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ABSTRACT

Introduction: This study aims to describe the
demographic, clinical, laboratory, and ultra-
sonic characteristics of patients with psoriatic
arthritis (PsA) in the Psoriatic Arthritis cohort of
West China Hospital.
Methods: In this cross-sectional study, we
included patients diagnosed with PsA according
to the Classification Criteria for Psoriatic
Arthritis, collected their demographic informa-
tion, medical histories, and treatments, evalu-
ated all domains (skin and nail lesions,

tenderness, swelling, enthesitis, dactylitis, and
axial arthritis) related to PsA, and then per-
formed descriptive statistical analyses of all
data.
Results: A total of 275 patients with PsA were
included in this study. The ratio of male to
female patients was 2.16:1. Skin lesions pre-
ceded arthritis in 86.5% of these patients with
PsA with a mean interval of 10.1 years. The
metacarpophalangeal (MCP) joints, proximal
interphalangeal (PIP) joints of fingers, and
sacroiliac joints are the most commonly
involved sites of tenderness, swelling, and the
spine, respectively. Among all comorbidities,
fatty liver has the highest incidence with 33.1%.
Finally, we noted that the mean disease dura-
tion of PsA was 4.2 years, suggesting a delay in
the diagnosis of PsA.
Conclusion: Our study proposes that the
prevalent population of PsA are male patients
with psoriasis over 40 years of age who have a
long disease course. For patients with PsA, MCP,
PIP joints of fingers, and sacroiliac joints are the
most frequently affected anatomical sites. With
respect to comorbidities, the association
between PsA and fatty liver and the underlying
molecular mechanisms are worthy of further
exploration.
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Key Summary Points

Why carry out this study?

A thorough grasp of the clinical
characteristics of PsA is urgently required to
direct physicians in accurately appreciating
the assessment strategies of PsA and further
promoting early diagnosis.

This study aims to describe the demographic,
clinical, laboratory, and ultrasonic
characteristics of patients with PsA in a
Chinese center.

What was learned from the study?

Our study proposes that the prevalent
population of PsA are male patients with
psoriasis over 40 years of age who have a
long disease course.

The metacarpophalangeal joints, proximal
interphalangeal joints of fingers, and
sacroiliac joints are the most frequently
affected anatomical sites of patients with
PsA.

The association between PsA and fatty liver
and the underlying molecular mechanisms
are worthy of further exploration.

INTRODUCTION

Psoriatic arthritis (PsA) is a chronic inflamma-
tory musculoskeletal disorder with various
prevalence rates in different regions, affecting
approximately 6–41% of individuals in the
psoriatic population [1]. The clinical manifes-
tations of PsA are complex and involve both
peripheral and axial joints characterized by
synovitis, enthesitis, dactylitis, and sacroiliitis
[2]. Along with arthritis, patients frequently
experience extra-articular manifestations such
as psoriatic skin lesions and nail psoriasis [2].
Moreover, some patients may also have
comorbidities such as cardiovascular disease,
metabolic diseases, fatty liver, anxiety, and

depression, which significantly burden them
[3].

Patients with PsA exhibit highly heteroge-
neous clinical manifestations that span a wide
range of domains, so understanding the severity
of PsA requires a thorough evaluation of pain,
swelling, function, and disease activities of the
peripheral and axial joints, assessment of pso-
riatic lesions and nails, and laboratory and
imaging examinations, which are highly chal-
lenging [4]. However, a complete assessment of
the patient with PsA is recommended before
choosing treatment measures, which may be
beneficial in helping the patient to reap better
outcomes [5]. Therefore, there is an urgent for a
comprehensive understanding of the clinical
features of PsA to guide clinicians in precisely
comprehending the assessment strategies of PsA
and further facilitate early diagnosis and indi-
vidualized treatment approaches. Although the
clinical characteristics of PsA have been sum-
marized in several cohorts [6–10] from various
countries since the 1970s, the clinical variables
included in different studies are heterogeneous
and limited, necessitating further information
from other cohorts. Therefore, this study aims
to describe the demographic, clinical, labora-
tory, and ultrasonic characteristics of patients
with PsA in a Chinese center, further complet-
ing this field.

METHODS

Patient Enrollment and Study Design

From April 2020 to October 2022, all patients
who came from the Department of Dermatol-
ogy, West China Hospital, Sichuan University,
and met the Classification Criteria for Psoriatic
Arthritis (CASPAR) [11] with confirmed PsA
diagnosis were enrolled in our PsA cohort,
namely the Psoriatic Arthritis cohort of West
China Hospital (PARWCH). We conducted this
cross-sectional study using baseline data of
these patients in the cohort.

The study was approved by the ethics com-
mittee of West China Hospital, Sichuan
University (approval number 2022(1842)) and
performed in accordance with the Helsinki
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Declaration of 1964, and its later amendments.
Each participating patient signed an informed
consent form. No identifying information of
participants was included in the manuscript.

Data Collection and Clinical Evaluation

All patients in the cohort were interviewed and
examined in detail, and a variety of data were
collected, including demographics, medical
histories, laboratory indexes, imaging findings,
personal and family histories, comorbidities,
extra-articular manifestations, and treatments.

Regarding the medical histories, we focused
on the age at onset of skin lesions and arthritis
and the disease duration of psoriasis and PsA.
The disease duration of PsA means the interval
between the onset of musculoskeletal disease
and the time of the diagnosis. We calculated the
percentage of patients with various onset
orders. Co-occurrence of psoriatic lesions and
arthritis means that the interval between the
two is less than 1 year. Additionally, we divided
the skin lesions of patients into plaque, ery-
throdermic, and pustular subtypes and used the
Psoriasis Area and Severity Index (PASI) and
Body Surface Area (BSA) to determine the
severity of plaque psoriasis. For patients with
nail involvement, we divided the nail damage
into two groups: nail matrix lesions (pitting,
leukonychia red spots in the lunula, and
crumbling) and nail bed lesions (onycholysis,
splinter hemorrhages, subungual hyperkerato-
sis, and oil drop) [12].

All patients with PsA in PARWCH were clas-
sified into three subtypes, namely peripheral
type, axial type, and mixed type. We defined
subtypes based on clinical symptoms, physical
examination, and imaging manifestations.
Patients with PsA who have only axial involve-
ment present with inflammatory neck/back
pain as well as limited mobility with radio-
graphic sacroiliitis and typical structural chan-
ges in the spine (nonmarginal syndesmophytes,
fusion of facet joints, bone marrow, soft tissue
edema, etc.) which could be detected by CT and
MRI [13]. Patients with PsA who have only
peripheral involvement frequently exhibit
swelling, pain, and stiffness in the peripheral

joints, and some patients may show sausage
digit (dactylitis), with abnormalities such as
synovitis, enthesitis, and bone erosion detected
by ultrasound [2]. Patients with mixed subtype
have both peripheral and axial involvement.
For patients with peripheral arthritis, we per-
formed detailed physical examinations and
recorded 66/68-swollen and tender joint counts
(SJC66/TJC68). Furthermore, we also recorded
the visual analog scale (VAS) scores of pain,
patient’s and physician’s global assessment of
disease activity, disability index of the health
assessment questionnaire (HAQ), and acute
phase reactant, including high-sensitivity C-re-
active protein (hs-CRP) and erythrocyte sedi-
mentation rate (ESR), which are necessary for
the American College of Rheumatology (ACR)
scoring system [14]. The Leeds enthesitis index
(LEI) and Leeds dactylitis index (LDI) were used
to evaluate the conditions of enthesitis and
dactylitis in these patients, respectively. More-
over, to characterize the types of peripheral
joint lesions, we performed ultrasound exami-
nations for each patient in our cohort. The
operations were conducted by three sonogra-
phers with more than 5 years of experience in
musculoskeletal ultrasound imaging according
to the guidelines for musculoskeletal ultrasound
examination jointly developed by the American
Society of Ultrasound in Medicine (AIUM) [15].
The sonographers examined all target joints,
tendons, and bursae in grayscale mode and
examined blood flow signals in PD mode,
focusing on the changes in synovitis, osteo-
phytes, joint effusion, enthesitis, tenosynovitis,
bone erosions, bursitis, and dactylitis in these
patients with PsA [16]. For patients with axial
arthritis, variables associated with axial activity,
including Bath Ankylosing Spondylitis Func-
tional Index (BASFI), Bath Ankylosing
Spondylitis Disease Activity Index (BASDAI),
and VAS scores of back pains, were assessed and
recorded.

Regarding personal and family histories, we
gathered information on previous smoking,
drinking, surgeries, trauma, infections, and
family history of psoriasis and PsA. Moreover,
comorbidities and extra-articular manifesta-
tions, including hypertension, type 2 diabetes,
cardiovascular disease, inflammatory bowel
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disease, uveitis, fatty liver disease, anxiety, and
depression, were also recorded. With respect to
treatment, we collected the patients’ previous
treatment histories as well as current treatment
options, focusing on methotrexate, nons-
teroidal anti-inflammatory drugs (NSAIDs), tra-
ditional Chinese medicine (TCM), biologicals
(interleukin (IL)-17 inhibitors; tumor necrosis
factor alpha (TNFa) inhibitors, IL-23 inhibitors),
and Janus kinase inhibitors (Jaki).

Statistical Analysis

We performed descriptive statistical analyses of
all data. Count (%) was used to express cate-
gorical data, and the mean (SD) was used to
represent continuous variables. The analyses
were performed using R (version 4.0.2), and the
ggplot2 package in R was used for plotting.

RESULTS

Demographic and Disease-Related Clinical
Information

In this cohort of 275 patients with confirmed
PsA, the demographic and disease-related clini-
cal information were well documented and
detailed in Table 1. The male/female ratio was
2.16:1, with a mean age of 44.6 (SD 11.9). The
median body mass index (BMI) was 24.0 (SD
3.8), and the stratified statistics showed that
over half of the patients (164, 59.6%) were
considered overweight and generally obese.
Given that patients with PsA in this cohort were
consulted at the Department of Dermatology,
all of them were troubled with psoriatic lesions,
and most of them (269, 97.8%) were diagnosed
with plaque psoriasis with a mean PASI of 5.8
(SD 7.6). The mean age at onset of the skin
lesions was 31.0 (SD 12.5) years, which is
younger than that of arthritis (40.4 ± 12.1).
Likewise, skin lesions preceded arthritis in
86.5% of these patients with PsA, with a mean
interval of 10.1 (SD 8.9) years. Nail lesions
including nail matrix and nail bed involvement
were reported in 171 patients (62.2%). With
respect to comorbid conditions, fatty liver

Table 1 Demographic and clinical features of patients in
PARWCH

Variable N = 275

Demographic information

Sex, male to female ratio 2.16:1

(188:87)

Age, years, mean (SD) 44.6 (11.9)

BMI, kg/m2, mean (SD) 24.0 (3.8)

Overweight, 23 B BMI\ 27.5, n (%) 121 (44.0)

Grade 1 obesity, 27.5 B BMI\ 32.5,

n (%)

39 (14.2)

Grade 2 obesity, 32.5 B BMI\ 37.5,

n (%)

2 (0.7)

Grade 3 obesity, BMI C 37.5, n (%) 2 (0.7)

Disease-related clinical information

Disease onset

Onset of skin lesions, years, mean (SD) 31.0 (12.5)

Disease duration of psoriasis, years, mean

(SD)

13.7 (10.0)

Onset of PsA, years, mean (SD) 40.4 (12.1)

Disease duration of PsA, years, mean

(SD)

4.2 (6.6)

Skin lesions precede arthritis, n (%) 238 (86.5)

Interval between skin lesions and

arthritis, years, mean (SD)

10.1 (8.9)

Skin lesions later than arthritis, n (%) 20 (7.3)

Skin lesions and arthritis occurring

simultaneously, n (%)

17 (6.2)

Subtypes of psoriasis

Plaque psoriasis, n (%) 269 (97.8)

PASI, mean (SD) 5.8 (7.6)

BSA, mean (SD) 8.9 (16.5)

Erythrodermic psoriasis, n (%) 3 (1.1)

Pustular psoriasis, n (%) 3 (1.1)

Nail lesions 171 (62.2)

Nail matrix involvement, n (%) 110 (40.0)
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disease, hypertension, anxiety, and type 2 dia-
betes presented relatively high incidences of
33.1%, 15.3%, 9.1%, and 7.3%, respectively.

Characteristics of Joint Involvement

The three subtypes of patients with PsA are
shown in the pie diagram (Fig. 1a). All patients
with peripheral joint involvement completed
the ultrasound assessment, and typical mani-
festations such as synovitis, enthesitis, bone
erosions, and dactylitis were found in 176
(69.8%), 70 (27.8%), 55 (21.8%), and 14 (5.6%)
patients, respectively (Fig. 1b). Through physi-
cal examination, the mean TJC was 5.7, and the
mean SJC was 2.4. The ten most frequently
anatomical sites with tenderness and swelling
are shown as bar charts in Fig. 1c and d, wherein
metacarpophalangeal (MCP) joints and proxi-
mal interphalangeal (PIP) joints of fingers rank
first, respectively. Subsequently, we also exam-
ined enthesitis and dactylitis; the mean LEI was

Table 1 continued

Variable N = 275

Nail bed involvement, n (%) 156 (56.7)

Peripheral joint involvement (n = 252a)

TJCs, mean (SD) 5.7 (9.2)

SJCs, mean (SD) 2.4 (4.6)

Patient’s pain VAS, mean (SD) 3.8 (2.9)

Patient’s disease activity VAS, mean (SD) 4.5 (2.8)

Physician’s disease activity VAS, mean

(SD)

4.0 (2.6)

LEI, mean (SD) 0.4 (1.0)

LDI, mean (SD) 0.3 (1.0)

Axial joint involvement (n = 140b)

BASFI, mean (SD) 0.9 (1.8)

BASDAI, mean (SD) 1.1 (2.1)

Patient’s global VAS, mean (SD) 3.4 (3.3)

Back pain VAS, mean (SD) 1.8 (2.8)

Functional and laboratory evaluation

HAQ, mean (SD) 0.2 (0.5)

hs-CRP, mg/L, mean (SD) 11.1 (21.6)

ESR, mean (SD) 20.9 (23.0)

Personal and family history

Smoking history, n (%) 120 (43.6)

Drinking history, n (%) 103 (37.5)

Surgery history, n (%) 115 (41.8)

Trauma history, n (%) 54 (19.6)

Infection history, n (%) 19 (6.9)

Family history of psoriasis, n (%) 67 (24.4)

Family history of PsA, n (%) 14 (5.1)

Comorbid conditions

Hypertension, n (%) 42 (15.3)

Type 2 diabetes, n (%) 20 (7.3)

Cardiovascular disease, n (%) 7 (2.6)

Fatty liver disease, n (%) 91 (33.1)

Table 1 continued

Variable N = 275

Anxiety, n (%) 25 (9.1)

Depression, n (%) 11 (4.0)

Extra-articular manifestations

Uveitis, n (%) 5 (1.8)

Inflammatory bowel disease, n (%) 2 (0.7)

PARWCH Psoriatic Arthritis cohort of West China
Hospital, BMI body mass index, cutoff value of BMI was
followed by the BMI typing for Asian populations [23],
PsA psoriatic arthritis, PASI psoriasis area and severity
index, BSA body surface area, TJC tender joint counts, SJC
swollen joint counts, VAS visual analog scale, LEI Leeds
enthesitis index, LDI Leeds dactylitis index, BASFI Bath
ankylosing spondylitis functional index, BASDAI Bath
ankylosing spondylitis disease activity index, HAQ health
assessment questionnaire, hs-CRP high-sensitivity C-reac-
tive protein, ESR erythrocyte sedimentation rate
a252 patients include those with peripheral and mixed PsA
b140 patients include those with axial and mixed PsA

Rheumatol Ther (2023) 10:775–784 779



0.4 (SD 1.0), and the mean LDI was 0.3 (SD 1.0).
The mean pain VAS was 3.8 (SD 2.9), and the
patients reported higher disease activity VAS
than physician (4.5 ± 2.8 vs. 4.0 ± 2.6)
(Table 1).

Among patients with axial involvement, the
sacroiliac joint (112, 80.0%) was the most fre-
quently detected site, followed by the lumbar
vertebrae (38, 27.1%) and cervical vertebrae (20,

14.3%) (Fig. 1e). The mean back pain VAS was
1.8 (SD 2.8). The functional assessment of axial
joints was based on BASFI (0.9 ± 1.8). The dis-
ease activity assessment, BASDAI, scored
1.1 ± 2.1. Of the 275 patients with PsA, the
mean HAQ was 0.2 (SD 0.5), indicating that
arthritis had little impact on the lives of the
patients in this cohort. Finally, we found that
the values of hs-CRP and ESR both increased in
patients with PsA.

Fig. 1 Characteristics of joint involvement of patients in
PARWCH. a Classification of subtypes in patients with
PsA; b ultrasonic changes of peripheral joints; c ten most
frequent anatomical sites with tenderness in patients with
peripheral arthritis (n = 252, 91.6%); d ten most frequent
anatomical sites with swelling in patients with peripheral

arthritis (n = 252, 91.6%); e proportion of sites involved
in axial arthritis (n = 140, 50.9%); PARWCH the Psori-
atic Arthritis cohort of West China Hospital, MCP
metacarpophalangeal joints, PIP proximal interphalangeal
joints, DIP distal interphalangeal joints, MTP metatar-
sophalangeal joints
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Previous and Current Therapy

In this cohort, almost all patients with PsA
received conventional systematic medication
before, and only 10 patients (3.6%) denied ever
being treated with this class of medicine. There
were 212 biological-naı̈ve patients (77.1%), the
remaining 63 patients (22.9%) were biological-
experienced, 59 patients (21.5%) had been
treated with TNFai, and 23 patients (8.4%) had
been treated with IL-17i. After the diagnosis of
PsA was clear, more than half of the patients
received biologicals. Seventy-seven patients
(28.0%) were treated with TNFai and 59 patients
(21.5%) with IL-17i.

DISCUSSION

In this study, we comprehensively reported the
clinical characteristics of patients with PsA and
summarized their prevalent subtypes, areas of
involvement, and comorbidities.

Our findings demonstrated that men are
more likely than women to develop PsA, with a
mean peak age of approximately 44 years. The
majority of patients initially appear with psori-
atic lesions and psoriasis precedes arthritis by an
average of 10 years, supporting physicians with
a window of opportunity for early screening
and therapeutic interventions. These results are
consistent with several earlier studies [8, 9]
showing that the prevalent population of PsA
are male patients with psoriasis over 40 years of
age with a long disease duration.

Furthermore, we discovered that peripheral
PsA was the most common subtype in this
cohort; MCP and PIP joints of fingers were the
most frequently affected anatomical sites pre-
senting with tenderness and swelling, respec-
tively. It is noteworthy that this finding can be
supported by another Chinese PsA cohort [9].
However, the past view was that distal inter-
phalangeal joint involvement was more specific
for PsA and can be utilized as a marker to dif-
ferentiate PsA from rheumatoid arthritis [17].
Therefore, our findings suggest that it might be
more challenging to distinguish between PsA
and seronegative rheumatoid arthritis in clini-
cal practice. Moreover, we presented that the

Table 2 Previous and current treatments of patients in
PARWCH

Treatment N = 275

Previousa

Conventional treatment

Methotrexate, n (%) 132

(48.0)

Acitretin, n (%) 73 (26.6)

Ciclosporin, n (%) 10 (3.6)

Phototherapy, n (%) 61 (22.2)

NSAIDs, n (%) 45 (16.4)

TCM, n (%) 117

(42.6)

Without any conventional treatment, n (%) 10 (3.6)

Biologicals, n (%) 63 (22.9)

IL-17i, n (%) 23 (8.4)

TNFai, n (%) 59 (21.5)

IL-12/23i & IL-23i, n (%) 0 (0.0)

Currentb

Conventional treatment

Methotrexate, n (%) 83 (30.2)

NSAIDs, n (%) 30 (10.9)

TCM, n (%) 38 (13.8)

Biologicals and small molecule inhibitors, n
(%)

141

(51.3)

IL-17i, n (%) 59 (21.5)

TNFai, n (%) 77 (28.0)

IL-12/23i & IL-23i, count (%) 3 (1.1)

Jaki, n (%) 2 (0.7)

PARWCH Psoriatic Arthritis cohort of West China
Hospital, NSAIDs nonsteroidal anti-inflammatory drugs,
TCM traditional Chinese medicine, including Triptery-
gium wilfordii, total glucosides of Paeonia and glycyrrhizin,
IL-17i interleukin-17 inhibitors, TNFai tumor necrosis
factor-alpha inhibitors, IL-12/23i interleukin-12/23 inhi-
bitors, Jaki Janus kinase inhibitors
aSome patients received multiple therapies in the past
bSome people take several different medication
combinations
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most frequently involved axial site was the
sacroiliac joint, paralleling the opinion that the
sacroiliac joint is one of the most common
manifestations of early PsA [13]. Previously,
Williamson et al. [18] observed MRI features of
sacroiliitis in 38% of unselected patients with
PsA. In 2017, Maldonado-Ficco and colleagues
[19] evaluated 135 MRI spine scans, and they
reported sacroiliac joint involvement in only
24.4% of participants. By comparison, we
showed a high proportion of sacroiliac affection
because this percentage was based on patients
with axial involvement. We ordered radio-
graphic spine examination only for patients
with PsA who presented with inflammatory
back pain or other suspected symptoms. More-
over, spine joint involvement was defined by
combining spine CT and MRI, which are highly
complementary in detecting structural changes
and inflammatory features, and might enhance
the sensitivity and accuracy.

Among all comorbidities included in this
study, patients with PsA in our cohort exhibited
a high prevalence of fatty liver disease. Notably,
it has been demonstrated in both our prior work
and the study carried out by Candia and col-
leagues that non-alcoholic fatty liver disease is
quite common in patients with PsA and can be a
risk factor for PsA transition [20, 21]. This study
further supported this finding, indicating that
the relationship between PsA and fatty liver and
the underlying molecular mechanisms merit
further investigation.

Additionally, we noted that the interval
between the onset of musculoskeletal disease
and the time of the PsA diagnosis averaged
4.2 years, suggesting that patients’ arthritic
symptoms have often been ignored or misdi-
agnosed over the past several years. As a result
of the delayed diagnosis, these patients have
not obtained adequate and standardized treat-
ment in the past, as seen by the low usage of
NSAIDs, methotrexate, oral small molecule
inhibitors, and biologicals. After diagnosis of
PsA was clear, the vast majority of patients
received the recommended treatments, with the
proportion of biologic therapies rising to 51.3%.
A study in Ireland [22] found that even a
6-month diagnostic delay contributes to poor
radiographic and functional outcomes in PsA,

suggesting the importance of accurate and
prompt diagnosis for treatment response in
patients with PsA.

Our study comprised a thorough analysis of
every domain relevant to patients with PsA and
laboratory and imaging results, making the data
complete and sufficient. However, our study has
some limitations. On the one hand, we did not
set up controls with other joint diseases or
normal people, so our conclusion is descriptive.
Given that many of our results are also sup-
ported in other cohorts, we believe that these
conclusions remain plausible. On the other
hand, since this is a single-center study, the
conclusions need to be further confirmed by
more studies.

CONCLUSION

The prevalent population of PsA are male
patients with psoriasis over 40 years of age who
have a long disease course. The three anatomi-
cal areas most typically impacted by PsA are the
MCP joints, PIP joints of fingers, and sacroiliac
joints. Regarding comorbidities, it would be
worthwhile to explore the relationship between
PsA and fatty liver as well as the underlying
molecular pathways.
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