient characteristics between ixekizumab,
secukinumab, and brodalumab users were similar.

Conclusion

In this study the persistence rates of IL-17is were >50% up to
36 months from treatment initiation among patients with psoriasis,
PsO, PsA, or GPP or EP in Japan. Our results may provide essential
real-world evidence to help physicians understand treatment out-
comes and long-term persistence rate data better, which is gener-
ally unavailable from clinical trials.
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