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ORIGINAL ARTICLE

Treatment practices and costs among patients with psoriatic arthritis: A
Japanese hospital claims database analysis

Kentaro Inuia, Masayo Satob, Elizabeth Esterbergc, Rohan C. Parikhc, Shuichi Kimurab and Hitoe Torisu-Itakurab

aDepartment of Orthopaedic Surgery, Osaka City University Medical School, Osaka, Japan; bEli Lilly Japan K.K, Kobe, Japan; cRTI Health
Solutions, NC, USA

ABSTRACT
Objective: Assess patient characteristics, real-world treatment patterns, and health care resource util-
ization (HCRU) among patients with psoriatic arthritis (PsA) in Japan.
Methods: Patients diagnosed with PsA from April 2009 through July 2017 were identified from the
Medical Data Vision database. Patient characteristics, treatment patterns, and HCRU were evaluated for
these patients.
Results: A total of 639 patients met inclusion criteria and were included in the analysis for patients
with a PsA diagnosis. Over 12 months following diagnosis, patients received oral NSAIDs (61.7%), con-
ventional synthetic disease-modifying antirheumatic drugs (DMARDs) (55.1%), corticosteroids (35.1%),
topical NSAIDs (34.0%), adalimumab (14.7%), infliximab (9.7%), secukinumab (5.0%), ustekinumab
(4.5%), ixekizumab (1.6%), and golimumab (1.6%). A total of 227 (35.5%) patients initiated biologic
DMARDs (bDMARDs) over the median 25.2 months of study follow-up. Compared with the overall
group of patients diagnosed with PsA, patients who initiated bDMARDs had higher median total per-
patient health care costs ($27,772 vs. $11,316), lower median per-patient hospitalization costs ($31,164
vs. $39,359), and fewer median hospital days per admission (8.0 vs. 12.0 days).
Conclusion: This study presents knowledge of the current state of patient characteristics, treatment
patterns, HCRU, and costs among patients with PsA in Japan. Considering the relatively recent guide-
line recommendations, the preliminary treatment patterns suggest physicians may be following treat-
ment guidelines.
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1. Introduction

Spondyloarthritis (SpA) comprises several inflammatory
autoimmune conditions that can severely impact affected
patients. SpA is uncommon in Japan, with an estimated
prevalence of 9.5 per 100,000 person-years [1]. SpA is cate-
gorized by predominantly axial SpA or predominantly per-
ipheral SpA. Peripheral SpA includes psoriatic arthritis
(PsA), which is associated with stiff, swollen, and painful
joints in virtually any location and can progress to structural
joint damage [2]. The published prevalence rates of PsA in
patients with psoriasis in Japan range from approximately
2% to 15% [3–5]. A recent study examining more than
3,000 patients with psoriasis treated at three tertiary care
centers in Japan reported a PsA prevalence of 14.3% [4],
whereas another study of patients treated in 73 facilities in
Japan found PsA affected 10.5% of newly treated psoriasis
patients [5]. A 2015 epidemiology study used a national
Japanese database of 429,679 patients with psoriasis to
determine a PsA prevalence of 1.9% among patients with
psoriasis in Japan [3]. However, the actual prevalence of

PsA in Japan may be underrepresented due to variations in
diagnosis among different types of specialists [6]. These PsA
prevalence rates are consistent with the 5.8% rate found for
patients with psoriasis in China [7]. However, the preva-
lence of PsA is nearly double (30%) for patients with psoria-
sis in North America and Europe [8].

There is no curative treatment for PsA, so treatment
options consist of symptom control, prevention of joint
damage, and disease remission. Nonsteroidal anti-inflamma-
tory drugs (NSAIDs) are typically prescribed as first-line
treatment for control of pain and stiffness [9]. If NSAIDs
are ineffective, biologic disease-modifying antirheumatic
drugs (bDMARDs) have been shown to activate a rapid and
sustained response in many patients [9,10]. Biologics,
including infliximab (approved in 2010), adalimumab
(2010), ustekinumab (2011), secukinumab (2014), ixekizu-
mab (2016), brodalumab (2016), guselkumab (2018), certoli-
zumab (2019), and risankizumab (2019), are approved for
treatment of PsA in Japan for patients who have not
responded to conventional systemic therapies [11]. The
Biologics Review Committee of the Japanese Dermatological
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Association (JDA) has released evidence-based guidance for
the treatment of PsA with biologics, which recommends
early administration of bDMARDs to counter the progres-
sive effects of joint destruction [11]. The 2015 European
League Against Rheumatism (EULAR) guidance recom-
mends administration of a tumor necrosis factor (TNF)
inhibitor bDMARD after inadequate response to conven-
tional synthetic disease-modifying antirheumatic drugs
(csDMARDS) [12]. Additionally, a recent database study
explored the persistence rates and costs of bDMARD treat-
ment for psoriasis in Japan [13], but there is a lack of com-
prehensive data on real-world treatment patterns and costs
specifically for PsA and beyond bDMARD usage.

We conducted a retrospective study using a hospital
claims database to address the lack of evidence in the litera-
ture on the understanding of patient characteristics, treat-
ment patterns, costs, and health care resource utilization
(HCRU) among patients with PsA in Japan. The evaluation
of treatment patterns included assessment of medication dis-
continuation, persistence, estimated adherence, augmenta-
tion, PsA-related concomitant medication use, and
switching among patients who initiated bDMARDs.

2. Materials and methods

2.1. Study design

This retrospective cohort study analyzed patient records
from the Medical Data Vision (MDV) database using the
methodology described in Tomita et al. [14]. The MDV
database is a large database derived from hospital claims
data recorded at more than 350 hospitals across Japan
[15,16]. The database has diagnosis, procedure, pharmacy,
and inpatient and outpatient visits claims data since 2008
for more than 20 million patients. The age distribution of
patients’ data in the database population reflects that of the
general population in Japan, and data from the MDV has
been used in several studies [17–20]. All patients with an
observed diagnosis of PsA according to International
Classification of Diseases, Tenth Revision, Clinical
Modification (ICD-10-CM; codes L40.50, L40.51, L40.52,
L40.53, L40.54, and L40.59) [21] between 1 April 2009 and
31 July 2017 were screened for study inclusion. Included
patients were required to have a second PsA diagnosis at
least 30 days after the first PsA diagnosis in order to
increase the specificity of the sample. The MDV database
designates each diagnosis code as ‘confirmed’ or ‘doubt,’
and only ‘confirmed’ diagnoses were used. The date of the
first PsA diagnosis defined the index date. Patients 18 years
of age or older at the study index date with at least 3
months of continuous data available before their index date
(termed baseline period) and at least 12 months of continu-
ous data available after their index date (to allow for suffi-
cient time to observe the study measures) were included for
the study. Patients with PsA diagnoses during the baseline
period were excluded from the analysis in order to ensure
that only newly diagnosed patients were included. The peri-
ods of continuous data availability before and after the
index date were established by selecting the earliest and

most recent medical encounters between 1 April 2008 and
31 July 2018 (time period for which the database was avail-
able when the study was conducted). An additional diagno-
sis of PsA that was at least 30 days after the index date was
required for patients to be eligible for the study. A subgroup
of patients with PsA who initiated a bDMARD at any time
during the available follow-up post index date was identified
by the presence of at least one agent-specific health claim
code(s) associated with anatomical therapeutic chemical
(ATC) codes for bDMARDs (L04B, L04C, M01C) combined
with product generic and brand names (Supplementary
Table S1). The first bDMARD identified after the index date
was used to define the index bDMARD.

2.2. Assessments

2.2.1. Demographic, clinical, and other characteristics
at diagnosis
Age and gender were measured at the index date. The
Charlson Comorbidity Index (CCI) score was calculated to
obtain a measure of patients’ overall comorbidity burden
during the baseline period [22] (Supplementary Table S2).
Comorbidities or complications related to PsA that were not
captured in the CCI were also examined during the baseline
period (Supplementary Table S3). Additionally, the distribu-
tions of physician departments and imaging procedures
associated with the index diagnosis were reported
(Supplementary Table S4). Since the database did not pro-
vide the exact day (month and year of the visit was avail-
able) when a visit was made to a particular department, a
hierarchy-based algorithm was used to assign the index
department to each patient. If a patient had multiple visits
to different departments during the index month, including
a visit to dermatology, the patient was assigned first to
dermatology. If no visit to dermatology was observed, the
next preference was given to rheumatology, then to ortho-
pedic, then internal medicine, and then other specialties.
The total follow-up for a given patient was defined as the
time from the index date to the last recorded hospital visit
encounter in the MDV database for that patient.

2.2.2. Treatment patterns
Treatment patterns assessment included the number and
percentage of patients with PsA-related therapies received
during the first 12-month follow-up period along with the
average time from the index date to the first observed treat-
ment. To define treatment line, the first prescription fill of
PsA-related therapies after PsA diagnosis was defined as the
start of a line of treatment. Any additional treatment admin-
istered within 30 days of start of treatment defined a com-
bination therapy. End of a specific line of treatment was
defined as one of the following: (1) line continued until the
end of follow-up period; (2) no drug administered within 90
days of exhaustion of the last administration; or (3) previous
line of treatment was interrupted by a new agent/drug class.
To assess treatment sequences, this process was repeated for
three times during the available follow-up period. Second-
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and third-line treatments following the top five most fre-
quently administered first-line treatments were described.
Treatments were identified based on specific health claims
codes that were associated with respective ATC codes and
product generic and brand names (Supplementary Table
S1). Procedure codes for physical therapy and surgeries are
presented in Supplementary Table S4. For this study, corti-
costeroids were not separately categorized as oral corticoste-
roids or topical administration.

2.2.3. Treatment patterns with biologic disease-modifying
antirheumatic drugs
Treatment discontinuation, persistence, estimated adherence,
augmentation, PsA-related concomitant medication use, and
switching were evaluated for the first bDMARD therapy. A
patient was considered to have discontinued treatment with
a specific bDMARD if there was no evidence of a refill
within 90 days of completion of the dispensed drug supply.
Prescribing guidelines were used to assign days’ supply to
each of the injection-based therapies. The date of exhaustion
of the days’ supply from the last prescription before the ini-
tiation of an observed treatment gap (if applicable) was con-
sidered the date of treatment discontinuation. Treatment
persistence was defined as continuation of bDMARD treat-
ment at the end of 12 months and 24 months of study fol-
low-up. Estimated treatment adherence was defined using
the medication possession ratio (MPR), which was defined
as the proportion of patients’ time on drug with medication
supply on hand (i.e. sum of days’ supply of all fills for the
drug divided by total patient time on drug; time on drug
was defined as the days between the initiation of a
bDMARD and the end of the days’ supply of the last
administration). The MPR was computed for the overall
study follow-up as well as at the end of 12 months and 24
months of study follow-up. Switching was defined as receipt
of a new prescription for a different bDMARD and/or
csDMARD following discontinuation of the index
bDMARD. Therapies under the csDMARD category include
methotrexate, sulfasalazine, leflunomide, hydroxychloro-
quine, and gold salts. If applicable, combination regimens
(e.g. infliximabþmethotrexate, methotrexateþ sulfasalazine)
were regimens that were initiated within 30 days of the first
agent that the patient switched to after discontinuation of
the index bDMARD. Augmentation was defined as the
uptake of additional PsA therapies after 90 days of treat-
ment with an index bDMARD along with continued use of
the index bDMARD [21,23]. All other PsA-related treat-
ments that the patient received during first 90 days after ini-
tiating the index bDMARD were considered as concomitant
medications to the index bDMARD. There was no limit to
the time window for switching.

2.2.4. Health care resource utilization and costs
Health care resource utilization and costs were reported
overall and for the subset of patients who initiated a
bDMARD anytime during the study follow-up. All-cause

resource utilization and costs were stratified by the service
sector (i.e. inpatient visits, hospital outpatient visits, hospital
outpatient pharmacy) in which they occurred based on the
inpatient/outpatient designation and claim categorization
codes associated with each claim. The subset of HCRU and
costs specific to PsA-related hospitalizations and PsA-related
outpatient pharmacy dispenses, identified as claims associ-
ated with a PsA diagnosis or relevant treatment, were
reported separately. The Consumer Price Index for Japan
[24] was used to update cost data to 2018 Japanese yen
before being converted to United States (US) dollars using
the 2018 mid exchange rate of 1US dollar ¼ 110.8 Japanese
yen [25].

2.2.5. Statistical analysis
All analyses were conducted using SAS version 9.4 (SAS
Institute Inc., Cary, North Carolina). Descriptive analyses
displayed mean values, medians, ranges, and standard devia-
tions (SDs) of continuous variables and frequency distribu-
tions for categorical variables. Treatment discontinuation
was assessed using the Kaplan-Meier method. The censored
group included those who had treatment ongoing at the end
of study follow-up, and the event group included those with
a discontinuation. The association between patient demo-
graphics, baseline comorbidities of interest, baseline medica-
tions received, and the subsequent initiation of a bDMARD
in the 12 months after diagnosis of PsA was assessed using
a multivariable logistic regression model. Covariates were
determined based on clinical importance and a literature
review [26].

3. Results

3.1. Patient population

A total of 639 patients met inclusion criteria and were
included in the overall analysis for patients with a PsA diag-
nosis (Figure 1). Of these patients, 227 (35.5%) had initiated
bDMARDs during the entire study follow-up period and
were included in a subanalysis population. Demographics
and patient characteristics can be found in Table 1. Patients
had a mean (SD) age of 59.3 (14.6) years, and a slight
majority were male (55.4%). All patients had a minimum of
12 months’ follow-up, with follow-up duration ranging from
12.1 to 108.7 months and a median of 25.2 months. Most
patients (75.6%) received at least one imaging procedure
during the baseline period. Patients had a mean (SD) CCI
score of 1.3 (1.8). Psoriasis (38.2%), gastroesophageal reflux
disease (GERD) (25.0%), and hypertensive conditions
(24.6%) were the most prevalent comorbidities identified at
baseline among all patients diagnosed with PsA (Table 2).
Approximately half of patients diagnosed with PsA had an
index diagnosis attributable to a physician department of
dermatology (56.3%), followed by orthopedics (17.1%),
internal medicine (13.3%), rheumatology (9.7%), other spe-
cialties (3.3%), and unknown specialty (0.3%). The subset of
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227 patients who initiated bDMARDs had similar age and
sex ratios, with a mean (SD) age of 56.9 (14.0) years and a
sex composition of 56.0% male. The categorization of
physician departments associated with the diagnosis had
the highest percentage of diagnoses attributable to derma-
tology (68.7%), followed by internal medicine (12.3%),
orthopedics (7.9%), rheumatology (7.9%), and other spe-
cialties (3.1%).

3.2. Treatment patterns

The majority of patients (89.2%) received treatment for PsA
during the 12-month follow-up period, with the initiation of
the first treatment occurring at a median of 15.0 days from
the index date (Table 3). Over the course of the 12-month
follow-up period, patients received oral NSAIDs (61.7%),
csDMARDs (55.1%), corticosteroids (35.1%), topical

Patients with at least one diagnosis of PsA between April 1, 2009 and July 31, 2017
N = 2,949

Patients with at least 12 months of follow-up after first PsA diagnosis
N = 2,313

Patients with at least 3 months of baseline period before first PsA diagnosis
N = 727

Patients with a second PsA diagnosis (at least 30 days apart) during the follow-up period
N = 656

Patients with no diagnosis of PsA during the baseline period
N = 645

Patients who were at least 18 years of age at the time of first PsA diagnosis
N = 639

Patients who received a biologic DMARD anytime during the follow-up period
N = 227

Figure 1. Sample selection flow chart. DMARD: disease-modifying antirheumatic drug; PsA: psoriatic arthritis.

Table 1. Patient demographics and clinical characteristics at baseline.

Characteristic
All patients with PsA
diagnosis (n¼ 639)

Patients with PsA diagnosis who initiated
biologic DMARDs (n¼ 227)a

All patients, n (%) 639 (100.0) 227 (35.5)
Age at index date, mean (SD) 59.3 (14.6) 56.9 (14.0)
Male sex, n (%) 354 (55.4) 127 (56.0)
Follow-up time
Median, months 25.2 23.1
At least 18 months, n (%) 457 (71.5) 162 (71.4)
At least 24 months, n (%) 344 (53.8) 111 (48.9)

CCI score, mean (SD) 1.3 (1.8) 1.4 (1.7)
Patients with at least one imaging procedure, n (%)b 483 (75.6) 186 (81.9)
Number of imaging procedures, mean (SD)b 2.9 (2.5) 2.8 (2.4)
Physician department for index PsA diagnosis, n (%)c

Dermatology 360 (56.3) 156 (68.7)
Orthopedic 109 (17.1) 18 (7.9)
Internal medicine (general physician) 85 (13.3) 28 (12.3)
Rheumatology 62 (9.7) 18 (7.9)
Other specialties 21 (3.3) 7 (3.1)
Unknown 2 (0.3) –

PsA: psoriatic arthritis; CCI: Charlson Comorbidity Index; DMARD: disease-modifying antirheumatic drug; SD: standard deviation.
aInitiated biologic DMARDs during the entire follow-up period.
bImaging procedures during baseline period and the month of PsA diagnosis.
cCharacterized based on visits during the month of initial PsA diagnosis.
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NSAIDs (34.0%), bDMARDs (32.2%), physical therapy
(8.8%), and surgery (4.1%) (Table 3). Adalimumab, inflixi-
mab, secukinumab, ustekinumab, golimumab, and ixekizu-
mab were the six most administrated bDMARDs and were
used by 14.7%, 9.7%, 5.0%, 4.5%, 1.6%, and 1.6% of all PsA
patients, respectively, over the 12-month follow-up period.
Methotrexate, sulfasalazine, and cyclosporine comprised the
majority of csDMARD treatments, which were used by
34.0%, 13.8%, and 13.5% of patients, respectively. First treat-
ments administered to patients during the 12-month follow-
up period included oral NSAIDs (44.9%), corticosteroids
(21.1%), methotrexate (18.6%), topical NSAIDs (16.0%),
cyclosporine/ciclosporin (9.1%), sulfasalazine (7.7%), adali-
mumab (6.0%), infliximab (3.6%), secukinumab (2.7%),
ustekinumab (1.6%), and apremilast (0.9%) (Table 4).
Multiple combinations of first treatments administered were
observed (first-line combinations), including NSAIDs only
(23.2%), NSAIDsþ csDMARD (14.1%), csDMARD only
(10.0%), corticosteroidþNSAIDsþ csDMARD (7.0%), and
bDMARD monotherapy (6.4%) for the top five first-line
combinations (Figure 2). Of the 41 patients who received

first-line bDMARD monotherapy, 37 (90.2%) had an index
diagnosis attributable to a physician department of derma-
tology. The logistic regression analysis (Figure 3) demon-
strated that index diagnosis from orthopedics (odds ratio
[OR]: 0.22; 95% confidence interval [CI]: 0.11–0.42),
rheumatology (OR: 0.42; 95% CI: 0.21–0.84), or internal/
general medicine specialties (OR: 0.54; 95% CI: 0.29–0.99)
was associated with a statistically significant lower odds of a
patient receiving bDMARDs within 12 months of being
diagnosed with PsA as compared with a index diagnosis by
a dermatologist.

The majority of patients receiving adalimumab, inflixi-
mab, secukinumab, and ustekinumab bDMARDs remained
on treatment, with persistence rates of 62.8% and 51.0%
observed at 12 and 24 months’ follow-up, respectively
(Table 5). Persistence rates were observed to be similar for
adalimumab, infliximab, secukinumab, and overall
bDMARDs at multiple time points through 24 months,
while the persistence rate for ustekinumab was substantially
greater (Figure 4). The proportion of patients adherent
(MPR � 0.8) to the index bDMARD at 12 months

Table 2. Comorbidity burden at baseline using the charlson comorbidity index and other comorbidities of interest.

All patients with PsA diagnosis
(n¼ 639)

Patients with PsA diagnosis who initiated biologic
DMARDs (n¼ 227)a

n (%) n (%)

Comorbidities per Charlson Comorbidity Index
Rheumatologic disease 165 (25.8) 81 (35.7)
Peptic ulcer disease 121 (18.9) 50 (22.0)
Liver disease – mild 96 (15.0) 46 (20.3)
Chronic pulmonary disease 59 (9.2) 21 (9.3)
Any malignancy 46 (7.2) 14 (6.2)
Congestive heart failure 45 (7.0) 16 (7.1)
Peripheral artery disease 45 (7.0) 16 (7.1)
Cerebrovascular disease 36 (5.6) 16 (7.1)
Diabetes – with chronic complications 33 (5.2) 10 (4.4)
Diabetes – without chronic complications 28 (4.4) 8 (3.5)
Renal disease 23 (3.6) 6 (2.6)
Myocardial infarction 10 (1.6) 1 (0.4)
Dementia 4 (0.6) 1 (0.4)
Metastatic carcinoma 4 (0.6) 1 (0.4)
Liver disease – moderate to severe 3 (0.5) 1 (0.4)

Other comorbidities of interest
Psoriasis 244 (38.2) 108 (47.6)
Gastroesophageal reflux disease 160 (25.0) 68 (30.0)
Hypertensive conditions 157 (24.6) 58 (25.6)
Hyperlipidemia 147 (23.0) 55 (24.2)
Low back pain 133 (20.8) 55 (24.2)
Chronic gastritis 102 (16.0) 35 (15.4)
Osteoporosis 99 (15.5) 37 (16.3)
Constipation 99 (15.5) 28 (12.3)
Osteoarthritis 89 (13.9) 36 (15.9)
Ischemic heart diseases 62 (9.7) 24 (10.6)
Depression 27 (4.2) 10 (4.4)
Chronic renal disease 20 (3.1) 5 (2.2)
Neck pain 17 (2.7) 6 (2.6)
Anxiety 13 (2.0) 4 (1.8)
Uveitis 11 (1.7) 3 (1.3)
Dactylitis 9 (1.4) 1 (0.4)
Enthesitis 9 (1.4) 4 (1.8)
Lung diseases 7 (1.1) 3 (1.3)
Ulcerative colitis 6 (0.9) 2 (0.9)
Atrioventricular block 5 (0.8) 1 (0.4)
Ankylosing spondylitis 5 (0.8) 3 (1.3)
Crohn’s disease 3 (0.5) 1 (0.4)
Fibromyalgia 2 (0.3) 2 (0.9)

PsA: psoriatic arthritis; DMARD: disease-modifying antirheumatic drug.
aInitiated biologic DMARDs during the entire follow-up period.
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(n¼ 172) was 83.1% and at 24 months (n¼ 89) was 87.6%.
Patients were less adherent to secukinumab (70.0%) com-
pared with the other bDMARDs (85.4%–95.0%) at 12
months, although the difference in adherence rates among
these four bDMARDs was similar at 24 months
(84.9%–93.8%) (Table 5). Among the 110 patients (48.5%)
who discontinued bDMARD treatment, 89 (80.9%) switched
to a different treatment or treatment combination. Of the
patients treated with bDMARDs, 163 (71.8%) exhibited use
of PsA-related concomitant medication, which included oral
NSAID use in 97 patients (59.5%), methotrexate use in 81
patients (49.7%), corticosteroid use in 73 patients (44.8%),
topical NSAIDs use in 40 patients (24.5%), and sulfasalazine
use in 26 patients (16.0%) (Supplementary Table S5).

3.3. Health care resource utilization

All-cause HCRU and costs were investigated for all patients
with a PsA diagnosis and a smaller subset of patients with
PsA who initiated bDMARDs (Table 6). The overall PsA
patient group had lower median annual per-patient costs
compared with patients who initiated bDMARDs ($11,316
vs. $27,772). Both groups had similar percentages of patients
who experienced at least one hospital admission and who
had at least one hospital outpatient visit. Most of the
patients (98.1%) in the overall PsA group had at least one
prescription filled at an outpatient pharmacy. The average
admitted patient in the overall PsA group compared with
the bDMARD initiation group spent more days in the

Table 3. Overall treatment categories during the 12-month follow-up perioda.

Characteristic
All patients with PsA

diagnosis
Patients with PsA diagnosis who

initiated biologic DMARDs at any time post index

Any treatment received, n (%) 570 (89.2) 223 (98.2)
Days from index date to initiation of first observed treatment, median 15.0 15.0
NSAIDs, n (%) 444 (69.5) 172 (75.8)
Days from index date to first observed treatment, median 19.0 19.0
NSAIDs – oral 394 (61.7) 156 (68.7)
NSAIDs – topical 217 (34.0) 74 (32.6)
Conventional synthetic DMARDs, n (%) 352 (55.1) 141 (62.1)
Days from index date to first observed treatment, median 21.0 20.0
Methotrexate, n (%)a 217 (34.0) 109 (48.0)
Sulfasalazine, n (%)a 88 (13.8) 33 (14.5)
Cyclosporine/ciclosporin, n (%)a 86 (13.5) 23 (10.1)
Corticosteroids, n (%) 224 (35.1) 94 (41.4)
Days from index date to first observed treatment, median 22.5 22.5
Biologic DMARDs, n (%) 206 (32.2) 206 (90.8)
Days from index date to first observed treatment, median 33.0 33.0
Adalimumab, n (%)b 94 (14.7) 94 (41.4)
Infliximab, n (%)b 62 (9.7) 62 (27.3)
Secukinumab, n (%)b 32 (5.0) 32 (14.1)
Ustekinumab, n (%)b 29 (4.5) 29 (12.8)
Golimumab n (%)b 10 (1.6) 10 (4.4)
Ixekizumab, n (%)b 10 (1.6) 10 (4.4)
Physical therapy, n (%) 56 (8.8) 15 (6.6)
Days from index date to first observed physical therapy, median 51.0 44.0
PsA-related surgery, n (%) 26 (4.1) 9 (4.0)
Days from index date to first observed surgery, mean 132.0 126.0
Opioids, n (%) 13 (2.0) 3 (1.3)
Antidepressants, n (%) 34 (5.3) 12 (5.3)
Anxiolytics, n (%) 154 (24.1) 53 (23.4)
Folic acid, n (%) 162 (25.4) 78 (34.4)

PsA: psoriatic arthritis; DMARD: disease-modifying antirheumatic drug; NSAID: nonsteroidal anti-inflammatory drug; SD: standard deviation.
aOnly showing treatments received by more than 5% of patients.
bOnly showing biologic agents received by at least ten patients.

Table 4. First treatments administered to patients during the 12-month follow-up perioda.

Treatment
All patients with
PsA diagnosis

Patients with PsA diagnosis who initiated biologic
DMARDs at any time post index

Any first treatment received, n (%) 570 (89.2) 223 (98.2)
NSAIDs – oral, n (%) 287 (44.9) 109 (48.0)
Corticosteroids, n (%) 135 (21.1) 55 (24.2)
Methotrexate, n (%) 119 (18.6) 55 (24.2)
NSAIDs – topical, n (%) 102 (16.0) 26 (11.5)
Cyclosporine/ciclosporin, n (%) 58 (9.1) 12 (5.3)
Sulfasalazine, n (%) 49 (7.7) 21 (9.3)
Adalimumab, n (%) 38 (6.0) 38 (16.7)
Infliximab, n (%) 23 (3.6) 23 (10.1)
Secukinumab, n (%) 17 (2.7) 17 (7.5)
Ustekinumab, n (%) 10 (1.6) 10 (4.4)
Apremilast, n (%) 6 (0.9) 0 (0.0)

PsA: psoriatic arthritis; DMARD: disease-modifying antirheumatic drug; NSAID: nonsteroidal anti-inflammatory drug; SD: stand-
ard deviation.
aOnly showing first treatments received by more than five patients.
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hospital per visit (median, 12.0 vs. 8.0 days), and median
hospitalization costs per patient (among patients who had a
hospitalization) were higher by approximately $8,000
($39,359 vs. $31,164). Comparable trends were seen for spe-
cific HCRU and costs related to PsA (Table 6). Patients who
were hospitalized and were in the overall group of patients
diagnosed with PsA spent more days receiving PsA-related
care as admitted hospital patients than did patients who ini-
tiated bDMARDs (median, 11.5 days vs. 6.0 days, respect-
ively) and had higher annual PsA-related hospitalization
costs of $32,885 per patient compared with $26,847.

4. Discussion

This database study describes the diagnosis, treatment pat-
terns, and HCRU for PsA in Japan using real-world data.
The patient characteristics observed in this study reflected

the literature. A recent Japanese database study using the
Japanese national database of health insurance claims
observed a mean age of 55.5 years and a male composition
percentage of 53.0% among 8,360 patients with PsA [3].
These findings were comparable to our own findings of 59.3
years and 55.4% male, respectively. Psoriasis (other than
PsA), GERD, and hypertensive conditions were the three
most prevalent comorbidities among all patients diagnosed
with PsA. The approach for confirming a PsA diagnosis in
clinical practice and the subsequent documentation in the
MDV database could explain the documentation of rheuma-
tologic disease as a differential diagnosis for patients with
PsA. While patients in the bDMARD group had higher
annual all-cause HRCU costs ($27,772) and higher out-
patient pharmacy costs ($3,560) than all patients with PsA
diagnosis ($11,316 and $1,872, respectively), it should be
noted that patients in the bDMARD group had nearly one-
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half the median days of hospital care per PsA-related hospi-
talization event as patients in the overall PsA group (6.0
days versus 11.5 days). The annual mean per-patient cost of
$27,772 (2018 USD) for all-cause HCRU of bDMARD users

is comparable to the annual all-cause per-patient cost of
$29,621 (2018 USD) that Merola et al. [27] found for
patients with PsA in the US, although this study did not
report the composition of bDMARD users.
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(adjusted odds ratio, 95% CI)
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Figure 3. Logistic regression analysis to assess factors associated with receipt of biologic DMARDs in the 12 months after diagnosis of PsA. CCI: Charlson
Comorbidity Index; CI: confidence interval; cs: conventional synthetic; DMARD: disease-modifying antirheumatic drug; NSAID: nonsteroidal anti-inflammatory drug;
PsA: psoriatic arthritis; ref.: reference.
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Figure 4. Persistence rate estimated through Kaplan-Meier analysis. SE: standard error.

Table 6. All-Cause and Other specific health care resource utilization and costs during anytime in the follow-up period.

Characteristic
All patients with PsA
diagnosis (n¼ 639)

Patients with PsA
diagnosis who initiated biologic

DMARDs (n¼ 227)

All-cause health care resource use and costsa

Total per-patient health care use and costs
Number of hospital visits per year, median 12.9 15.8
Annual per-patient costs, median (USD) $11,316 $27,772

Hospitalizations
�1 hospital admission, n (%) 235 (36.8) 98 (43.2)
Admissions per year, median 0.8 0.8
Days of hospital care per stay, median 12.0 8.0
Annual per-patient costs, median (USD) $39,359 $31,164

Hospital outpatient visits
�1 outpatient visits, n (%) 639 (100.0) 227 (100.0)
Outpatient visits per year, median 12.6 15.1
Annual per-patient costs, median (USD) $1,416 $8,820

Hospital outpatient pharmacy
�1 prescriptions filled, n (%) 627 (98.1) 226 (99.6)
Number of prescriptions per year, median 37.9 42.0
Annual per-patient costs, median (USD) $1,872 $3,560

Specific health care resource use and costsa

PsA-related hospitalizations
�1 hospital admission, n (%) 104 (16.3) 55 (24.2)
Hospital admissions per year, median 0.6 0.7
Days of hospital care per stay, median 11.5 6.0
Annual per-patient costs, median (USD) $32,885 $26,847

PsA-related outpatient pharmacy
�1 prescriptions filled, n (%) 565 (88.4) 213 (93.8)
Number of prescriptions per year, median 11.3 12.9
Annual per-patient costs, median (USD) $566 $2,141

PsA: psoriatic arthritis; DMARD: disease-modifying antirheumatic drug; JPY: Japanese yen; USD: United States dollars.
aCosts are presented in 2018 USD. JPY were converted to USD using the 2018 mid exchange rate of 1 USD ¼ 110.76 JPY.
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Some patients received treatments that were off-label for
PsA during the study window, including methotrexate
(34.0%), sulfasalazine (13.8%), and golimumab (1.6%), but
these medications could have been prescribed to treat
comorbidities or PsA-associated conditions and not neces-
sarily PsA. Most patients had an index PsA diagnosis attrib-
utable to a physician department of dermatology (56.3%).
Oral NSAIDs were the most frequently prescribed first-lined
treatment, followed by corticosteroids and methotrexate.
Approximately one-third of patients (32.2%) used
bDMARDs within 12 months following diagnosis. The
majority of patients who received bDMARDs were adminis-
tered adalimumab and/or infliximab (75.7%, 156/206),
which reflects the bDMARD treatment patterns observed by
Kishimoto et al. [28] for patients with psoriasis and con-
comitant PsA. Notably, the persistence rate for bDMARDs
at 12 months (62.8%) was higher than the 12-month persist-
ence rate (44.5%) reported for PsA patients on bDMARDs
in the US [21]. Patients who received bDMARDs had
greater annual per-patient costs, spent fewer days in the
hospital per visit, and had lower hospitalization costs com-
pared with the overall cohort of patients with PsA.

The most frequently prescribed first-line treatments,
NSAID only (23.2%), NSAIDþ csDMARD (14.1%), and
csDMARD (10.0%), are in accordance with the 2016 EULAR
recommendation to initiate treatment with NSAID or
csDMARDs, depending on the extent of joint damage [12].
The administration of methotrexate and sulfasalazine, the
two most frequently prescribed csDMARDs, is especially not-
able since these prescriptions indicate that physicians were
following EULAR recommendations despite methotrexate
and sulfasalazine being off-label in Japan during most of the
study window. Methotrexate was not approved for PsA indi-
cation in Japan until 2018, and sulfasalazine had not received
approval as of early 2020. First-line bDMARD monotherapy
administration, which is not recommended by the EULAR
guidance, was observed in 6.4% of patients. Most of these
administrations (90.2%) were associated with an index PsA
diagnosis from the dermatology specialty, which could indi-
cate dermatologists are prescribing first-line bDMARDs ear-
lier than other physician specialties. This potential
association between physician specialty and first-line
bDMARD administration is supported by our logistic regres-
sion analysis, which found the probability of a patient receiv-
ing bDMARDs within 12 months of being diagnosed with
PsA was significantly decreased with an index diagnosis from
rheumatology, orthopedics, or internal/general medicine spe-
cialties as compared with dermatology specialty (p< .05). We
have included additional details on the differences in treat-
ment patterns between dermatologists and other physician
specialties in Supplementary Tables S6 and S7 of the
Supplementary Material. However, the database used, study
design, and methodology are not suitable for extracting or
analyzing comparison data between physician specialties. The
primary decision maker for a patient’s treatment, as well as
the prescriber of biologics, cannot be confirmed using the
dataset. First-line bDMARD administrations could also
potentially be assigned because of an immunologic

comorbidity, such as concurrent psoriasis, or, possibly,
because of the nature of a database study whereby the data-
base does not accurately capture the first PsA diagnosis (i.e.
patient may be referred to a hospital included in MDV data-
base from other hospitals). The rates of first-line bDMARD
administration are considerably lower than that reported by a
US database study, where 42.8% of patients with PsA initi-
ated treatment with a bDMARD [29]; however, this should
be interpreted with caution, as it is not clear if the first-line
treatment category excluded patients who initiated with
NSAIDs. The 2018 American College of Rheumatology/
National Psoriasis Foundation Guideline for the Treatment
of PsA [30] recommends first-line administration of TNF
inhibitors instead of oral small-molecule treatments, includ-
ing methotrexate, sulfasalazine, and cyclosporine, in treat-
ment-naive patients. The Biologics Review Committee of the
JDA [11] recommend early administration of bDMARDs
that have demonstrated evidence of preventing joint damage
in order to minimize a decline in activities of daily living.
However, it is unclear if early administration encompasses
first-line administration. The delayed usage of bDMARDs
could have implications for patient healing, as the efficacy of
TNF-a inhibitors may decrease when administered in later
treatment lines [31]. These observations suggest a potential
need for monitoring the utilization of bDMARDs in addition
to increasing communication of the guidelines among the
different physician specialties who treat PsA in Japan.

There are some limitations with this study. Results from
our study may not be generalizable to all patients with PsA
in Japan, since only participating facilities provide data to the
MDV database. Although this study required that patients
have a minimum of 3 months without documentation of PsA
before the first observed PsA diagnosis, patients may still
have received a diagnosis of or been treated for PsA at a non-
participating facility. These unavailable data could have
resulted in these patients being misclassified as having newly
received a PsA diagnosis. Similarly, some comorbidities (e.g.
depression) may have been underreported if these conditions
were not treated at a hospital, since hospital databases were
used for this study. The primary analysis was conducted
using a 3-month baseline period and a 12-month follow-up
period. Increasing the durations of the baseline and follow-
up periods would have restricted the available sample sizes
for this study. Patients who were treated at more than one
hospital would appear as multiple unique individuals since
hospitals in the MDV database did not link individual patient
data. Additionally, five predominant bDMARDs were
approved for PsA indication in Japan after the start of the
study selection window in April 2009. Infliximab and adali-
mumab were approved for PsA indication in 2010, ustekinu-
mab in 2011, secukinumab in 2014, and ixekizumab in 2016.
Because the study window ended in 2018, not all currently
approved bDMARDs may be reflected in the study since
guselkumab was approved in 2018 and both certolizumab
and risankizumab in 2019. Another limitation is the difficulty
of analyzing actual adherence using claims data; however, we
were able to estimate adherence using MPR data [21].
Finally, data on laboratory test results, radiographical
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information, and severity of PsA were not available for this
study. Accordingly, assessments of background characteristics
relied only on ICD-10 coding, which could have resulted in
an underestimation of the prevalence of these conditions.
The definition of PsA in the claims data in Japan has not
been validated, so another limitation was the reliance on
ICD-10 coding to define PsA.

5. Conclusion

This database study presents knowledge of the current state
of patient characteristics, treatment patterns, HCRU, and
costs among patients with PsA in Japan. Considering the
relatively recent guideline recommendations, the preliminary
treatment patterns suggest physicians may be following
treatment guidelines.
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