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ABSTRACT
Psoriatic arthritis (PsA) is a chronic 
and progressive inflammatory arthritis 
that is common among patients with 
psoriasis, often resulting in permanent 
damage of joints and spines. Recent re-
port indicates that the prevalence of PsA 
among Japanese patients with psoriasis 
is 14.3%, which is similar or slightly 
less than that of PsA in Caucasian, 
6-42%. Skin disorders precede arthri-
tis in 60-80% of Japanese patients with 
PsA and oligoarthritis or polyarthritis 
is the dominant pattern of them. The 
genotypic backgrounds appear differ-
ent among Japanese and Caucasians. 
Biological DMARDs (bDMARDs) tar-
geting cytokines IL-12/IL-23, TNF and 
IL-17 involved in the pathogenesis of 
PsA, have been emerging for the treat-
ment. Although background charac-
teristics are various among studies, 
anti-IL-17 seemed to be slightly better 
in Japanese than in global, whereas 
anti-IL-12/23 and anti-TNF tended to 
be better in global than in Japanese. 
Because PsA is a clinically heterogene-
ous disorder, we have tried to classify 
PsA by phenotypic differences of pe-
ripheral lymphocyte using 8-color flow 
cytometry and found that PsA can be 
divided to four types, activated Th17-
dominant, Th1-dominant, both of them 
and neither of them. We currently try to 
treat patients with different bDMARDs 
based on the difference of lymphocyte 
phenotype, which may lead to precision 
medicine of PsA. 

Introduction
Psoriasis is a chronic inflammatory and 
immune-mediated skin disorder often 
with systemic manifestation including 
spondylarthritis (SpA). Psoriatic arthri-
tis (PsA) is a representative SpA and 
the chronic and progressive inflamma-
tory arthritis often results in permanent 
joint damage and disability (1-4). It 
has been well known that the incidence 

of psoriasis and PsA is lower in Japan 
than in the Western countries; it might 
however be a wrong knowledge, based 
on the historically biased information 
in Japan.
A nationwide study using the Japanese 
national claims database reported that 
565,903 patients with psoriasis were 
identified in 2010 and that the preva-
lence of psoriasis was 0.44% in Japan 
which was lower than the 1-4% ob-
served in the Western countries (Table 
I) (5, 6). Male to female ratio was 1.44 
and average age was 57 years, which 
contrasted with the almost equal dis-
tribution of males and females in the 
Western countries. The family accumu-
lation of psoriasis was 4-5% in Japa-
nese, whereas it was 20-40% in Cau-
casians. On the other hand, the 0.12% 
prevalence of palmoplantar pustulosis 
(PPP) was observed in Japan and it was 
higher than the 0.01– 0.05% found in 
Western countries. About 20% of these 
patients have psoriasis. 
However, in the database, the incidence 
of PsA and pustulotic arthro-osteitis 
(PAO) was only 1.9% and 0.1% of 
psoriasis, respectively. Moreover, the 
prevalence of diabetes mellitus, hyper-
lipidemia and hypertension was 3.1%, 
3.2% and 5.1%, respectively, although 
body weight and body mass index of 
patients with PsA are usually higher 
than gender- and age-matched healthy 
population (5). Thus, we realize that 
the incident ratio of PsA and systemic 
comorbidities appears to be much low-
er than our experience as well as that 
in the Western countries (7). It can be 
assumed that the presence of arthritis 
and comorbidities might be underes-
timated. The systemic comorbidities 
including arthritis in patients with pso-
riasis may have been missed, because 
the almost all patients with not only 
psoriasis but also PsA have historically 
been under the care of dermatologists, 
but not rheumatologists, in Japan.
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Clinical features of PsA in Japan
A Japanese group of rheumatologists 
and dermatologists has recently re-
ported epidemiological data of PsA (8). 
A total of 3021 patients with psoriasis 
were enrolled in the cohort and 431 pa-
tients were diagnosed by rheumatolo-
gists, based on clinical findings, with 
a mean prevalence of 14.3% (ranged 
8.8 to 20.4%). It is different from that 
shown in the Japanese national data-
base as above (1.9%), but it is similar 
to that of PsA in Caucasian, 6-42%. The 
prevalence of comorbidities was also 
similar to those in the Western coun-
tries, but is completely different from 
that in the national database; hyper-
lipidemia (43.9%), diabetes (15.1%), 
hyperuricemia (20.9%), hypertension 
(23.2%) and liver dysfunction (29.2%). 
Hyperlipidemia was numerically more 
prevalent in the PsA population than in 
the general population. Additionally, 
compared to patients without hyper-
lipidemia, patients with hyperlipidem-
ia had higher body mass index (BMI), 
higher rate of hyperuricemia, hyperten-
sion and liver dysfunction. Thus, judg-
ing from data of rheumatologists, the 
epidemiological data regarding PsA in 
Japan is similar to that in the Western 
countries, which was different from 
our conventional knowledge. 
In the Japanese epidemiological data, 
the median age at onset of psoriasis 
and arthritis was 37.0 and 45.0 years, 
respectively, and psoriasis proceeded 
arthritis in 72.9% of them and 11.0% 
was vice versa (8). Arthritis type was 
polyarthritis (60.4%), oligoarthritis 
(28.6%) and distal interphalangeal ar-
thritis (8.9%). Among PsA 34.6% re-
vealed axial symptoms and imaging 
findings regarding peripheral arthritis 
(66.4%) and axial joints (40.9%) were 
observed. It is note worthy that 89.7% 
of patients fulfilled CASPAR criteria 
for PsA, 98.2% fulfilled ASAS criteria 
for peripheral SpA and 63% fulfilled 
ASAS criteria for axial joint SpA. Skin 
lesion was psoriasis vulgaris (91.9%) 
and pustular psoriasis (6.2%). Thus, 
no large difference in age, age at onset, 
distribution of arthritis and skin disease 
type was observed between these Japa-
nese data and reports from the Western 
countries.

However, male to female ratio is ranged 
1.2 to 1.6 in multiple reports and 1.44 
in the national database above, which 
contrasted with the almost equal dis-
tribution of males and females in the 
Western countries (9). Also, familiar 
accumulation of PsA is 4-5% in Japa-
nese, whereas it is 20-40% in the Cau-
casians. Significant increase is noted in 
HLA-A2, -B27, -B46 and -DR8 in pa-
tients with PsA in Japan (10), whereas 
HLA-B16, -B17, -B27 and -Cw6 are 
known to be associated with PsA in 
Caucasians. One report indicates that 
the vast majority of PsA patients in Ja-
pan possess HLA-A2 (11). The associ-
ation with HLA is various among Asian 
people, but HLA-B27 is not associated 

with PsA in Israel, Korea and Taiwan 
(12). There is marked difference in 
TNF gene polymorphism between 
Japanese and Caucasians. TNF is one 
of the most important cytokines dur-
ing pathological processes of PsA and 
rheumatoid arthritis and gene loci of 
TNF-α locate within the HLA region. 
However, studies from Japan did not 
find any association between TNF gene 
polymorphism and PsA (13), whereas 
polymorphism of TNF-α is associated 
with PsA, especially joint erosion in 
early PsA in Caucasians. The associa-
tion of gene polymorphism of HLA-
Cw0602 and class I MHC chain-related 
gene A with PsA was also reported in 
Caucasians. Thus, the genotypic back-

Table I. Epidemiological differences in PsA between Japanese and Caucasians.

Factors Japanese Caucasians

Prevalence of psoriasis 0.44% 1-4%
Prevalence of PPP 0.12% 0.01-0.05%
Gender Male 1.44 (1.2-1.6) Almost equal
Family accumulation 4-5% 20-40%
Major HLA HLA-A2, B27, B46, DR8 HLA-B16, B17, B27, Cw6
TNF polymorphism Nothing TNF-α-238G/A 
Arthritis / psoriasis 14.3% 8-20%

Fig. 1. Precision medicine using bDMADS based on lymphocyte phenotype in patients with PsA 
(FLOW study).
Based on lymphocyte phenotype, bDMARDs can be differential selected as the following; ustekinum-
ab for patients with activated Th1-dominant, secukinumab for patients with activated Th17-dominant, 
adalimumab for patients with both-high and with major joint complaint, secukinumab for patients with 
both-high and with major skin complaint and adalimumab for patients with both-low.
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grounds appear different among Japa-
nese and Caucasians and differences in 
some clinical features may be due to 
such genetic differences and/or envi-
ronmental exposures (14). 

Response to biological DMARDs in 
PsA
Various cytokines such as IFN-γ, IL-
12, IL-23, IL-17, IL-6 and TNF-α 
play a pivotal role in the pathogen-
esis of psoriasis and PsA by recruiting 
pro-inflammatory cells and biologi-
cal DMARDs (bDMARDs) targeting 
these cytokines have been emerging 
for the treatment (3). The recommen-
dations address conventional synthetic 
DMARDs (csDMARDs) as an initial 
therapy after failure of NSAIDs, fol-
lowed, if necessary, by a bDMARD, 
including anti-TNF antibodies adali-
mumab or infliximab, an anti-IL-12/23 
antibody ustekinumab and an anti-
IL-17 antibody secukinumab (15). 
However, based on the Japan national 
claims database in which almost all 
patients with psoriasis visit dermatolo-
gist, only 0.8% of them were treated 
with bDMARD, whereas 81.4% and 
59.6% were treated with topical cor-
ticosteroid and topical vitamin D, re-
spectively (5). 
The clinical trials of bDMARDs for 
psoriasis were also performed by der-
matologists in Japan. A phase 2/3 study 
of adalimumab in patients with moder-
ate to severe chronic plaque psoriasis 
was done by an adalimumab M04-688 
study group (16). Patients were rand-
omized to receive adalimumab 40 mg 
every other week (eow) monotherapy, 
adalimumab 40 mg with loading by 
80 mg at week 0, 80 mg eow or pla-
cebo. At week 16, a 75% or greater im-
provement in psoriasis area and sever-
ity index (PASI 75) response rates of 
adalimumab 40mg were 57.9%, which 
are significantly greater than those of 
placebo (4.3%). In global phase 3 RE-
VEAL trial, 1212 patients with moder-
ate to severe psoriasis were randomized 
to adalimumab 40 mg eow or placebo 
(17). PASI 75 response rates of adali-
mumab and placebo were 82.6% and 
16.3%, respectively at week 16. Effica-
cy of ustekinumab in Japanese patients 
with moderate to severe plaque psoria-

sis was assessed in a phase 2/3 study 
(18). PASI 75 response rates to usteki-
numab 45 or 90 mg and placebo were 
59.4%, 67.7% and 6.5%, respectively 
at week 12. In a global phase 3 POE-
NIX 2 study, PASI 75 response rates to 
ustekinumab 45 or 90 mg and placebo 
were 66.7%, 75.7% and 3.7%, respec-
tively at week 12 (19). Thus, responses 
to adalimumab or ustekinumab seem to 
be lower in the Japanese study than the 
global study, although patients’ charac-
teristics at baseline were different be-
tween these two studies. 
In contrast, Japanese patients were also 
enrolled in a global phase 3 ERAS-
URE study of secukinumab in patients 
with moderate to severe plaque pso-
riasis (20). PASI 75 response rates to 
secukinumab 150 mg every 4 weeks 
(q4w), 300 mg q4w and placebo were 
4.5%, 71.6% and 81.6%, respectively 
at week 12 in the global study. PASI 75 
response rates to 150mg and 300mg at 
week 52 were 60.1% and 74.3%. Thus, 
each dose of secukinumab was sig-
nificantly efficacious than placebo. In 
the ERASURE study 87 patients were 
enrolled from Japan (21). PASI 75 at 
week 12 of secukinumab 150mg and 
300mg was 86.2 and 82.8%, respec-
tively, which was significantly greater 
than placebo (6.9%). PASI 75 response 
rates to 150mg and 300mg at week 52 
were 75.9% and 88.2%. Thus, secuki-
numab appears to reveal slightly better 
in the Japanese group than the global 
one. 
However, arthritis was not assessed 
at all in any of Japanese studies and 

prevalence of PsA among psoriasis en-
rolled in the studies was not reported. 
We, therefore, assessed the efficacy of 
bDMARDs in patients with PsA who 
were enrolled in the FIRST registry in 
our Department. All the patients with 
rheumatoid arthritis who initialized or 
switched bDMARDs were hospitalized 
and enrolled in the FIRST registry in 
order to check indication/contraindica-
tion and inclusion/exclusion criteria or 
to select appropriate bDMARDs. Pa-
tients with PsA treated with bDMARDs 
have been also registered since 2011 
and 44 patients are on the list (Table 
II). Mean age was 48 years old, male-
female ratio was 1.3, mean disease du-
ration was 140 months, mean DAS28 
(ESR) was 4.4, mean SDAI was 17.7 
and mean PASI score was 8.8. Skin le-
sion proceeded to arthritis in 64% of 
them and 86% of them concomitantly 
used methotrexate. PASI score was 
significantly decreased from 8.8 to 3.4 
and PASI 75 response ratio was 52% 
at month 6. DAS28 (ESR) and sim-
plified disease activity index (SDAI) 
were significantly reduced from 4.4 to 
2.8 and from 17.7 to 8.6 at month 6, re-
spectively, by bDMARDs. At month 6, 
50% and 48% reached DAS28 (ESR)-
remission and SDAI-remission, 66% 
and 66% reached DAS28-low disease 
activity (LDA) and SDAI-LDA, re-
spectively. Although the difference 
among bDMARDs was not found with 
the limited number, it is confirmed that 
bDMARDs efficiently improved arthri-
tis as well as skin lesion in Japanese 
PsA patients. 

Table II. Characteristics of 44 patients with PsA at the initiation with bDAMRDs.

Base line characteristics Means ± SD

Age 47.7 ± 12.8
Gender Male 27 (61.3%)
Disease duration 139 ± 109 months
On set Skin ahead 28, arthritis ahead 5, simultaneous 11
Treatment history of skin Topical therapy (GC, PUVA) 19, nothing 21
Treatment history of arthritis MTX 38, CsA 9, TAC 3, GC 6, SASP 8, IFX 11, ADA 2, UST 3
Concomitant drugs MTX38, others 2, nothing 4
Comorbidities Diabetes mellitus 8, hypertension 7, chronic kidney disease 2,  
 hyperlipidemia 2
DAS28(ESR) 4.38 ± 1.22
SDAI 17.7 ± 11.0
PASI score 8.8 ± 12.3
Used biological DMARD IFX 15, ADA 17, UST 7, SEC4
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Is precision medicine possible for 
PsA? 
Although head-to-head comparison 
was not performed, all the bDMARDs 
targeting TNF, IL-17 or IL-12/IL-23 
are almost similarly effective for pa-
tients with PsA from results of multi-
ple global clinical phase 3 studies (22). 
However, it remains unclear how we 
can distinguish responders to each bD-
MARD before the intervention. 
We have recently assessed phenotype 
of peripheral lymphocyte in patients 
with PsA using 8-color flow cytom-
etry according to a human immunol-
ogy project of NIH/FOCIS (FLOW 
study) (23). Lymphocyte phenotypic 
analyses are often useful to distinguish 
immunological characteristics of each 
patient because they reveal the fol-
lowings; 1) differentiation stage such 
as naïve T cells or memory T cells, 2) 
lineage or functional difference such 
as Th1, Th2 or Th17, 3) activation sta-
tus or cellular signaling pathways of 
lymphocytes. However, there were no 
significant differences in proportion of 
CD3+CD4+CD45RA-CXCR3+CCR6- 
Th1 cells, Th17 cells, Treg cells and 
other subsets among CD4+ T cells be-
tween healthy volunteers and patients 
with PsA.  
On the other hand, we have also re-
alized that outliers of lymphocytic 
phenotypes were observed in some 
patients with PsA. For instance, 
some patients possessed high ratio of 
CD3+CD4+CD45RA-CXCR3+CCR6-

CD38+HLA-DR+ activated Th1 cells 
among CD4+ T cells. Some patients 
beard activated Th17 cell-dominancy 
in their peripheral CD4+ T cells. Fur-
thermore, both activated Th1 cells and 
activated Th17 cells increased in some 
patients, whereas in some patients both 
of them are comparable to those in 
healthy volunteers. Thus, patients with 
PsA can be divided into 4 patterns in 
the phenotypes of peripheral CD4+ T 
cells: 1) activated Th1-dominant, 2) 
activated Th17-dominant, 3) activated 
Th1/Th17-high or 4) activated Th1/
Th17-low. Based on lymphocyte phe-
notype, bDMARDs can be differential-
ly and strategically selected as the fol-
lowings; ustekinumab for patients with 
activated Th1-dominant, secukinumab 

for patients with activated Th17-dom-
inant, adalimumab for patients with 
both-high and with major joint com-
plaint, secukinumab for patients with 
both-high and with major skin com-
plaint and adalimumab for patients 
with both-low. This study has just 
started, but preliminary results appear 
successful. For instance, secukinumab 
was selected in a PsA patient with both 
activated Th1/Th17 high and with se-
vere psoriasis and these phenotypes 
markedly reduced from peripheral 
CD4+ T cells and SDAI-remission and 
PASI=0.0 were successfully obtained 
at month 6 after the treatment. The ac-
cumulation of data in multiple patients 
is prerequisite to get good evidence, 
but it can be expected that this strategic 
trial will lead to precision medicine of 
PsA. 
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