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ABSTRACT

Introduction: Patients with moderate-to-severe
psoriasis (PsO) treated with interleukin (IL)-in-
hibitors may require treatment modification to
achieve disease control. This study evaluated
discontinuation and switching of IL-inhibitors
for PsO patients in Japan.
Methods: Japan Medical Data Center claims (1/
2005–5/2022) were used to identify patients
with PsO diagnosis preceding a first IL-inhibitor
claim (index date) with C 6 months of

eligibility prior. Treatment switch (claim for
another biologic) and discontinuation (gap in
care C 150% of the days’ supply of the preced-
ing prescription) were assessed up to 24 months
following initiation. Censored Kaplan–Meier
time-to-event analyses calculated rates, and Cox
proportional hazards models estimated hazard
ratios (HRs) adjusting for baseline
characteristics.
Results: The study included 1481 unique
patients treated with brodalumab (BRO;
n = 159), guselkumab (GUS; n = 360), ixek-
izumab (IXE; n = 279), risankizumab (RIS;
n = 327), secukinumab (SEC; n = 366), tildrak-
izumab (n = 40; excluded due to limited data),
and ustekinumab (UST; n = 262). At
12/24 months, 25.9%/38.6% of patients overall
had discontinued their index IL-inhibitor and
13.5%/21.2% had switched to another biologic.
Discontinuation at 12/24 months was lowest for
RIS (11.2%/17.4%), followed by UST (17.9%/
32.2%), IXE (27.0%/37.0%), GUS (29.8%/
43.0%), SEC (35.6%/53.8%), and BRO (37.2%/
47.2%). Switching showed a similar trend: RIS
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(5.7%/10.7%), UST (11.2%/19.9%), SEC (14.7%/
25.7%), IXE (14.8%/21.5%), GUS (16.9%/
23.2%), and BRO (19.7%/26.8%). HRs of dis-
continuation relative to RIS were 2.07 for UST,
2.59 for IXE, 2.70 for GUS, 3.65 for BRO, and
3.69 for SEC (all P B 0.001). HRs of switching
relative to RIS were 2.05 for IXE, 2.45 for GUS,
2.67 for SEC, 2.73 for UST, and 2.77 for BRO (all
P B 0.01).
Conclusion: Treatment modification of IL-in-
hibitors for PsO was commonly observed and
could indicate insufficient disease control and/
or incremental economic burden. Discontinua-
tion and switching rates were lowest for RIS
regardless of time point and adjustment for
patient characteristics.

Keywords: Biologics; Discontinuation; Inter-
leukin inhibitors; Japan; Persistence; Psoriasis;
Switching; Treatment patterns

Key Summary Points

Why carry out this study?

Although several effective treatment
options are available for patients with
psoriasis (PsO), persistence to therapy is
generally poor.

Evidence suggest that interleukin (IL)-
inhibitors may have improved persistence
compared with biologics of other
mechanisms of action; however,
comparative studies on treatment patterns
for IL-inhibitors beyond 12 months are
lacking.

Our study evaluated discontinuation and
switching rates of IL-inhibitors through
2 years in patients with PsO in real-world
settings in Japan, expanding upon prior
studies by leveraging larger sample sizes
and inclusion of more recently approved
therapies.

What was learned from this study?

Treatment modification of IL-inhibitors
for treatment of PsO was commonly
observed, with 26% and 39% of patients
discontinuing their first IL-inhibitor and
14% and 21% switching to another
biologic, by 12 and 24 months,
respectively.

Rates of discontinuation and switching
varied across therapies but were lowest in
patients who received risankizumab
regardless of time point and after
adjustment for patient characteristics and
prior treatment history.

Frequent treatment modification could be
indicative of insufficient disease
management, and additional research is
warranted to evaluate drivers of
discontinuation and switching and
consequences of the need for changing
therapies in PsO to inform treatment
decision-making.

INTRODUCTION

Psoriasis (PsO), a chronic autoimmune disease
typified by inflammatory plaques of the skin,
has a significantly negative impact on patients’
quality of life [1]. PsO affects over half a million
individuals in Japan, at a prevalence rate of
0.34% that is expected to increase in future
years [2]. Among the population of diagnosed
PsO patients in Japan, approximately 14% are
estimated to have moderate-to-severe PsO,
defined by the percentage of body surface area
(BSA) covered by PsO patches [3]. PsO is asso-
ciated with increased healthcare resource use
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burden in Japan, including all-cause costs of
care and elevated risk of inpatient admission
[4].

Many types of treatment are approved for
PsO treatment in Japan; however, there are no
comprehensive formal guidelines on their use
[5]. Treatment commonly begins with topical
agents followed by phototherapy, with moder-
ate-to-severe patients often progressing to oral
systemic treatments, including a phosphodi-
esterase-4 (PDE-4) inhibitor (apremilast),
immunosuppressants (cyclosporin, methotrex-
ate), or vitamin A (acitretin, etretinate) [6].
Biologics, such as tumor necrosis factor (TNF)
inhibitors (adalimumab and infliximab); the
interleukin (IL)-12/23 inhibitor ustekinumab
(UST) IL-23 inhibitors (guselkumab (GUS),
risankizumab (RIS), and tildrakizumab (TIL));
and IL-17 inhibitors [secukinumab (SEC), ixek-
izumab (IXE), and brodalumab (BRO)], are also
used to reduce disease severity and improve
patients’ quality of life [7]. In clinical trials, IL-
inhibitors have demonstrated superior efficacy
relative to other mechanisms of action (MOAs)
in reducing BSA; however, it is unknown how
well real-world adherence, and thus efficacy,
align [8–11].

Despite the availability of effective treatment
options, persistence with prescribed therapy is
generally poor in PsO. Evidence from Japan
suggests that nearly two-thirds of PsO patients
discontinue their prescribed treatment within
12 months of initiation, and—though not
common—switching to another treatment is
associated with increased healthcare costs
[6, 12]. Furthermore, persistence on treatment
has been found to vary considerably by treat-
ment type, with biologics having substantially
longer time on therapy than oral systemic
treatments in the first 12 months following
initiation [6]. Among biologics, there is evi-
dence that IL-inhibitors, with generally longer
dosing intervals, demonstrate improved persis-
tence and lower discontinuation relative to
other MOAs [6]. While most persistence studies
focus on 12-month outcomes, there is evidence
that discontinuation—and switching in partic-
ular—increases over time [12, 13]. However,
comparative studies on treatment patterns for
IL-inhibitors beyond the initial 12 months are

lacking but needed to inform treatment deci-
sions with newly available therapy options. This
study describes real-world treatment patterns
with IL-inhibitors, including discontinuation
and switching, for Japanese patients with PsO.

METHODS

Study Design and Data Source

This was a non-interventional study using
administrative claims from the Japan Medical
Data Center Payer-Based Database (JMDC) from
1 January 2005 through 31 May 2022 on bene-
ficiaries with a PsO diagnosis and subsequent
dispensing for IL-inhibitor treatment. JMDC is a
claims database of approximately 10 million
enrollees in contracted health insurance asso-
ciations (about 8% of the total Japanese popu-
lation), representing mainly persons of working
age (less than 75 years old) employed by mid-
dle-to-large-size companies and their depen-
dents. The data include patient-level
demographic and plan enrollment information
(e.g., start and stop dates of health plan enroll-
ment), date-stamped (month and year) inpa-
tient and outpatient medical claims (e.g.,
diagnosis codes, procedure codes, provider spe-
cialty), and pharmacy claims (e.g., prescription
fill/refill dates, drug name/code, dosage, cost).

Cohort Construction

A cohort of IL-inhibitor patients with PsO was
identified on the basis of a claim with Interna-
tional Classification of Diseases 10th Revision
(ICD-10): L40.X and at least one claim in the
same month or after the earliest PsO diagnosis
for an IL-inhibitor (including BRO, GUS, IXE,
RIS, SEC, TIL, and UST). An index date was
assigned as the earliest IL-inhibitor claim for
each product following PsO diagnosis. Patients
were required to have at least 6 months of
continuous enrollment immediately preceding
the index date (baseline period). The follow-up
period lasted from the index date until the
earlier of the end of data availability or
24 months. Patients satisfying the inclusion
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criteria were included in all IL-inhibitor-specific
cohorts for which they had a qualifying index
claim. In subgroup analyses, patients were
required to have PsO diagnosis with ICD-10
L40.0 (psoriasis vulgaris) and/or L40.9 (psoriasis
unspecified) specifically.

Study Measures

Baseline characteristics included demographics
assessed as of the first claim for an IL-inhibitor,
comorbidities and healthcare resource use dur-
ing the baseline period, and treatment history
using all available data. Demographics included
sex, age, and year of index date. Note only birth
year and month were available in the data, so all
patients were assigned the day of birth as the
15th of the month for the purpose of calculat-
ing age. Comorbidities consisted of those
included in the Charlson Comorbidity Index
[14]. Healthcare resource use was quantified by
total charges and stratified by setting of care
(outpatient, inpatient, and pharmacy), with US
dollar values estimated on the basis of an
assumed exchange rate of 1 yen = 0.01 dollars.
Inpatient charges included charges associated
with both DPC (per diem) and inpatient (fee-
for-service) claims. Treatment history was eval-
uated as any prior use of IL-inhibitors or TNF-
inhibitors, with IL-inhibitor experienced versus
naı̈ve defined as an IL-inhibitor claim between
the first PsO diagnosis and the index date.

Outcomes included treatment switching and
discontinuation assessed up to 24 months fol-
lowing the index date. A switch in treatment
was defined as a claim for a new (non-index) IL-
inhibitor or TNF-inhibitor PsO treatment after
the index date. Treatment discontinuation was
defined as a gap in care of at least 150% of the
days of supply of the preceding prescription
(permissible gap; Supplemental Fig. S1: Discon-
tinuation definition). Sensitivities were con-
ducted using 60-, 180-, and 365-day permissible
gap lengths.

Statistical Analyses

Baseline characteristics were descriptively sum-
marized as counts and frequencies for

categorical measures, and means and standard
deviations for continuous measures, overall and
by product-specific cohort. No hypothesis test-
ing was conducted. Kaplan–Meier time-to-event
analyses censored for loss of follow-up esti-
mated survival to switching and discontinua-
tion up to 24 months following the index date,
with descriptive statistics for outcome measures
assessed at 12 and 24 months. Among patients
who switched, descriptive frequencies summa-
rized the share of patients switching to each
MOA. Hazard ratios (HRs) and 95% confidence
intervals (CIs) of discontinuation and switching
were estimated using Cox proportional hazards
models adjusting for patient demographics,
biologic treatment history, and baseline
comorbidities and healthcare charges. Data
analysis was performed using SAS software v9.4
(SAS Institute, Cary, NC).

Fig. 1 Sample attrition flowchart. Count of patients
meeting the study inclusion criteria. ICD-10-CM Interna-
tional Classification of Diseases, 10th Revision, Clinical
Modification, IL interleukin, PsO moderate to severe
psoriasis
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Compliance with Ethics Guidelines

This article does not contain any studies with
human participants or animals performed by
any of the authors. Database permission was
obtained via a license from the provider; how-
ever, the database is otherwise not publicly
available. Because deidentification was con-
ducted before providing claims to researchers,
and no identifiable protected health informa-
tion was included in the data used, Institutional
Review Board approval was not required. All
analyses were conducted in compliance with
RECORD-PE guidance and in accordance with
the ethical standards in the 1964 Declaration of
Helsinki and its subsequent amendments [15].

RESULTS

Study Participants

The study included 1481 unique patients trea-
ted with IL-inhibitors: BRO (n = 159), GUS
(n = 360), IXE (n = 279), RIS (n = 327), SEC
(n = 366), TIL (n = 40), and UST (n = 262;
Fig. 1). Note, patient counts by product are not
mutually exclusive, as patients are counted in
each product cohort for which they qualify. TIL
was excluded from treatment-level comparisons
due to the small sample and limited follow-up
data (Table 1). The sample was predominantly
male (70.0%) and aged between 40 and 64 years
as of the index date (70.8%). Over 90% of the
sample initiated IL-inhibitor treatment in 2017
or later and over 90% were also IL-inhibitor
naı̈ve at the time of initiation (over 80% were
TNF-inhibitor naı̈ve). Common comorbidities
included hypertension (28.3%), hyperlipidemia
(27.3%), and liver disease (18.2%). Among
treatment-specific cohorts, GUS had the highest
mean age (50.1 years) and proportion female
(39.2%). Baseline comorbidities and medical
costs were similar across cohorts.

Treatment Patterns

At 12 months following treatment initiation,
25.9% of patients overall had discontinued their
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Fig. 2 a PsO treatment discontinuation rate over time.
Kaplan–Meier survival analysis of time to treatment
discontinuation following IL-inhibitor initiation. b PsO

treatment switch rate over time. Kaplan–Meier survival
analysis of time to treatment switch following IL-inhibitor
initiation. IL interleukin, PsO moderate-to-severe psoriasis
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index IL-inhibitor; by 24 months following
treatment initiation, 38.6% of patients overall
had discontinued their index IL-inhibitor
(Fig. 2a). At 12 months following treatment
initiation, 13.5% of patients overall (and nearly
half of discontinuers) had switched to another
biologic; by 24 months following treatment
initiation, 21.2% of patients overall (and again
nearly half of discontinuers) had switched to
another biologic (Fig. 2b).

Discontinuation rates at 12 months were
lowest for RIS (11.2%), followed by UST
(17.9%), IXE (27.0%), GUS (29.8%), SEC
(35.6%), and BRO (37.2%); discontinuation
rates at 24 months were also lowest for RIS
(17.4%), followed by UST (32.2%), IXE (37.0%),
GUS (43.0%), BRO (47.2%), and SEC (53.8%;
Fig. 3a). Switching rates at 12 months were
lowest for RIS (5.7%), followed by UST (11.2%),
SEC (14.7%), IXE (14.8%), GUS (16.9%), and
BRO (19.7%); switching rates at 24 months were
also lowest for RIS (10.7%), followed by UST
(19.9%), SEC (25.7%), IXE (21.5%), GUS
(23.2%), and BRO (26.8%; Fig. 3b). Among
patients who switched following initiation of
an index IL-17 treatment, 28.0%, 28.0%, 9.7%,
and 34.4% switched to an IL-17, IL-23, IL-12/23,
and TNF inhibitor, respectively, and among
patients who switched following initiation of
an index IL-23 treatment, 46.3%, 18.5%, 7.4%,
and 27.8% switched to an IL-17, IL-23, IL-12/23,
and TNF inhibitor, respectively (Supplemental
Table S1: Descriptive frequency of treatment
switches by treatment).

Relative trends in discontinuation rates
across products were consistent in all sensitivi-
ties on permissible gap length (Supplemental
Table S2: Sensitivities on permissible gap used
to define discontinuation). Defining discontin-
uation on the basis of 60-, 180-, and 365-day
gaps in treatments, RIS continued to have the
lowest rates followed by UST, IXE, and GUS,
with BRO continuing to have the highest rate
using 60-day gaps and SEC having the highest
rate using 180- and 365-day gaps.

In adjusted analyses, HRs [CIs] of discontin-
uation relative to RIS were 2.07 [1.42–3.01] for
UST, 2.59 [1.80–3.75] for IXE, 2.70 [1.90–3.86]
for GUS, 3.65 [2.47–5.38] for BRO, and 3.69
[2.61–5.23] for SEC (all P B 0.001). HRs [CIs] of

switching relative to RIS were 2.05 [1.26–3.33]
for IXE, 2.45 [1.54–3.91] for GUS, 2.67
[1.68–4.24] for SEC, 2.73 [1.70–4.40] for UST,
and 2.77 [1.67–4.61] for BRO (all P B 0.01;
Table 2). For the overall sample, female, asthma,
cancers, and baseline pharmacy spending sta-
tistically significantly increased the odds of
discontinuation (Supplemental Table S3:
Covariate estimates from adjusted models).

Results were nearly identical in subgroup
analyses based on more restrictive diagnosis
criteria, as over 90% of the original sample
qualified (Supplemental Table S4: Population
sensitivity requiring PsO diagnosis codes L40.0
or L40.9).

DISCUSSION

This study provides recent evidence on IL-in-
hibitor treatment outcomes for patients with
PsO in Japan. In the first 24 months of treat-
ment, discontinuation and switching were
commonly identified. Rates of each event varied
substantially across products but were lowest for
RIS regardless of the time point examined and
with or without adjustment for patient charac-
teristics and treatment history.

The discontinuation and switching results
are generally consistent with prior studies of
biologics for PsO in Japan, while the current
study employed a different definition of dis-
continuation, considering different dosing
intervals for each biologic. Two earlier studies
utilizing the JMDC database found that persis-
tence was highest for IL-inhibitors and for UST
in particular (data were not available on RIS in
those studies) [6, 12]. One reported a 12-month
UST persistence rate of approximately 70% on
the basis of a 60-day permissible gap, which is
nearly identical to the sensitivity estimate of the
current study using the same definition [6]. The
other estimated a 12-month persistence of
greater than 80% for UST, which dropped to
74% at 24 months using a 150-day permissible
gap, slightly above the 68% found in the cur-
rent study on the basis of 150% of the days of
supply (roughly equivalent to a 126-day per-
missible gap) [12]. Similarly, reviews of clinical
records from two Japanese hospitals reported

108 Dermatol Ther (Heidelb) (2024) 14:99–114



Fig. 3 a PsO treatment discontinuation rates over time by
drug. Kaplan–Meier survival analysis of time to treatment
discontinuation following IL-inhibitor initiation. b PsO
treatment switch rate over time by drug. Kaplan–Meier
survival analysis of time to treatment switch following IL-

inhibitor initiation. BRO brodalumab, GUS guselkumab,
IXE ixekizumab, RIS risankizumab, SEC secukinumab,
UST ustekinumab, IL interleukin, PsO moderate-to-severe
psoriasis
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highest treatment persistence with UST relative
to other biologics available at the time [16, 17].
Though RIS was not included in these prior
studies, the finding of the current analysis that
the 12-month switch rate for RIS was 50–70%
lower than all other IL-inhibitors is notable,
because switching was associated with increased
total healthcare costs [6]. At an MOA level, the
high rate of TNF-inhibitor switching is consis-
tent with a recent Japanese registry study that
noted longer observation periods and more
common use of TNF inhibitors in patients with
psoriatic arthritis may be influencing this trend
[18]. Results presented here build on prior
Japanese studies by leveraging larger sample
sizes and including more recently approved
therapies.

The product-specific persistence rates are also
consistent with research outside of Japan
showing that IL-inhibitors had longer persis-
tency and lower switching than other MOAs
and that IL-23s (and RIS and UST specifically
with longer dosing intervals) demonstrated the
highest persistency overall [13, 19–22]. Addi-
tionally, a recent analysis found lower switch
rates with IL-inhibitors to be correlated with
reduced all-cause costs [13]. The findings of the
current study confirm similar treatment pat-
terns are seen in Japan and provide novel evi-
dence on variation across IL-inhibitor products.

As changes in treatment are associated with
increased healthcare resource use, improved
persistence found for IL-inhibitors with longer
dosing intervals thus has the potential to result

in lower spending [6, 12, 13]. Reasons for
treatment discontinuation were not observable
in the data used for this study; however, the
superior persistence seen for RIS is consistent
with prior evidence that longer dosing intervals
and improved safety and efficacy are associated
with reduced discontinuation [11, 23, 24].
Potentially of note, a registry study in Japan
found loss of efficacy to be the primary cause of
discontinuation of PsO treatment, whereas RIS
has shown increasing efficacy in long-term
evaluation [18, 25]. A systematic review with
meta-analysis of over 50 studies on adherence
to biologics in PsO found loss of efficacy and
ineffectiveness to be the most common causes
of treatment discontinuation [26]. Similarly,
structured interviews of PsO patients discon-
tinuing therapy reported insufficient response
and loss of response over time as the most
common reasons for the biologic therapies
included [27]. Retrospective chart reviews,
including one in Japan, also found ineffective
disease control to be the primary reason for
switching of biologics in PsO [28, 29]. Beyond
efficacy, adverse events, product attributes (e.g.,
access and delivery), dosing schedule and loca-
tion, and medication cost have been associated
with treatment persistence and satisfaction
[30–34]. Although changes in treatment,
including discontinuation, could indicate
insufficient disease control, additional research
should examine other measures of treatment
effectiveness for IL-inhibitors, drivers of
switching and discontinuation, and the

Table 2 Adjusted risk of switching/discontinuation by IL-inhibitor

Drug (reference: risankizumab) Discontinuation Switching

Hazard ratio 95% CI P value Hazard ratio 95% CI P value

Brodalumab 3.65 2.47 5.38 \ 0.0001 2.77 1.67 4.61 \ 0.0001

Guselkumab 2.70 1.90 3.86 \ 0.0001 2.45 1.54 3.91 0.0002

Ixekizumab 2.59 1.80 3.75 \ 0.0001 2.05 1.26 3.33 0.004

Secukinumab 3.69 2.61 5.23 \ 0.0001 2.67 1.68 4.24 \ 0.0001

Ustekinumab 2.07 1.42 3.01 0.0001 2.73 1.70 4.40 \ 0.0001

Values based on Cox multivariable regression model adjusting for demographics, comorbidities, and healthcare resource use
CI confidence interval, IL interleukin
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potential of better persistence to improve clin-
ical and cost outcomes.

This study includes the use of data drawn
from a recent, large-scale sample from Japan,
with detailed information on demographics,
plan enrollment, and pharmacy and medical
utilizations. In addition, adjusted models were
used to estimate outcomes by IL-inhibitor con-
trolling for observable patient characteristics up
to 24 months following treatment initiation.
Several limitations of this study should be
noted. First, the claims database does not have a
specific record of drug discontinuation or
switching, or report reasons for treatment
changes. Therefore, assessment of dosing pat-
terns is dependent on claims data, which may
not accurately reflect actual consumption of the
drug, and intended duration of use (i.e., dosing
interval or days of supply) was not reported in
the database. However, on the basis of sensi-
tivity analyses, consistent treatment patterns
were observed regardless of the definition of
discontinuation. The pattern did not change
even when analyzed with a 365-day permissible
gap length. Second, clinical factors such as PsO
disease severity and social factors including
income were not observable in the dataset;
therefore, those characteristics that may impact
the outcomes examined were not considered. In
addition, physicians may adhere to different
treatment guidelines, which are not reported in
the data but may affect the observed switching
and discontinuation patterns. Third, the data
primarily included employed individuals and
their dependents for about 8% of the total
Japanese population and thus results might not
be readily generalizable to the entire population
of Japan.

Although the current study was conducted
using a recent dataset, newer treatment options
such as TIL and bimekizumab were not included
due to unavailability of sufficient data at the
time of this study to evaluate them. Addition-
ally, this study was limited to IL-inhibitors due
to their recency and superior efficacy relative to
other MOAs in reducing BSA in clinical trials,
and comparison with other treatment options,
such as TNF inhibitors, was not conducted.
Future research is expected to address this issue
and provide the latest evidence to the clinical

practices to support treatment decisions for
patients and clinicians.

CONCLUSIONS

In the first 24 months of treatment with IL-in-
hibitors for PsO, discontinuation and switching
were commonly observed. Rates of switching
and discontinuation varied substantially across
treatments but were lowest for RIS regardless of
the time point examined and with adjustment
for patient characteristics. Across IL-inhibitors,
rates of switching and discontinuation
increased approximately 50% when extending
the follow-up period from 12 to 24 months; as
evidence continues to accumulate longer-term
trends should be examined to provide further
insight on switching and discontinuation pat-
terns over several years. As prior studies have
found discontinuation or changes in treatment
to commonly be caused by insufficient disease
control, additional research should examine
other measures of treatment effectiveness for IL-
inhibitors and drivers of switching and discon-
tinuation, as well as consequences of needing a
change in therapy for PsO, to inform treatment
decisions.
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