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ABSTRACT

Psoriatic arthritis (PsA) is an inflammatory arthritis with as yet unclear
pathophysiology. This retrospective, multicenter, cross-sectional study was conducted in
19 facilities in western Japan and aimed to identify patients’ characteristics and factors
that affect the results of treatment with biologic agents. Of 2,116 patients with psoriasis,
285 (13.5%) had PsA. Skin manifestations preceded joint manifestations in 69.8%, the
onset was simultaneous in 17.2%, whereas PsA preceded skin manifestations in 2.5%.
Peripheral arthritis was most common, occurring in 73.7%, compared with axial disease
in 21.8%, enthesitis in 23.5%, and dactylitis in 35.4%. Patients with severe skin
manifestations were significantly younger at onset (OR 1.96, P=0.02) and more
frequently had axial disease (OR 2.38, P<0.01). Biologic agents were used in 206
patients (72.3%), anti-tumor necrosis factor (TNF)-a antibodies being prescribed first to
157 of them. Anti-TNF-a antibodies were continued by 105 participants and
discontinued in 47; the remaining five patients being lost to follow-up. Patients who
discontinued anti-TNF-a antibodies were significantly older than those who continued
them (55 years vs. 51 years, P=0.04) and significantly older at onset of joint
manifestations (50 years vs. 44 years, P=0.01). Multivariate analysis revealed that
patients over 50 years significantly more frequently terminated anti-TNF-o antibodies
(OR=3.65, p<0.01). In conclusion, patients with PsA and severe skin manifestations
have earlier onset and axial disease, which seriously impacts quality of life. Anti-TNF-a
antibodies were generally effective enough to continue but less so in patients aged over

50 years. Further detailed research is needed.
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INTRODUCTION

Psoriatic arthritis (PsA) is an inflammatory arthropathy that often affects patients with
psoriasis.!? A typical feature of PsA is enthesitis, whereas rheumatoid arthritis is
characterized by synovitis®. Arthralgia restricts patients’ activities of daily living and
reduces quality of life*. Furthermore, progressive arthritis causes permanent joint
destruction in some patients’; thus, early diagnosis and preventive interventions are

important.

The prevalence of psoriasis is 2%—4% worldwide® and 0.10%-0.34% in Japan’. It has
been reported that only 1% of Japanese patients with psoriasis develop PsA’; however, a
recent combined rheumatology, orthopedic surgery, and dermatology study revealed that
PsA occurs in as many as 14.3% Japanese individuals with psoriasis.® Likewise, the most
recent survey of the Japanese Society for Psoriasis Research also reported a prevalence
of PsA of 15.3% (95% CI, 11.3-19.2).° This apparent sharp increase may be attributable
to improvements in diagnostic tools and the resultant diagnosis of previously undiagnosed

PsA, as well as to the emergence of more effective treatments.

Skin manifestations are present in 70% of patients with PsA, 15% reportedly having joint
manifestations prior to skin manifestations and 15% with simultaneous onset!'’. Hence,
dermatologists are likely to be the first physicians to encounter arthritis in individuals
with psoriasis. We conducted a cross-sectional, multicenter investigation of patients with
PsA to determine the current prevalence, severity, and treatment provided at dermatology
clinics, and to investigate the factors that influence disease severity and the results of

treatment with biologic agents.



MATERIALS AND METHODS

This was a retrospective, multicenter, cross-sectional, observational study in which 19
faculties participated, comprising university hospitals and dermatology departments of
general hospitals in western Japan (Kyushu, Okinawa and Chugoku regions). First, the
number of individuals with clinically or histopathologically diagnosed psoriasis seen at
the participating centers between January 2010 and March 2016 was determined. Next,
the medical records of patients diagnosed as having psoriatic arthritis were extracted.
Patients with psoriasis and joint manifestations were classified according to the
Classification Criteria for Psoriatic Arthritis'! and further assessed by rheumatologists
or orthopedic surgeons specializing in rheumatic disease in 18/19 (95%) of the
participating facilities. Data extracted from the medical records included age, sex,
height, weight, familial psoriasis, smoking history, age at onset of skin manifestations,
age at onset of arthritis, severity of skin and joint manifestations, presence/absence of
nail psoriasis, and treatment (immunosuppressants, systemic steroids or biologic
agents). The severity of skin manifestations was classified by physicians’ global
assessment (PGA) as none, almost none, mild, moderate, or severe. For statistical
analyses, continuous variables were assessed by Student's #-test and categorical data by
Fisher's exact test. Logistic regression analysis was employed to exclude confounding
factors. All statistical analyses were performed using JIMP® Pro 12.2.0 software.
Statistical significance was set at P<0.05. All comparisons were performed on
untransformed data. This research was approved by the Ethics Committee of each

facility.

RESULTS



Patient characteristics
The study cohort comprised 2,116 individuals (1,452 men, 664 women) with psoriasis
(Table 1). Psoriatic arthritis was diagnosed in 285 of these patients (13.5%; 204 men

[14.0%] and 81 women [12.2%]). Data for these 285 patients were analyzed further.

The current median age of the cohort was 54 years; the median age at onset of skin
manifestations 35 years; and the median age at onset of arthritis 47 years. The median
time from skin manifestations to onset of arthritis was 7 years. Skin manifestations
preceded joint manifestations in 70% of the patients, onset was concurrent in 17%,
arthritis was diagnosed first in 2%, and skin/joint precedence was unknown in 11%. The
median body mass index (BMI) was 24.9 kg/m?. Psoriasis among second-degree family
members was reported by 7.6% of patients. Ninety-six patients (37.1%) were currently
smoking (82 men [44.8%], 14 women [18.4%]); whereas 158 patients (61.0%) (131 men

[71.6%] and 27 women [5.5%)] had smoked at some time.

Skin manifestations were <mild, moderate, and severe in 45.4%, 35.8%, and 18.8% of
cases, respectively. Patients with nail manifestations comprised 53.3% of the cohort.
Peripheral arthritis was present in 73.7%, axial arthritis in 21.8%, enthesitis in 23.5%, and
dactylitis in 35.4%. C-reactive protein (CRP) concentrations were high in 201 patients
(76.4%) without infection and 76 (38.6%) had high matrix metalloprotease-3 (MMP-3)

concentrations measured at first visit.

With respect to systemic therapy, 102 patients (35.8%) received cyclosporine, 57 (20.0%)

systemic steroids, 135 (48.4%) methotrexate, and 207 (72.6%) biologic agents.



Methotrexate was used in 46.9% of the patients receiving biological agents. As of March
2016, when the survey was conducted, four biologic agents were freely available in Japan,
namely tumor necrosis factor (TNF)-a inhibitors, (infliximab [I[FX] and adalimumab
[ADA)), the anti-IL12/23p40 antibody, ustekinumab (UST), and the anti-IL.17-A antibody,
secukinumab (SEC). The most common first-line biologic agent prescribed was IFX (92
patients, 44.7%) followed by ADA (65, 31.6%), UST (23, 11.2%), SEC (12, 5.8%), and
others 14 (6.8%), including clinical trials. TNF-a inhibitors (IFX or ADA) accounted for
157 (76.2%) of all first-line biologic agents. The next most frequently prescribed first-
line biologic agents were IFX in nine patients (11.8%), ADA in 31 (40.8%), UST in 22

(28.9%), SEC in 13 (17.1%), and others in one (1.3%, a clinical trial).

Clinical characteristics of PsA and severity of skin manifestations (Tables 2, 3)

When patients were stratified by the severity of skin manifestations (no/mild or
moderate/severe), those in the moderate/severe category (n=154) had younger onset of
skin manifestations (P=0.01), higher BMI (P=0.02), more frequent nail lesions (P=0.04),
more frequent axial disease (P=0.03), and higher serum CRP concentrations (P=0.02) on
initial testing than those in the <mild category. Multivariate analysis revealed that patients
with PsA and moderate/severe skin manifestations were significantly younger (<40 years
old) at onset of psoriasis (OR 1.96, P=0.02) and had more frequent axial disease (OR 2.38,

P=0.01) than patients with no/mild skin manifestations.

Factors affecting termination of anti-TNF-a antibodies (Tables 4, 5)
Biologic agents were used in 206 patients (72.3%), anti-TNF-o antibodies being the most

frequently prescribed first- line biologic agent (157 participants). Anti-TNF-a antibodies



were continued in 105 individuals and discontinued in 47 because of ineffectiveness. The

remaining five patients were lost to follow-up and could not be evaluated (Fig. 1).

Patients who discontinued anti-TNF-a antibodies were significantly older than those who
continued taking them (55 years vs. 51 years, P=0.04), and also significantly older at
onset of joint manifestations (50 years vs 44 years, p=0.01). Multivariate analysis
revealed that patients aged over 50 years terminated anti-TNF-a antibodies significantly
more frequently (OR=3.65, p<0.01). Gender, BMI, smoking habit, and severity of

psoriasis (PGA = moderate) did not influence the termination of anti-TNF-a.

DISCUSSION

Patients characteristics

We analyzed 285 patients diagnosed as having PsA among 2,116 individuals with
psoriasis attending 19 dermatological facilities in the Kyushu, Okinawa and Chugoku
regions. The frequency of PsA in this cohort was 13.5%. According to a survey by
Yamamoto et al.'?, 10.5% of the 2,581 patients with psoriasis newly attending their
dermatology facilities had PsA. Ohara et al.'® reported that 431 (14.3%) of 3,021 patients
with psoriasis had PsA in a joint survey of dermatology, rheumatology and orthopedic
surgery institutes. Our results are compatible with these findings, confirming that a high
proportion of individuals with psoriasis visiting dermatology clinics have PsA. To the
best of our knowledge, our study is the largest multicenter, joint-observation survey
including the results of blood tests and treatment modalities of patients attending
dermatology departments.

In our patient cohort, skin manifestations preceded arthritis in 69.8%, the onset was
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simultaneous in 17.2%, and joint manifestation preceded in only 2.5%. These findings
are largely consistent with recent reports, !*!* however, we found fewer patients with joint
precedence. One possible explanation of this discrepancy is that some patients (10.5%)
did not know which manifestations arose first; it can be difficult for patients to remember

the exact time of onset of joint symptoms.

In the present survey, as many as 53.3% of patients with PsA had nail manifestations. It
has previously been reported that risk factors for the onset of PsA include having psoriatic
plaques on the scalp, nails, and buttocks'®. In particular, nail lesions are an important
reflection of enthesitis of the extensor tendon attached to the distal phalanx, which is
located immediately under the nail matrix!¢. We previously reported that nail psoriasis is
an independent risk factor for PsA in a cross-sectional study of the Fukuoka University
Psoriasis Registry (OR, 5.05; 95% confidence interval [CI] 2.63-9.96)!7. Also, Zenke et
al. reported that the presence of transverse grooves is significantly associated with PsA

possibly reflecting distal interphalangeal arthritis and enthesitis.!'®

Body mass index

The median BMI was 24.9 kg/m? Obese patients reportedly are at greater risk of
developing PsA in Europe and the United States'®. However, in our previous research on
Japanese patients, we did not find a positive relationship between BMI and the incidence
of PsA; however, individuals with psoriasis had a larger BMI than controls. In PSOLAR??,
a worldwide longitudinal psoriasis registry in North America, Europe and Latin America,
individuals with psoriasis have a mean BMI of 30.9 kg/m?. In contrast, the BMI of such

individuals is lower in Japan.?!?2 The correlation between BMI and incidence of PsA may
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depend on the degree of obesity and/or on race.

Smoking history

Participants with a current smoking habit comprised 44.8% of men and 18.4% of women,
whereas 71.6% of men and 35.5% of women had a smoking history. These smoking rates
are clearly higher than the Japanese national average (30.2% of men and 8.2% of women,
http://www.mhlw.go.jp/bunya/kenkou/eiyou/dl/h28-houkoku-06.pdf). There have been
several reports on the relationship between smoking and the onset and severity of
psoriasis.?*** Whether people with a smoking habit have a greater incidence of PsA than
those who do not smoke has not been established; in our previous study we found no
differences in smoking rates. In the present study, smoking history did not influence the
efficacy of TNF inhibitors. Although smoking seems to be related to the onset of psoriasis

itself, it may be irrelevant to the onset or severity of PsA.

Type of arthritis

Of'the types of PsA, peripheral arthritis was most common, occurring in 73.7% of patients,
whereas 21.8% had axial disease, 23.5% enthesitis, and 35.4% dactylitis. We found a
lower incidence of axial disease and enthesitis than did Ohara et al.!*> This may be
attributable to the sample population. Subjects in our study include patients who visited
dermatology at first, and patients with severe joint symptoms without significant skin
lesions may not be included. Close co-operation between rheumatologists and orthopedic

surgeons may help to standardize the diagnosis.

Laboratory data
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High CRP concentrations were found in 76.4% of patients and high MMP-3
concentrations in 38.6%. Moderate/severe skin manifestations were associated with high
CRP (P=0.02) according to univariate analysis (Table 2). Asahina et al.?® reported that
individuals with high CRP are more likely to have PsA, a greater body surface area, higher
severity index scores. CRP concentrations may reflect both the severity of skin

manifestations and presence of the complication of PsA in individuals with psoriasis.

Severity of skin manifestations and arthritis

In multivariate analysis, we found that patients with PsA and moderate/severe skin
manifestations were significantly younger (<40 years) at onset of psoriasis (OR 1.96
P=0.02), and had more axial disease (OR2.38, P=0.01) than those with no/mild skin
manifestations. Axial disease is a more severe form of PsA; thus, dermatologists should
particularly check for this condition when seeing patients with younger onset severe

psoriasis.

Treatment

In our survey, a large proportion of PsA patients (72.3%) were treated by biologics. This
may partly be because methotrexate is not yet labeled for psoriasis and PsA in Japan.
Originally, TNF-a inhibitors were recommended as the first-line biologic agents against
PsA?%; however, more recently other classes of biologic agents have also been
recommended?’. As expected, in our study TNF-a inhibitors (IFX/ADA) were the most
frequently employed biologic agent for first-line treatment (76.2% of patients), 52.6% of
participants receiving them as a second-line treatment. TNF inhibitors were continued in

105 individuals, and discontinued in 47. They were terminated significantly more
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frequently in patients aged over 50 years than in younger patients (OR=3.65, P<0.01).

Although the effect was modest, the older age may suggest coexistence of other refractory
conditions. Distal interphalangeal joints are the most typically involved joints in PsA, but
are also frequently affected by osteoarthritis (OA). Moreover, these two arthritis types
affect many joints in common, including the proximal interphalangeal joints, knee, and
cervical vertebrae. Marco et al.?® reported that 56.3% of individuals with psoriasis
vulgaris had OA and 11.2% had a combination of OA and PsA. Chronic OA can often be
distinguished from PsA by X-radiography, but this is not always possible for OA with
bone erosion. MacGonagle et al.?” have discussed the possibility of an overlapping OA—
PsA category that is susceptible to failure of TNF-a or IL23/17 inhibitors. Our results are
consistent with the hypothesis that patients with late onset joint manifestations may also
have OA. Acute inflammation may resolve with biologic agents in such patients; however,
pain caused by OA may not be mitigated, leading to the secondary failure of biologics.
Further investigation of the pathophysiology of PsA and OA is needed to determine the

optimal treatment for patients of all ages.

In conclusion, in our large survey 13.5% of individuals with psoriasis had PsA. Our
finding that axial disease is present more frequently in patients with moderate/severe
manifestations is new, as is the finding that TNF inhibitors are less effective in older
patients with PsA, suggesting the presence of other overlapping conditions. Our study’s
limitations include that the cohort included only Japanese individuals and that the study
design was cross-sectional and lacked longitudinal observation. A further cohort study is
needed.

*All authors



14

Ito, Kotaro; Department of Dermatology, Fukuoka University Faculty of Medicine Fukuoka
Yamaguchi, Kazuki; Department of Dermatology, Fukuoka University Faculty of Medicine
Miyagi, Takuya; Department of Dermatology, University of the Ryukyus, Graduate school of
medicine

Takahashi, Kenzo; Department of Dermatology, University of the Ryukyus, Graduate school of
medicine

Fukamatsu, Hiroko; Department of Dermatology, Okayama University Graduate School of
Medicine, Dentistry and Pharmaceutical Sciences Morizane, Shin; Department of Dermatology,
Okayama University Graduate School of Medicine, Dentistry and Pharmaceutical Sciences
Koketsu, Hideki; Department of Dermatology, University of Miyazaki Yamaguchi, Michiya;
Department of Dermatology, Yamaguchi University Graduate School of Medicine

Hino, Ryosuke; Hino Dermatology Clinic; Department of Dermatology, University of
Occupational and Environmental Health

Nakamura, Motonobu; Department of Dermatology, University of Occupational and
Environmental Health

Ohyama, Bungo; Department of Dermatology, Kurume University School of Medicine

Ohata, Chika; Department of Dermatology, Kurume University School of Medicine

Kuwashiro, Maki; Division of Dermatology, Department of Internal Medicine, Faculty of
Medicine, Saga University

Sato, Toshihiro; lisora-hifuka clinic

Saito, Kanami; Department of Dermatology, Oita Prefectural Hospital Kaneko, Sakae;
Department of Dermatology, Shimane University Faculty of Medicine

Yonekura, Kentaro; Department of Dermatology, Imamura General Hospital

Hayashi, Hiroaki; Department of Dermatology, Kawasaki Medical School Yanase, Tetsuji;
Department of Dermatology, Onomichi General Hospital Morimoto, Kenichi; Division of

Dermatology, Hiroshima prefectural hospital Sugita, Kazunari; Division of Dermatology,



15

Department of Medicine of Sensory and Motor Organs, Tottori University Faculty of Medicine
Yanagihara, Shigeto; Division of Dermatology, Department of Medicine of Sensory and Motor
Organs, Tottori University Faculty of Medicine

Kikuchi, Satoko; Department of Dermatology, Kyushu Central Hospital Mitoma, Chikage;
Department of Dermatology, Graduate School of Medical Sciences, Kyushu University
Nakahara, Takeshi; Department of Dermatology, Graduate School of Medical Sciences, Kyushu
University

Furue, Masutaka; Department of Dermatology, Graduate School of Medical Sciences, Kyushu
University

Okazaki, Fusako; Department of Dermatology, Fukuyama City Hospital Imafuku, Shinichi;

Department of Dermatology, Fukuoka University Faculty of Medicine

Acknowledgements

We sincerely thank all the rheumatologists and orthopedic surgeons who helped us by
collaborating in diagnosis and treatment of patients, Dr. M. Amano and Dr. E. Morita for
cooperating with this work, all other doctors and secretaries who support our registry
database. This research did not receive any specific grant from funding agencies in the

public, commercial, or not-for-profit sectors.

Conflict of interest

The authors have no conflicts of interest to declare.



16

References

1. Taylor WJ. Epidemiology of psoriatic arthritis. Curr Opin Rheumatol 2002;14:98-
103.

2. Mease PJ. Recent advances in the management of psoriatic arthritis. Curr Opin
Rheumatol 2004;16:366-70.

3. Klippel JH. Primer on the rheumatic diseases.

4. Salaffi F, Carotti M, Gasparini S, Intorcia M, Grassi W. The health-related quality

of life in rheumatoid arthritis, ankylosing spondylitis, and psoriatic arthritis: a comparison
with a selected sample of healthy people. Health Qual Life Outcomes 2009;7:25.

5. Gladman DD, Brockbank J. Psoriatic arthritis. Expert Opin Investig Drugs
2000;9:1511-22.

6. Christophers E. Psoriasis--epidemiology and clinical spectrum. Clin Exp Dermatol
2001:26:314-20.

7. Kawada A, Tezuka T, Nakamizo Y, et al. A survey of psoriasis patients in Japan from
1982 to 2001. J Dermatol Sci 2003;31:59-64.

8. Ohara Y, Kishimoto M, Takizawa N, et al. Prevalence and Clinical Characteristics
of Psoriatic Arthritis in Japan. J Rheumatol 2015;42:1439-42.

9. Yamamoto T, Ohtsuki M, Sano S, et al. Prevalence and current therapies of psoriatic

arthritis in Japan: A survey by the Japanese Society of Psoriasis Research in 2016. J
Dermatol 2017;44:e121.

10. Anandarajah AP, Ritchlin CT. The diagnosis and treatment of early psoriatic
arthritis. Nat Rev Rheumatol 2009;5:634-41.
11. Taylor W, Gladman D, Helliwell P, Marchesoni A, Mease P, Mielants H.

Classification criteria for psoriatic arthritis: development of new criteria from a large
international study. Arthritis Rheum 2006;54:2665-73.

12. Yamamoto T, Ohtsuki M, Sano S, et al. Epidemiological analysis of psoriatic
arthritis patients in Japan. J Dermatol 2016;43:1193-6.

13. Ohara YY. Prevalence and Clinical Characteristics of Psoriatic Arthritis in Japan.
Journal of rheumatology 2015;42:1439-42.

14. Yamamoto T, Kawada A. Clinical characteristics of Japanese patients with psoriatic
arthritis: Comparison with East Asian countries. J Dermatol 2018;45:273-8.

15. Wilson FC, Icen M, Crowson CS, McEvoy MT, Gabriel SE, Kremers HM. Incidence

and clinical predictors of psoriatic arthritis in patients with psoriasis: a population-based
study. Arthritis Rheum 2009;61:233-9.

16. Tan AL, Benjamin M, Toumi H, et al. The relationship between the extensor tendon
enthesis and the nail in distal interphalangeal joint disease in psoriatic arthritis--a high-
resolution MRI and histological study. Rheumatology (Oxford) 2007;46:253-6.

17. Tsuruta N, Imafuku S, Narisawa Y. Hyperuricemia is an independent risk factor for
psoriatic arthritis in psoriatic patients. J Dermatol 2017.
18. Zenke Y, Ohara Y, Kobayashi D, et al. Nail findings in patients with psoriatic

arthritis: A cross-sectional study with special reference to transverse grooves. J Am Acad
Dermatol 2017;77:863-7.

19. Li W, Han J, Qureshi AA. Obesity and risk of incident psoriatic arthritis in US
women. Ann Rheum Dis 2012;71:1267-72.
20. Kimball AB, Leonardi C, Stahle M, et al. Demography, baseline disease

characteristics and treatment history of patients with psoriasis enrolled in a multicentre,
prospective, disease-based registry (PSOLAR). Br J Dermatol 2014;171:137-47.

21. Naito R, Imafuku S. Distinguishing features of body mass index and psoriasis in
men and women in Japan: A hospital-based case-control study. J Dermatol 2016;43:1406-11.
22. Takahashi H, Tsuji H, Takahashi I, Hashimoto Y, Ishida-Yamamoto A, lizuka H.

Prevalence of obesity/adiposity in Japanese psoriasis patients: adiposity is correlated with
the severity of psoriasis. J Dermatol Sci 2009;55:74-6.
23. Armstrong AW, Harskamp CT, Dhillon JS, Armstrong EJ. Psoriasis and smoking: a



17

systematic review and meta-analysis. Br J Dermatol 2014;170:304-14.

24. Lee EJ, Han KD, Han JH, Lee JH. Smoking and risk of psoriasis: A nationwide
cohort study. J Am Acad Dermatol 2017;77:573-5.
25. Asahina A, Umezawa Y, Yanaba K, Nakagawa H. Serum C-reactive protein levels

in Japanese patients with psoriasis and psoriatic arthritis: Long-term differential effects of
biologics. J Dermatol 2016;43:779-84.

26. Kavanaugh AF, Ritchlin CT. Systematic review of treatments for psoriatic arthritis:
an evidence based approach and basis for treatment guidelines. J Rheumatol 2006;33:1417-
21.

217. Coates LC, Murphy R, Helliwell PS. New GRAPPA recommendations for the
management of psoriasis and psoriatic arthritis: process, challenges and implementation. Br
J Dermatol 2016;174:1174-8.

28. De Marco G, Cattaneo A, Battafarano N, Lubrano E, Carrera CG, Marchesoni A.
Not simply a matter of psoriatic arthritis: epidemiology of rheumatic diseases in psoriatic
patients. Arch Dermatol Res 2012;304:719-26.

29. McGonagle D, Hermann KG, Tan AL. Differentiation between osteoarthritis and
psoriatic arthritis: implications for pathogenesis and treatment in the biologic therapy era.
Rheumatology (Oxford) 2015;54:29-38.



Table 1. Patient characteristics

Clinical characteristics

18

Sex, Male
Age, years [IQR]
BMI, kg/m?
Familial psoriasis
Smoking (current or past)
Age at psoriasis onset, years
Age at arthritis onset, years
Latency time to onset of arthritis, years
Timing of onset
Psoriasis first
Simultaneous
Arthritis first
Unclear
PGA (skin symptoms)
none or mild / moderate / severe
Nail lesions
Joint symptom
Peripheral arthritis
Axial disease
Enthesitis

Dactylitis

204 (71.6%)
54.0 [43.0-64.0]
24.9 [22.3-27.6]
20 (7.6%)

158 (61.0%)
35.0 [26.0-49.0]
47.0 [36.0-57.0]

7.0 [1.0-15.0]

199 (69.8%)
49 (17.2%)
7 (2.5%)

30 (10.5%)

128 (45.4%)/ 101 (35.8%)/ 53 (18.8%)

152 (53.3%)

210 (73.7%)
62 (21.8%)
67 (23.5%)

101 (35.4%)



Blood tests
Elevated C-reactive protein
Elevated matrix metalloprotease-3
Treatment history
Cyclosporine
Systemic steroids
Methotrexate
Biological treatment
First biologics
Infliximab
Adalimumab
Ustekinumab
Secukinumab
Others including clinical trial
Second biologics
Infliximab
Adalimumab
Ustekinumab
Secukinumab

Others including clinical trial

19

201 (76.4%)

76 (38.6%)

102 (35.8%)
57 (20.0%)
135 (48.4%)

206 (72.3%)

92 (44.7%)
65 (31.6%)
23 (11.2%)
12 (5.8%)

14 (6.8%)

9 (11.8%)
31 (40.8%)
22 (28.9%)
13 (17.1%)

1 (1.3%)

Sample size, n=285. Data are presented as median with interquartile range (IQR) or n

(%).BMI, body mass index; PGA, physician’s global assessment.
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Table 2. Clinical characteristics in individuals with psoriasis according to severity of

skin manifestations

none/mild moderate/severe P value
(n=128) (n=154)
Male, n (%) 86 (67) 115 (75) 0.19
Age, mean, n (SD), years 55 (14) 53 (13) 0.19
Age at psoriasis onset, mean (SD), 40 (16) 35(15) 0.01*
years
Age at arthritis onset, mean (SD), 48 (14) 45 (14) 0.08
years
Latency time to onset of arthritis, 8(9) 10 (10) 0.06
years
BMI, mean (SD), kg/m? 24.6 (4) 26.0 (5) 0.02*
Family history, n (%) 9 (8) 11(7) 1.00
Smoking (current or past), n (%) 68 (59) 89 (63) 0.52
Nail lesions, n (%) 60 (47) 92 (60) 0.04*
Peripheral arthritis, n (%) 95 (74) 114 (74) 1.00
Axial disease, n (%) 20 (16) 41 (27) 0.03*
Enthesitis, n (%) 28 (22) 38 (25) 0.67
Dactylitis, n (%) 42 (33) 56 (36) 0.61
Elevated CRP, n (%) 83 (69) 116 (82) 0.02*

Sample size, n=282. Results are expressed as odds ratio with 95% confidence interval

(CI) in parentheses. BMI, body mass index; CRP, C-reactive protein. P-values with an

asterisk (*) are statistically significant.
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Table 3. Associations between clinical characteristics of PSA and severity of skin

manifestations according to multivariate analysis

Odds ratio (95% CI) P value
Male 1.14 (0.61-2.12) 0.68
Age at psoriasis onset<40, years 1.96 (1.11-3.47) 0.02*
BMI>25, kg/m? 1.71 (0.97-3.02) 0.06
Nalil lesions 1.54 (0.87-2.72) 0.14
Axial disease 2.38 (1.19-4.75) 0.01*
Elevated CRP 1.95 (1.00-3.78) 0.05

Sample size, n=225. Results are expressed as odds ratio with 95% confidence interval

(CI) in parentheses. BMI, body mass index; CRP, C-reactive protein. P-values with an

asterisk (*) are statistically significant.
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Table 4. Factors affecting termination of anti-TNF-o antibodies

continuing discontinued P value
(n=105) (n=47)
Male, n (%) 78 (74) 31 (66) 0.33
Age, mean, n (SD), years 51 (13) 55(11) 0.04*
Age at psoriasis onset, mean (SD), 35(15) 37 (16) 0.43
years
Age at arthritis onset, mean (SD), 44 (13) 50 (12) 0.01*
years
Latency time to onset of arthritis, 8 (10) 12 (11) 0.06
years
BMI, mean (SD), kg/m? 26.2 (5) 26.0 (5) 0.88
Family history, n (%) 8(9) 3(7) 1.00
Smoking (current or past), n (%) 62 (65) 26 (56) 0.36
Psoriasis, PGA>moderate, n (%) 58 (56) 30 (64) 0.38
Peripheral arthritis, n (%) 81 (77) 35(74) 0.84
Axial disease, n (%) 20 (19) 11 (23) 0.52
Enthesitis, n (%) 30 (29) 16 (34) 0.57
Dactylitis, n (%) 41 (39) 17 (36) 0.86
Elevated CRP, n (%) 74 (76) 38 (84) 0.38

Data are presented as means with standard deviations (SD) or percentages (%).
Differences were tested by the unpaired Fisher’s exact probability test. TNF, tumor
necrosis factor; BMI, body mass index; CRP, C-reactive protein; P-values with an asterisk

(*) are statistically significant.
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Table 5. Factors affecting termination of anti-TNF-a antibodies according to

multivariate analysis

Odds ratio (95% CI) P value
Male 0.93 (0.39-2.17) 0.86
Age>50, years 3.65 (1.62-8.23) <0.01*
BMI>25, kg/m2 2.04 (0.94-4.47) 0.07
Smoking 0.70 (0.31-1.58) 0.39
Psoriasis, PGA>moderate 1.25 (0.58-2.69) 0.57

Sample size, n=136. Results are expressed as odds ratio with 95% confidence interval

(CI) in parentheses. TNF, tumor necrosis factor; BMI, body mass index; PGA, physician’s

global assessment. P-values with an asterisk (*) are statistically significant.



Figure 1.

Flowchart showing the flow of studies
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