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Abstract

Background

Psoriatic arthritis (PsA) is a progressive erosive joint disorder that causes functional

impairment; therefore, early diagnosis and management are essential. This study evaluated

the association between clinical specialty and the time to management in patients with PsA

in Japan.

Methods

This was a subgroup analysis of a cross-sectional, multicenter, observational study that was

conducted in 17 countries outside the United States, including 17 sites at 8 institutions in

Japan, from June 2016 to October 2017. Data from consecutive patients (age�18 years)

with a suspected or established diagnosis of PsA on a routine visit to a participating rheuma-

tology/orthopedic or dermatology clinic in Japan were analyzed. The primary endpoints

were time from onset of inflammatory musculoskeletal symptoms to PsA diagnosis, PsA

diagnosis to first conventional synthetic disease-modifying antirheumatic drug (csDMARD),

PsA diagnosis to first biologic DMARD (bDMARD), and first csDMARD to first bDMARD.

Results

Of 109 patients with a confirmed diagnosis of PsA, 39.4% (n = 43) and 60.6% (n = 66) were

recruited by rheumatologists/orthopedists and dermatologists, respectively. Most patients

were prescribed tumor necrosis factor inhibitors (58.7%) or methotrexate (56.0%). The

mean duration from symptom onset to PsA diagnosis was significantly longer (p = 0.044) for

patients treated by rheumatologists/orthopedists (70.6 months) than those treated by der-

matologists (30.1 months). In the rheumatology/orthopedic and dermatology settings, the
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mean time from PsA diagnosis to first csDMARD administration was −0.9 and −2.9 months,

and from PsA diagnosis to first bDMARD 21.4 and 14.9 months, respectively. The mean

duration from administration of first csDMARD to first bDMARD was comparable in the rheu-

matology/orthopedic (31.8 months) and dermatology (31.5 months) settings.

Conclusions

Treatment approach was slightly different between rheumatology/orthopedic and dermatol-

ogy setting in clinical practice in Japan, suggesting that an integrated dermo-rheumatologic

approach can optimize the management of patients with PsA.

Introduction

Psoriasis (PsO) is a prevalent skin condition that often affects the joints, leading to psoriatic

arthritis (PsA) [1]. The global prevalence of PsA among patients with PsO is estimated to be

between 6% and 42% [2]. Previously, the prevalence of PsA in patients with PsO was reported as

<1% in the Japanese population [2]. However, recent studies suggest a prevalence of approxi-

mately 15% [2,3], clearly indicating that PsA is common among patients with PsO in Japan and

that underdiagnosis could be one of the reasons for the previously reported low prevalence.

PsA is a progressive erosive joint disorder that causes functional impairment in the majority

of patients; therefore, early diagnosis and management are essential to prevent disability and

improve long-term outcomes [4]. Notably, since PsA symptoms tend to appear several years after

the onset of symptoms of cutaneous PsO, patients will often present to a dermatologist for treat-

ment of PsO. Therefore, dermatologists play a pivotal role in screening for signs of PsA, early

diagnosis, treatment initiation, and timely referral of patients to a rheumatologist [5,6]. Accord-

ing to a study in the United Kingdom, nearly 50% of referrals from a dermatology to a rheuma-

tology clinic involved patients with PsO and suspected PsA [7]. However, studies conducted in

dermatology clinics across Europe and North America reported the prevalence of undiagnosed

PsA in patients with PsO to be as high as 41%, highlighting the challenge of diagnosing PsA in

this setting [8,9]. Thus, the timely diagnosis and optimal management of PsA potentially require

a multidisciplinary approach involving both dermatologists and rheumatologists [10]. Evidence

from previous studies has shown that a successful collaboration between dermatologists and

rheumatologists leads to improved management of patients with PsA, resulting in clinical remis-

sion and a significant improvement in a patient’s quality of life [11–13].

To gain further insights into factors influencing the management of PsA, the LOOP study

[14] investigated the association between clinical specialty and time to management in patients

with a confirmed diagnosis of PsA in several countries, including Japan. Among 1273 patients

with confirmed PsA in the LOOP study, when comparing patients who were seen by a rheuma-

tologist or a dermatologist, the median time from onset of inflammatory musculoskeletal symp-

toms to PsA diagnosis was not significantly different (6.0 vs. 3.9 months, respectively), and the

median time from diagnosis to first conventional synthetic disease-modifying antirheumatic

drug (csDMARD) treatment was significantly shorter (0 vs. 2.0 months; p< 0.001, respectively).

In addition, patients assessed by a dermatologist presented with higher levels disease activity [14].

These results demonstrated the importance of a multidisciplinary approach towards disease man-

agement in patients with PsA, which has also been discussed in previous studies [11–13].

Similar to other countries, in Japan, PsA is diagnosed or treated in either a dermatology or

a rheumatology setting [15]. However, unlike in other countries, orthopedists and rheumatolo-

gists can treat patients with PsA with or without surgical intervention. Certified
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rheumatologists include those certified by the Japan College of Rheumatology and/or those

certified by the Japanese Orthopedic Association. In Japan, in addition to the medical treat-

ment provided by a rheumatologist, an orthopedic rheumatologist provides surgical treatment.

A subgroup analysis of the LOOP study was performed to assess differences between rheuma-

tology/orthopedic and dermatology settings in terms of PsA diagnosis, management approach,

and characteristics of patients with PsA in clinical practice in Japan

Methods

Study design and patient population

In Japan, the LOOP study was conducted at 17 sites (departments) at 8 institutions from June

2016 to October 2017. The number of patients was not prespecified for this subgroup analysis.

Collaboration categories were defined as “newly formed for this study,” “established relation-

ship,” and “no relationship.” Among participating sites, 15 were at university hospitals and

had established relationships, and 2 were at private hospitals; the relationship between these 2

hospitals was newly formed for this study. The study duration was 16 to 18 months.

For the management of patients with PsA, regular collaboration between different special-

ties was advised per established clinical recommendations [16–21]. To ensure accurate and

standardized assessments of joint and skin disease activity scores, patients recruited by a rheu-

matologist/orthopedist were advised to seek consultation with a dermatologist and vice versa.

Data were obtained from data-recording forms collected centrally at GKM: Gesellschaft für

Therapieforschung mbH, München, Germany. To maintain patient confidentiality, demo-

graphic data (except age) that could identify individuals were not collected.

Consecutive adult patients (age�18 years) with a suspected or established diagnosis of PsA

on a routine clinical visit to a participating rheumatology/orthopedic/rheumatology or derma-

tology site and who signed a patient authorization/informed consent form for the use and dis-

closure of their anonymized personal health information were eligible to participate in the

study. All patients were required to read and understand the patient questionnaires in Japa-

nese. English and Japanese versions of the patient questionnaires that were coded with a

unique patient number were provided to each site in paper format. All enrolled patients were

assessed by both a rheumatologist/orthopedist and a dermatologist. The diagnosis of PsA was

confirmed using the ClASsification criteria for Psoriatic ARthritis (CASPAR) [22].

This study was conducted in compliance with Japanese laws and regulations, including the

Personal Information Protection Act and ethical guidelines on medical research targeting

humans. The responsible Ethics Committee and Health Institutions were notified as required

by Japanese laws and regulations. The study was approved by the ethics committees/institu-

tional review board(s) of The University of Tokyo for Epidemiologic and Observational

Research, Tohoku University Graduate School of Medicine, Osaka University Hospital,

Matsuyama Red Cross Hospital, Hokkaido University Hospital, Osaka City University Gradu-

ate School of Medicine, Toho University Omori Medical Center, Fukuoka University. This

study was registered in the UMIN clinical trials registry of Japan (UMIN000023510).

Study endpoints and assessments

The primary endpoints were time from onset of inflammatory musculoskeletal symptoms to

PsA diagnosis, time from PsA diagnosis to first csDMARD, time from PsA diagnosis to first

biologic DMARD (bDMARD), and time from first csDMARD to first bDMARD.

Secondary endpoints included assessment of joint disease activity (disease activity in PsA,

minimal disease activity, 28-joint disease activity score, tender joint count 68, and swollen

joint count [SJC] 66); skin disease activity (body surface area of psoriasis [BSA] %, physician
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global assessment [PhGA] score, and number of tender entheseal points, digits with dactylitis,

and nails with psoriatic changes); and disease burden (Health Assessment Questionnaire-Dis-

ability Index [HAQ-DI], Short Form-12 version 2 [SF-12], Work Productivity and Activity

Impairment in psoriatic arthritis [WPAI-PsA], and Dermatology Life Quality Index [DLQI]).

Data, including demographic information, physical examination data, PsA symptoms and

diagnosis according to CASPAR, medical history, comorbidities, and treatments for PsA, were

documented at all recruiting sites. The following data were also collected at the recruiting sites:

patients’ age, clinical specialty setting (rheumatology/orthopedic or dermatology) of the

recruiting site, if a PsA diagnosis was suggested, and whether a suspected or established diag-

nosis was made for patients with a suggested PsA diagnosis. Rheumatological assessments

included collection of data on confirmation of PsA diagnosis according to CASPAR, musculo-

skeletal assessment, BSA (%), PhGA score, and treatment change for PsA. Dermatological

assessments included collection of data on PsO (BSA [%] and number of psoriatic nails), con-

firmation of PsO and PsA diagnosis, musculoskeletal signs, and PhGA score.

Information on disease burden was collected using the Japanese versions of patient-

reported outcome questionnaires that were administered in paper format. The 12-item Short

Form-12 version 21Health Survey Standard, Japan (in Japanese), including the physical and

mental component summaries, was used to assess patients’ sense of well-being, feelings, and

ability to perform daily activities over the preceding 4 weeks. Using a recall period of 1 week,

the 15-item HAQ-DI was used to assess patients’ physical function and health-related quality

of life, the 6-item WPAI-PsA was used to assess the impact of PsA on patients’ ability to work

and perform activities of daily living, and the 10-item DLQI questionnaire was used to mea-

sure the impact of skin disease on patients’ lives.

Statistical analysis

Clinical specialty was defined as follows: “dermatology” if a specialist was either a dermatolo-

gist or a specialist other than a dermatologist/orthopedist/rheumatologist with certified train-

ing in dermatology, and “rheumatology/orthopedic” if a specialist was either a rheumatologist/

orthopedist or a specialist other than an rheumatologist/orthopedist/dermatologist with certi-

fied training in rheumatology.

Patients who fulfilled the inclusion criteria and had a confirmed diagnosis of PsA were

included in this analysis.

Quantitative data were summarized as N, missing N, mean, standard deviation (SD), mini-

mum (0%), median (50%), and maximum (100%). Because of the observational nature of this

study, no adjustment for multiplicity was made and no safety analyses were performed. A sim-

ple linear regression analysis by clinical specialty, adjusted for age and sex, was conducted to

calculate mean differences for all primary and secondary endpoints. Inferential statistical anal-

yses were conducted at a nominal 2-sided significance level of 0.05. In addition, differences in

baseline patient characteristics, clinical history, and PsA treatment by enrolling clinical spe-

cialty were further investigated. Wilcoxon rank-sum test was used for the comparison of con-

tinuous variables, clinical history, and PsA treatment. Fisher’s exact test was used for the

comparison of categorical variables. Statistical analyses were performed using SAS1 package

(version 9.2 or higher) or software package R if functionality was not available in SAS.

Results

Patient disposition

Overall, 111 Japanese patients with a suspected or established diagnosis of PsA were enrolled.

Of these, 109 patients (98.2%) were included in this subgroup analysis and 2 (1.8%) were
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excluded due to absence of a confirmed PsA diagnosis. More than 50% of patients were

recruited by dermatologists (60.6%, n = 66) compared with 39.4% (n = 43) who were am

recruited by rheumatologists/orthopedists. The proportion of patients with an established

diagnosis of PsA was comparable between those recruited by rheumatologists/orthopedists

and those recruited by dermatologists (97.7% and 97.0%, respectively).

Patient characteristics, clinical history, and PsA treatment by enrolling

clinical specialty

Demographics and disease characteristics of patients with PsA by enrolling clinical specialty

are shown in Table 1. The percentages of patients with a clinical history of PsO (88.4% vs.
98.5%, p = 0.034) and dactylitis (60.5% vs. 81.8%, p = 0.016) were lower in the rheumatology/

orthopedic setting than in the dermatology setting. Also, patients had a numerically lower

mean (SD) body mass index (23.5 [3.6] kg/m2 vs 25.3 [4.4] kg/m2, p = 0.055) and the percent-

age of obese patients (4.7% vs 16.7%, p = 0.073) was numerically lower in the rheumatology/

orthopedic setting than in the dermatology setting.

Table 1. Demographics, disease characteristics, and clinical history of patients with psoriatic arthritis by recruiting clinical specialty in Japan.

Characteristic Overall (N = 109) Rheumatology/Orthopedic (n = 43) Dermatology (n = 66) p-value

Age, years, mean (SD) 55.9 (13.5) 58.3 (13.9) 54.4 (13.1) 0.147

Sex, male, n (%) 62 (56.9) 26 (60.5) 36 (54.5) 0.560

Weight, kg, mean (SD) 66.2 (14.9) 63.5 (12.1) 67.9 (16.3) 0.191

BMI, kg/m2, mean (SD) 24.6 (4.1) 23.5 (3.6) 25.3 (4.4) 0.055

Time from PsA diagnosis to recruiting site visit, months

Mean (SD) 54.3 (89.8) 52.2 (88.4) 55.6 (91.3) 0.505

Median 22.8 20.1 24.2 –

Current a skin symptoms, n (%) 107 (98.2) 41 (95.3) 66 (100.0) 0.153

Current a enthesitis, n (%) 45 (41.3) 15 (34.9) 30 (45.5) 0.322

Current a dactylitis, n (%) 93 (85.3) 35 (81.4) 58 (87.9) 0.411

Current a swollen joints, n (%) 101 (92.7) 38 (88.4) 63 (95.5) 0.260

Family history of psoriasis, n (%) 9 (8.3) 5 (11.6) 4 (6.1) 0.313

Any relevant personal medical history, n (%) 106 (97.2) 41 (95.3) 65 (98.5) 0.561

Psoriasis 103 (94.5) 38 (88.4) 65 (98.5) 0.034

Dactylitis 80 (73.4) 26 (60.5) 54 (81.8) 0.016

Enthesitis 51 (46.8) 16 (37.2) 35 (53.0) 0.120

Axial disease 31 (28.4) 8 (18.6) 23 (34.8) 0.083

Uveitis 7 (6.4) 3 (7.0) 4 (6.1) 1.000

Inflammatory bowel disease 3 (2.8) 1 (2.3) 2 (3.0) 1.000

Any relevant current comorbidity, n (%) 74 (67.9) 25 (58.1) 49 (74.2) 0.095

Hypertension 51 (46.8) 17 (39.5) 34 (51.5) 0.244

Lipid disorder 36 (33.0) 12 (27.9) 24 (36.4) 0.409

Obesity 13 (11.9) 2 (4.7) 11 (16.7) 0.073

Depression and/or anxiety 8 (7.3) 3 (7.0) 5 (7.6) 1.000

Type II diabetes 22 (20.2) 7 (16.3) 15 (22.7) 0.472

Cardiovascular disease 17 (15.6) 9 (20.9) 8 (12.1) 0.281

Osteoporosis 11 (10.1) 6 (14.0) 5 (7.6) 0.337

BMI, body mass index; PsA, psoriatic arthritis; SD, standard deviation.
a Anytime during the disease course.

https://doi.org/10.1371/journal.pone.0245954.t001
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Overall, 95.4% of patients received treatment for PsA; 97.7% were treated by rheumatolo-

gists/orthopedists and 93.9% by dermatologists (Table 2). Most patients were prescribed

tumor necrosis factor inhibitors (TNFi; 58.7%) and/or methotrexate (56.0%). Prescribing

behavior for TNFi was comparable (55.8% vs. 60.6%, p = 0.692) between rheumatologists/

orthopedists and dermatologists, while a lower percentage of patients were prescribed anti–

interleukin (IL)-12/23 or other bDMARDs (7.0% vs. 25.8%, p = 0.021) and cyclosporin (4.7%

vs. 22.7%, p = 0.014), respectively. The most frequently prescribed first csDMARD was metho-

trexate (70.8%), with a higher frequency of prescriptions by rheumatologists/orthopedists

(83.9% vs 61.0%, p = 0.040).

Time to disease management by enrolling clinical specialty

In Japan, the mean (SD) duration from onset of inflammatory musculoskeletal symptoms to

PsA diagnosis was significantly longer (Fig 1) (p = 0.044) if the patient was diagnosed by a

rheumatologist/orthopedist (70.6 [153.2] months; median, 23.0 months) than a dermatologist

(30.1 [62.6] months; median, 5.0 months) (Table 3). Patients in Japan received their first

csDMARD in a mean (SD) time of −0.9 (18.2) and −2.9 (38.8) months from PsA diagnosis

Table 2. Psoriatic arthritis treatment by enrolling clinical specialty in Japan.

Treatment, n (%) Overall (N = 109) Rheumatology/Orthopedic (n = 43) Dermatology (n = 66) p-value

Any treatment 104 (95.4) 42 (97.7) 62 (93.9) 0.646

All treatments (in >10% of patients)

Methotrexate 61 (56.0) 27 (62.8) 34 (51.5) 0.324

TNFi 64 (58.7) 24 (55.8) 40 (60.6) 0.692

Sulfasalazine 24 (22.0) 13 (30.2) 11 (16.7) 0.104

Systemic steroids 15 (13.8) 7 (16.3) 8 (12.1) 0.578

Leflunomide 1 (0.9) 1 (2.3) 0 (0.0) 0.394

Anti–IL-12/23 or other bDMARDs 20 (18.3) 3 (7.0) 17 (25.8) 0.021

Cyclosporin 17 (15.6) 2 (4.7) 15 (22.7) 0.014

Number of patients on first csDMARD 72 31 41 0.308

First csDMARD a (in >10% of patients)

Methotrexate 51 (70.8) 26 (83.9) 25 (61.0) 0.040

Sulfasalazine 8 (11.1) 4 (12.9) 4 (9.8) 0.719

Currently still on first csDMARD 47 (43.1) 28 (65.1) 19 (28.8) <0.001

Methotrexate b 37 (78.7) 24 (85.7) 13 (68.4) 0.276

Sulfasalazine b 5 (10.6) 3 (10.7) 2 (10.5) 1.000

Number of patients on first bDMARD 71 27 44 0.687

First bDMARD c (in >10% of patients)

TNFi 63 (88.7) 24 (88.9) 39 (88.6) 1.000

Anti–IL-12/23 or other bDMARDs 8 (11.3) 3 (11.1) 5 (11.4) 1.000

Currently still on first bDMARD 49 (45.0) 21 (48.8) 28 (42.4) 0.558

TNFi d 42 (85.7) 18 (85.7) 24 (85.7) 1.000

Anti–IL-12/23 or other bDMARDs d 7 (14.3) 3 (14.3) 4 (14.3) 1.000

Anti–IL-12/23, anti-interleukin 12 or anti-interleukin 23; bDMARD, biologic disease-modifying antirheumatic drug; csDMARD, conventional synthetic disease-

modifying antirheumatic drug; TNFi, tumor necrosis factor inhibitor.
a Subset of total patients on first csDMARD.
b Subset of total patients currently still on first csDMARD.
c Subset of total patients on first bDMARD.
d Subset of total patients currently still on first bDMARD.

https://doi.org/10.1371/journal.pone.0245954.t002
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from rheumatologists/orthopedists and dermatologists, respectively. The mean (SD) time

from PsA diagnosis to the first bDMARD was 21.4 (55.8) and 14.9 (46.8) months, respectively,

and the median time was 2.0 months and 1.0 month, respectively. Although the mean (SD)

time from first csDMARD to first bDMARD was comparable between rheumatologists/ortho-

pedists (31.8 [67.4] months) and dermatologists (31.5 [49.2] months), the median duration

was 2.0 and 7.0 months, respectively.

Assessment of disease activity by enrolling clinical specialty in Japan

Current disease activity was generally comparable in patients treated by rheumatologists/

orthopedists and dermatologists in Japan, although SJC 66 (2.6 vs 1.4, respectively, p = 0.043)

and the number of nails with psoriatic changes (4.1 vs 7.9, respectively, p = 0.0038) were signif-

icantly different between the two specialties. There was no significant difference in the disease

burden score reported by patients managed by either clinical specialties (Table 4).

Discussion

To the best of our knowledge, this is the first study in Japanese patients to investigate the asso-

ciation between clinical specialty and the time to and nature of disease management.

It was observed that PsA diagnosis from onset of symptoms was delayed in Japan in the

rheumatology/orthopedic setting (median time: 23 months) compared with that in the derma-

tology setting (median time: 5 months). There could be several reasons for such a delay. Firstly,

patients with PsA tend to visit rheumatologists only at an advanced stage, namely after the

Fig 1. Time to disease management by enrolling clinical specialty in Japan. bDMARD, biologic disease-modifying antirheumatic drug; csDMARD, conventional

synthetic disease-modifying antirheumatic drug; PsA, psoriatic arthritis; SD, standard deviation.

https://doi.org/10.1371/journal.pone.0245954.g001
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onset of joint pain, which represents a prolonged time from affliction to consultation with a

rheumatologist. Secondly, the Japanese government health insurance system reimburses medi-

cal expenses for management of joint pain by osteopaths or physiotherapists. Although alter-

native medical practitioners are not trained to diagnose PsA and the scientific validity of

alternative therapy is not proven, many patients prefer to consult alternative specialties for

management of joint pain first [23]. This may result in a delayed referral to a rheumatologist/

orthopedist, which could lead to a delayed diagnosis/treatment of PsA in Japan. Evidence has

shown that a 6-month delay in referral can worsen functional outcomes [24]; therefore, early

referral of patients to an orthopedist/rheumatologist needs to be facilitated.

Rheumatologists provided any treatment more frequently than dermatologists in the overall

LOOP population (97.2% vs. 81.0%) [14], however, the difference between treating specialists

was small and not clinically relevant in Japan (97.7% vs. 93.9%).

In Japan, rheumatologists/orthopedists prescribed methotrexate most frequently, possibly

as a result of prescribing behaviors when treating patients with rheumatoid arthritis [25].

Methotrexate use was not as frequent in the dermatology setting as in the rheumatology/ortho-

pedic setting although it was preferred over that of bDMARDs among dermatologists, likely

because it was recently (2018) approved in Japan for PsO and PsA by a public domain applica-

tion [26]. The prescription rate of cyclosporin was<5% for rheumatologists compared with

approximately 23% for dermatologists, possibly due to cyclosporin being commonly used by

dermatologists in the treatment of moderate to severe PsO [27]. On the other hand, sulfasala-

zine is not very effective against PsO, and thus, may not be preferentially selected as a treat-

ment by dermatologists. In addition, the negligible use of leflunomide is likely due to it being

approved only for the treatment of rheumatoid arthritis but not PsA in Japan.

The Japanese guidance for use of bDMARDs in PsO recommends using bDMARDs early

in the PsA disease course to prevent joint destruction [28]. The first bDMARD was prescribed

at a median duration of 1 to 2 months after a PsA diagnosis in the Japanese subgroup, which

was earlier than in the overall LOOP population [14]. Moreover, the rate of TNFi prescription

was comparable for both clinical specialties in contrast to that of anti–IL-12/23 or other

Table 3. Timing of disease management by enrolling clinical specialty in Japan.

Duration, months Rheumatology/Orthopedic Dermatology

Time from onset of inflammatory musculoskeletal symptoms to PsA diagnosis, months 40 63 n = 103

Mean (SD) 70.6 (153.2) 30.1 (62.6) p value = 0.0440

Median (range) a 23.0 (−489.0 to 535.0) 5.0 (−48.0 to 291.0) –

Time from PsA diagnosis to first csDMARD, months 30 40 n = 70

Mean (SD) −0.9 b (18.2) −2.9 a (38.8) p value = 0.8055

Median (range) a 0 (−75.0 to 33.0) 0 (–135.0 to 108.0) –

Time from PsA diagnosis to first bDMARD, months 27 44 n = 71

Mean (SD) 21.4 (55.8) 14.9 (46.8) p value = 0.6358

Median (range) a 2.0 (−26.0 to 232.1) 1.0 (−77.0 to 189.0) –

Time from first csDMARD to first bDMARD, months 17 25 n = 42

Mean (SD) 31.8 (67.4) 31.5 (49.2) p value = 0.8731

Median (range) a 2.0 (−24.0 to 232.1) 7.0 (−12.0 to 171.0) –

bDMARD, biologic disease-modifying antirheumatic drug; csDMARD, conventional synthetic disease-modifying antirheumatic drug; PsA, psoriatic arthritis; SD,

standard deviation.
a Linear regression analysis was not conducted for median (range) values.
b Negative values indicate that the first csDMARD was started before PsA diagnosis.

https://doi.org/10.1371/journal.pone.0245954.t003
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bDMARDs, which were prescribed more frequently by dermatologists. Rheumatologists/

orthopedists preferred the use of TNFi’s (adalimumab and infliximab), given that these were

the first approved bDMARDs for the treatment of PsA in Japan in 2009 [29]. In contrast, der-

matologists are more accustomed to administering IL-17 antagonists (secukinumab, ixekizu-

mab, and brodalumab) and IL-12/23 antagonists (ustekinumab), which were approved for the

treatment of PsO and PsA in Japan between 2011 and 2016 [30,31], likely resulting in higher

prescription rates for anti–IL-12/23 and other bDMARDs by this specialty.

Disease activity was generally well controlled and comparable across rheumatology/ortho-

pedic and dermatology settings in Japan. Among the indicators of disease activity, SJC 66 was

Table 4. Current disease activity and burden by enrolling clinical specialty in Japan.

Disease measure a Rheumatology/Orthopedic (n = 43) Dermatology (n = 66)

TJC68 n = 43 n = 65 n = 108

4.3 (7.8) 3.2 (5.7) p-value = 0.3571

SJC66 n = 43 n = 64 n = 107

2.6 (4.5) 1.4 (2.1) p-value = 0.043

Tender entheseal points n = 43 n = 65 n = 108

0.8 (1.6) 0.5 (1.6) p-value = 0.2594

Dactylitis count n = 43 n = 65 n = 108

1.0 (2.7) 1.2 (4.3) p-value = 0.9726

PhGA n = 43 n = 66 n = 109

2.7 (3.1) 3.2 (2.6) p-value = 0.3634

BSA (%) n = 43 n = 66 n = 109

4.2 (5.7) 5.4 (10.3) p-value = 0.4952

Number of nails with psoriatic changes n = 43 n = 66 n = 109

4.1 (5.7) 7.9 (7.8) p-value = 0.0038

DAPSA n = 41 n = 55 n = 96

14.1 (18.8) 10.7 (11.9) p-value = 0.2267

DAS28 n = 26 n = 52 n = 78

2.9 (1.3) 2.3 (1.1) p-value = 0.0508

MDA present, n (%) n = 41 n = 58 n = 99

24 (58.5) 31 (53.4) p-value = 0.4695

HAQ-DI n = 43 n = 62 n = 105

0.6 (0.7) 0.5 (0.5) p-value = 0.5326

SF12v2, n n = 43 n = 63 n = 106

PCS 47.1 (8.6) 46.1 (9.0) p-value = 0.6088

MCS 49.1 (12) 49.9 (9.1) p-value = 0.5616

WPAI-PsA, TWPI (%) n = 19 n = 30 n = 49

23.8 (29.3) 19.4 (24.6) p-value = 0.3391

WPAI-PsA, TAI (%) n = 43 n = 64 n = 107

27.0 (31.3) 27.7 (27.5) p-value = 0.8318

DLQI n = 42 n = 65 n = 107

4.6 (5.5) 3.8 (3.4) p-value = 0.2866

BSA, body surface area of psoriasis; DAPSA, disease activity in psoriatic arthritis; DAS28, 28-joint disease activity score; DLQI, Dermatology Life Quality Index;

HAQ-DI, Health Assessment Questionnaire-Disability Index; MCS, mental component summary; MDA, minimal disease activity; PCS, physical component summary;

PhGA, physician global assessment; SD, standard deviation; SF12v2, Short Form-12 version 2; SJC, swollen joint count; TAI, total activity impairment; TJC, tender joint

count; TWPI, total work productivity impairment; WPAI-PsA, Work Productivity and Activity Impairment in psoriatic arthritis.
a Data are mean (SD) unless otherwise indicated.

https://doi.org/10.1371/journal.pone.0245954.t004
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estimated higher in the rheumatology/orthopedic vs. dermatology setting (2.6 vs. 1.4,

p = 0.043), and the number of nails with psoriatic changes was higher in the dermatology vs.
rheumatology/orthopedic setting (4.1 vs 7.9, p = 0.0038). Similarly, TJC 68 was numerically

higher in the rheumatology/orthopedic vs. the dermatology setting, and BSA was higher in the

dermatology vs. the rheumatology/orthopedic setting. This may reflect that patients with

severe joint symptoms tend to visit rheumatologists, while patients with severe skin and nail

symptoms tend to visit dermatologists. This is in contrast to the findings in the overall LOOP

population in which the majority of disease activity assessments were significantly worse in the

dermatology than in the rheumatology settings, likely due to the difference in overall treatment

reflected in lower use of csDMARDs and TNFi [14]. The number of csDMARD prescriptions

was higher for rheumatologists/orthopedists in the Japanese subgroup analysis compared with

that in the overall LOOP analysis. It was also shown that, in the Japanese subgroup analysis, a

higher proportion of bDMARD, especially anti–IL-12/23 and other bDMARDs, was pre-

scribed by dermatologists compared with rheumatologists/orthopedists which may have

resulted in adequate control of disease activity.

Previous studies demonstrated that a multidisciplinary approach to managing PsA did not

only lead to improved rates of early diagnosis, improved treatment outcomes, and increased

patient and physician satisfaction, but also improved management of difficult-to-diagnose and

difficult-to-treat patients [11–13]. Moreover, the need for a referral could be reduced if a single

collaborating unit managed patient with PsA, thereby shortening the time to diagnosis and ini-

tiation of optimal treatment [7]. To improve collaboration between dermatology and rheuma-

tology units, a Swiss group developed specific recommendations in 2015 for the management

of PsA on the basis of an interdisciplinary consensus following identification of important

domains from a systematic literature search and 3 rounds of Delphi exercise [32]. Although

the importance of PsA among patients with PsO, with respect to its impact on current disease

activity, was recognized by this exercise, no consensus was reached on the gold standard for

the treatment of PsA.

The Japanese PsA guidelines state that joint symptoms in patients with PsO should be eval-

uated by rheumatologists, because symptom of joint pain may stem from causes other than

PsA [33]. Furthermore, dermatologists should play a significant role in the evaluation and

treatment of skin and nail symptoms [33]. For PsA, treatment should be individualized based

on a patient’s symptoms, while also considering comorbidities and complications. This study

highlighted treatment modalities, including clinical history, for PsA in rheumatology/orthope-

dic and dermatology setting in daily clinical practice under the Japanese health care system.

Mutual understanding between rheumatologists/orthopedists and dermatologists may help

improve collaboration to optimize management of patients with PsA.

One of the limitations of the current subgroup analysis of Japanese treatment centers was

that all except 2 participating institutions were university hospitals with an existing collabora-

tive approach. Thus, the extent of existing collaboration outside of these institutions to manage

patients with PsA remains unclear. In addition, all the dermatology sites were certified by the

Japanese Dermatological Association (JDA) to use bDMARD. In Japan, JDA certification is

required to prescribe bDMARDs to patients with PsO or PsA in a dermatology institution

[30]. Therefore, dermatologists working in non–JDA-certified dermatology institutions can

only prescribe csDMARDs or systemic steroids. The number of JDA-certified institutions is

limited (525 sites in 2017) [34]; therefore, the study results do not reflect the general prescrib-

ing trend of dermatologists in Japan. Furthermore, data from patients who started receiving

medical treatment prior to a confirmed diagnosis (mean time from PsA diagnosis to first

csDMARD: rheumatology setting, −0.9 months; dermatology setting, −2.9 months) at sites

participating in the current analysis may have impacted the time from the onset of
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inflammatory musculoskeletal symptoms to PsA diagnosis and the evaluation of disease sever-

ity at the time of confirmed diagnosis.

Overall, results from this subgroup analysis of Japanese patients from the LOOP study

showed differences in treatment approach and patient characteristics between rheumatology/

orthopedic and dermatology setting. These results lend further support to a tighter collabora-

tion between rheumatologists/orthopedists and dermatologists to optimize and individualize

the management of patients with PsA. Furthermore, an integrated dermo-rheumatologic

approach could potentially aid in early diagnosis and timely management, thereby lowering

disease activity and burden in patients with PsA.
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14. Boehncke WH, Horváth R, Dalkiliç E, Lima SAL, Okada M, Hojnik M, et al. Association between clinical

specialty setting and disease management in patients with psoriatic arthritis: results from LOOP, a

cross-sectional, multi-country, observational study. J Eur Acad Dermatol Venereol. 2020; 34: 2035–

2043. https://doi.org/10.1111/jdv.16251 PMID: 32003056

15. Yamamoto T, Kawada A. Clinical characteristics of Japanese patients with psoriatic arthritis: compari-

son with East Asian countries. J Dermatol. 2018; 45: 273–278. https://doi.org/10.1111/1346-8138.

14097 PMID: 29226452

16. American Academy of Dermatology Work Group, Menter A, Korman NJ, Elmets CA, Feldman SR, Gel-

fand JM, et al. Guidelines of care for the management of psoriasis and psoriatic arthritis: section 6.

Guidelines of care for the treatment of psoriasis and psoriatic arthritis: case-based presentations and

evidence-based conclusions. J Am Acad Dermatol. 2011; 65: 137–174. https://doi.org/10.1016/j.jaad.

2010.11.055 PMID: 21306785

17. Coates LC, Kavanaugh A, Ritchlin CT, GRAPPA Treatment Guideline Committee. Systematic review of

treatments for psoriatic arthritis: 2014 update for the GRAPPA. J Rheumatol. 2014; 41: 2273–2276.

https://doi.org/10.3899/jrheum.140875 PMID: 25362710

18. Gossec L, Smolen JS, Gaujoux-Viala C, Ash Z, Marzo-Ortega H, van der Heijde D, et al. European Lea-

gue Against Rheumatism recommendations for the management of psoriatic arthritis with pharmacolog-

ical therapies. Ann Rheum Dis. 2012; 71: 4–12. https://doi.org/10.1136/annrheumdis-2011-200350

PMID: 21953336

19. Helliwell P, Coates L, Chandran V, Gladman D, de Wit M, FitzGerald O, et al. Qualifying unmet needs

and improving standards of care in psoriatic arthritis. Arthritis Care Res (Hoboken). 2014; 66: 1759–

1766. https://doi.org/10.1002/acr.22404 PMID: 25047391

20. Ogdie A, Schwartzman S, Eder L, Maharaj AB, Zisman D, Raychaudhuri SP, et al. Comprehensive

treatment of psoriatic arthritis: managing comorbidities and extraarticular manifestations. J Rheumatol.

2014; 41: 2315–2322. https://doi.org/10.3899/jrheum.140882 PMID: 25362717

21. Ritchlin CT, Kavanaugh A, Gladman DD, Mease PJ, Helliwell P, Boehncke WH, et al. Treatment recom-

mendations for psoriatic arthritis. Ann Rheum Dis. 2009; 68: 1387–1394. https://doi.org/10.1136/ard.

2008.094946 PMID: 18952643

22. Taylor W, Gladman D, Helliwell P, Marchesoni A, Mease P, Mielants H, et al. Classification criteria for

psoriatic arthritis: development of new criteria from a large international study. Arthritis Rheum. 2006;

54: 2665–2673. https://doi.org/10.1002/art.21972 PMID: 16871531

23. Handling similar medical practice, Medical affairs no. 58 (in Japanese): Medical Affairs Division, Health

Policy Bureau, Ministry of Health, Labour, and Welfare, Japan; 1991 [Cited 2019 March 5]. Available

from: https://www.mhlw.go.jp/topics/bukyoku/isei/i-anzen/hourei/061115-1a.html.

24. Haroon M, Gallagher P, FitzGerald O. Diagnostic delay of more than 6 months contributes to poor radio-

graphic and functional outcome in psoriatic arthritis. Ann Rheum Dis. 2015; 74: 1045–1050. https://doi.

org/10.1136/annrheumdis-2013-204858 PMID: 24525911

PLOS ONE Role of the clinical specialty setting in the management of psoriatic arthritis in Japan

PLOS ONE | https://doi.org/10.1371/journal.pone.0245954 January 27, 2021 12 / 13

https://doi.org/10.1016/j.jaad.2013.07.023
http://www.ncbi.nlm.nih.gov/pubmed/23981683
https://doi.org/10.1136/annrheumdis-2012-201706
https://doi.org/10.1136/annrheumdis-2012-201706
http://www.ncbi.nlm.nih.gov/pubmed/22730367
http://www.ncbi.nlm.nih.gov/pubmed/26403393
https://doi.org/10.1007/s10067-018-4238-4
https://doi.org/10.1007/s10067-018-4238-4
http://www.ncbi.nlm.nih.gov/pubmed/30056525
https://doi.org/10.1016/j.ad.2013.10.009
http://www.ncbi.nlm.nih.gov/pubmed/24360030
https://doi.org/10.1007/s11926-017-0706-0
https://doi.org/10.1007/s11926-017-0706-0
http://www.ncbi.nlm.nih.gov/pubmed/29185062
https://doi.org/10.1111/jdv.16251
http://www.ncbi.nlm.nih.gov/pubmed/32003056
https://doi.org/10.1111/1346-8138.14097
https://doi.org/10.1111/1346-8138.14097
http://www.ncbi.nlm.nih.gov/pubmed/29226452
https://doi.org/10.1016/j.jaad.2010.11.055
https://doi.org/10.1016/j.jaad.2010.11.055
http://www.ncbi.nlm.nih.gov/pubmed/21306785
https://doi.org/10.3899/jrheum.140875
http://www.ncbi.nlm.nih.gov/pubmed/25362710
https://doi.org/10.1136/annrheumdis-2011-200350
http://www.ncbi.nlm.nih.gov/pubmed/21953336
https://doi.org/10.1002/acr.22404
http://www.ncbi.nlm.nih.gov/pubmed/25047391
https://doi.org/10.3899/jrheum.140882
http://www.ncbi.nlm.nih.gov/pubmed/25362717
https://doi.org/10.1136/ard.2008.094946
https://doi.org/10.1136/ard.2008.094946
http://www.ncbi.nlm.nih.gov/pubmed/18952643
https://doi.org/10.1002/art.21972
http://www.ncbi.nlm.nih.gov/pubmed/16871531
https://www.mhlw.go.jp/topics/bukyoku/isei/i-anzen/hourei/061115-1a.html
https://doi.org/10.1136/annrheumdis-2013-204858
https://doi.org/10.1136/annrheumdis-2013-204858
http://www.ncbi.nlm.nih.gov/pubmed/24525911
https://doi.org/10.1371/journal.pone.0245954


25. Kameda H, Fujii T, Nakajima A, Koike R, Sagawa A, Kanbe K, et al. Japan College of Rheumatology

guideline for the use of methotrexate in patients with rheumatoid arthritis. Mod Rheumatol. 2018:1–10.

https://doi.org/10.1080/14397595.2018.1472358 PMID: 29718746

26. Notification No. 1108–4. Handling of health insurance reimbursement for drugs that completed pre-

assessment for public domain application (in Japanese): Director of the Medical Economics Division,

Health Insurance Bureau, Ministry of Health, Labour and Welfare, Japan; 2018 [Cited 2019 January

23]. Available from: https://www.mhlw.go.jp/hourei/doc/tsuchi/T181112S0010.pdf.

27. Ito T, Furukawa F, Iwatsuki K, Matsue H, Shimada S, Takigawa M, et al. Efficacious treatment of psoria-

sis with low-dose and intermittent cyclosporin microemulsion therapy. J Dermatol. 2014; 41: 377–381.

https://doi.org/10.1111/1346-8138.12455 PMID: 24628433

28. Guidance on the use of biological products in psoriasis (in Japanese): Japanese Dermatological Asso-

ciation 2018 [Cited 2019 March 5]. Available from: https://www.dermatol.or.jp/uploads/uploads/files/

news/J20190219_gaid.pdf.

29. Products Approved in FY 2009: New Drugs: Pharmaceuticals and Medical Devices Agency, Japan;

2009 [Cited 2018 December 10]. Available from: https://www.pmda.go.jp/files/000153452.pdf.

30. Fujita H, Terui T, Hayama K, Akiyama M, Ikeda S, Mabuchi T, et al. Japanese guidelines for the man-

agement and treatment of generalized pustular psoriasis: the new pathogenesis and treatment of GPP.

J Dermatol. 2018; 45: 1235–1270. https://doi.org/10.1111/1346-8138.14523 PMID: 30230572

31. Kamata M, Tada Y. Safety of biologics in psoriasis. J Dermatol. 2018; 45: 279–286. https://doi.org/10.

1111/1346-8138.14096 PMID: 29226369

32. Boehncke WH, Anliker MD, Conrad C, Dudler J, Hasler F, Hasler P, et al. The dermatologists’ role in

managing psoriatic arthritis: results of a Swiss Delphi exercise intended to improve collaboration with

rheumatologists. Dermatology. 2015; 230: 75–81. https://doi.org/10.1159/000367688 PMID: 25573238

33. Asashina A, Umezawa Y, Ohtsuki M, Okuyama R, Kato N, et al. Japanese Dermatological Association

Clinical Guideline for Psoriatic Arthritis 2019. Nihon Hifuka Gakkai zasshi. The Japanese Journal of Der-

matology. 2019; 129: 2675–2733.

34. Ohtsuki M, Terui T, Ozawa A, Morita A, Sano S, Takahashi H, et al. Japanese guidance for use of bio-

logics for psoriasis (the 2013 version). J Dermatol. 2013; 40: 683–695. https://doi.org/10.1111/1346-

8138.12239 PMID: 24033880

PLOS ONE Role of the clinical specialty setting in the management of psoriatic arthritis in Japan

PLOS ONE | https://doi.org/10.1371/journal.pone.0245954 January 27, 2021 13 / 13

https://doi.org/10.1080/14397595.2018.1472358
http://www.ncbi.nlm.nih.gov/pubmed/29718746
https://www.mhlw.go.jp/hourei/doc/tsuchi/T181112S0010.pdf
https://doi.org/10.1111/1346-8138.12455
http://www.ncbi.nlm.nih.gov/pubmed/24628433
https://www.dermatol.or.jp/uploads/uploads/files/news/J20190219_gaid.pdf
https://www.dermatol.or.jp/uploads/uploads/files/news/J20190219_gaid.pdf
https://www.pmda.go.jp/files/000153452.pdf
https://doi.org/10.1111/1346-8138.14523
http://www.ncbi.nlm.nih.gov/pubmed/30230572
https://doi.org/10.1111/1346-8138.14096
https://doi.org/10.1111/1346-8138.14096
http://www.ncbi.nlm.nih.gov/pubmed/29226369
https://doi.org/10.1159/000367688
http://www.ncbi.nlm.nih.gov/pubmed/25573238
https://doi.org/10.1111/1346-8138.12239
https://doi.org/10.1111/1346-8138.12239
http://www.ncbi.nlm.nih.gov/pubmed/24033880
https://doi.org/10.1371/journal.pone.0245954

