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ABSTRACT

Objective: We aimed to investigate the dis-
crepancy in metabolic syndrome (MS) and car-
diovascular disease (CVD) between patients
with psoriatic arthritis (PsA) and those with
rheumatoid arthritis (RA).
Methods: Patients with PsA and RA were
enrolled between 1 December 2018 and 31
December 2021. Data on their demographics,
height, weight, waist circumference, clinical
and laboratory data, and comorbidities were
collected. Disease activities of patients with RA
and PsA were assessed. Prevalence was estimated
by dividing cases (such as MS and CVD) of PsA
and RA individually. Propensity score matching
and inverse probability of treatment weighting
were used for further validation.
Results: Consecutively, 197 patients with PsA
and 279 patients with RA were enrolled in this
study. Both MS [36.0% versus 23.3%, p = 0.002,
OR 1.54 (1.16, 2.05)] and CVD [6.6% versus
1.1%, p = 0.001, OR 6.13 (1.77, 21.25)] were
more frequently observed in patients with PsA

compared with patients with RA. The frequency
of abdominal obesity was also higher in patients
with PsA [61.9% versus 33.0%, OR 1.87 (1.53,
2.29), p\ 0.001]. After 1:1 propensity score
matching for age, sex, smoking history, serum
lipids, and disease activity, MS remained more
common in 117 patients with PsA than in 117
patients with RA (37.6% versus 23.1%,
p = 0.016) These findings remained after the
inverse probability of treatment weighting in
196 patients with PsA and 288 patients with RA.
A positive linear relationship between MS with
disease activity was found in patients with PsA,
but not in patients with RA.
Conclusion: Considerable discrepancies in MS
and CVD were observed between patients with
PsA and those with RA. The greater odds of MS
and CVD emphasize the need to pay more
attention to metabolic and cardiovascular con-
ditions in patients with PsA.
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Key Summary Points

Why carry out this study?

Frequencies of metabolic syndrome (MS)
and cardiovascular disease (CVD) have
been seldom investigated in Chinese
patients with psoriatic arthritis (PsA).

The discrepancies of MS and CVD have
never been directly compared between
patients with PsA and those with
rheumatoid arthritis (RA) in mainland
China.

What was learned from this study?

The results of propensity score matching
and inverse probability of treatment
weighting indicate that MS and CVD are
more frequently observed in patients with
PsA than in patients with RA, despite the
influence of age, sex, smoking history, or
disease activity.

More attention should be paid to
metabolic and cardiovascular conditions
in patients with PsA that conform to the
Treatment Guidelines of Group for
Research and Assessment of Psoriasis and
Psoriatic Arthritis (GRAPPA).

INTRODUCTION

Rheumatoid arthritis (RA) and psoriatic arthritis
(PsA) are both autoimmune diseases character-
ized by inflammatory arthritis, with a preva-
lence of 0.5% and 0.1–0.25%, respectively [1, 2].
Extra-articular manifestations, including psori-
asis psoriatic nails, uveitis, dactylitis, and
enthesitis in PsA and lung disease and vasculitis
in RA, can occur and indicate poor prognosis in
both diseases [3, 4]

Metabolic syndrome (MS) is marked by the
presence of three or more of a group of features,
including impaired glucose tolerance or type 2
diabetes mellitus (T2DM), abdominal obesity,

dyslipidemia, and hypertension, that are linked
to increased risk of cardiovascular disease (CVD)
[5]. MS is associated with chronic inflammation.
The pro-inflammatory and procoagulant state
caused by MS plays an important role in the
development of CVD [6]. Previous studies
showed an increased risk of MS both in patients
with RA and in those with PsA [7, 8]. A meta-
analysis of 70 studies showed MS in
14.32–37.83% of patients with RA [7], while a
study by Lin et al. showed that 42% of patients
with PsA had MS [9]. In addition, the risk of MS
in patients with psoriasis was also increased
[10]. Therefore, patients with PsA appear to be
more likely to have MS than patients with RA.
Both MS and inflammation have been con-
firmed to contribute to the development of
cardiovascular disease (CVD) [6]. Compared
with the general population, the risk of CVD in
patients with inflammatory arthritis such as RA
and PsA was markedly elevated [11].

There has been limited investigation into the
discrepancy of MS and CVD between RA and
PsA. Moreover, no consistent conclusions about
the discrepancy of MS and CVD between RA
and PsA have been reached. Research by Mok
and Labitagan et al. showed the prevalence of
MS and CVD in patients with PsA was higher
than in patients with RA [12, 13]. However,
Cooksey et al. found an opposite phenomenon
[14]. Research of Ozkul and Lauper et al.
revealed no significant difference in the preva-
lence of MS and CVD in RA and PsA [15, 16].
Importantly, none of these previous studies had
attempted to control for the influence of
potential confounding variables, such as age
and sex, key risk factors of MS. Therefore, we
designed this study with the intention of
examining the discrepancy in MS and CVD
between patients with RA and those with PsA,
using both propensity score matching and
inverse probability of treatment weighting.

METHODS

Study Design

This is a cross-sectional study carried out in the
rheumatology clinic of Peking University First
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Hospital to observe discrepancies of MS and
CVD in patients with PsA and those with RA.

Participants

Consecutive patients with RA and PsA were
enrolled in the rheumatology clinic of Peking
University First Hospital from 1 December 2018
to 31 December 2021. All patients were over
18 years old. The patients with PsA fulfilled the
Classification criteria for Psoriatic Arthritis
(CASPAR), and patients with RA satisfied the
2010 American College of Rheumatology/Euro-
pean League Against Rheumatism (ACR/EULAR)
classification criteria [17]. Patients with malig-
nancy, infection, or rheumatic diseases other
than RA or PsA were excluded from the study.

The study was approved by the institutional
Research Ethics Committee, and all patients
received informed consent for data collection of
their medical records.

Clinical Data Collection

The following data were collected: disease
duration, height, weight, waist circumference,
clinical manifestations, laboratory parameters
including erythrocyte sedimentation rate (ESR),
C-reactive protein (CRP), fasting blood glucose
(FBG), and fasting lipid profiles. Normal ranges
of these laboratory tests are presented in Sup-
plementary Table 1. Patient’s and evaluator’s
global assessments (PGA/EGA) were docu-
mented. Composite disease activity scores,
including Clinical Disease Activity Index
(CDAI), Simplified Disease Activity Index
(SDAI), and Disease Activity Score based on
28-joint count (DAS28) for RA and Disease
Activity Index for Psoriatic Arthritis (DAPSA)
and Psoriasis Area and Severity Index (PASI) for
PsA, were calculated. History of comorbidities
including hypertension, T2DM, and cardiovas-
cular and cerebral vascular disease were col-
lected. MS was diagnosed according to the
definitions proposed by the International Dia-
betes Federation (IDF). In detail, the diagnosis
of MS requires the presence of at least three of
the following five criteria: (1) waist circumfer-
ence C 85 cm in men and C 80 cm in women;

(2) hypertriglyceridemia with triglyceride
(TG)[150 mg/dl (1.7 mmol/L); (3) low high-
density lipid, with HDL\40 mg/dl in men
(1.03 mmol/L) and\50 mg/dl in women
(1.3 mmol/L); (4) elevated blood pressure, with
systolic blood pressure C 130 mmHg and/or
diastolic blood pressure C 85 mmHg or treat-
ment of previously diagnosed hypertension
(HTN); (5) elevated FBG C 100 mg/dl
(5.6 mmol/L) or previously diagnosed type 2
diabetes mellitus (T2DM) [18]. In the present
study, patients’ diagnosis of HTN and T2DM
and history of cerebral and cardiovascular dis-
eases were based on their self-reports.

The disease activity of PsA was defined by the
DAPSA score. The cutoff values of the DAPSA
score were proposed as B 4 for remission,[4
and B 14 for low disease activity (LDA),[14
and B 28 for moderate disease activity (MDA),
and[ 28 for high disease activity (HDA) [19].
The disease of RA was defined by the DAS28CRP
score. The cutoff values of DAS28CRP were
proposed as B 2.6 for remission,[ 2.6 and
B 3.2 for LDA,[ 3.2 and B 5.1 for MDA,
and[ 5.1 for HDA.

Statistical Analysis

Data are presented as mean (± SD), median
(IQR), or proportion (%) as appropriate. Com-
parisons of continuous variables with normal
distribution were performed using Student’s t-
test such as age, serum lipid spectrum, body
mass index (BMI), and waist circumstance.
Other continuous variables with non-normal
distribution were evaluated by Mann–Whitney
U test. Categorical variables were reported as
frequencies and were analyzed by chi-squared
test with odds ratio (OR). Pearson’s coefficient
was used to describe the correlation between
disease activity parameters and the number of
MS components. Propensity score matching was
used to reduce the influence of bias and con-
founding variables, including age and sex.
These analyses were performed using SPSS ver-
sion 22.0.

Propensity score matching (PSM) and
propensity score-based inverse probability of
treatment weighting (IPTW) were used to adjust
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the covariates including age, gender, smoking
history, triglyceride, total cholesterol, and dis-
ease activity, to ensure the robustness of our
findings. One-to-one nearest-neighbor match-
ing with a caliper of 0.05 was applied. An IPTW
model was created using the estimated
propensity score as weights. The standardized
mean differences (SMDs) were calculated to
evaluate the effectiveness of the PSM and IPTW.
The PSM and IPTW analyses were performed by
RStudio (version 4.1.2).

RESULTS

Demographics and Clinical Characteristics
of Patients with PsA and RA

A total of 197 patients with PsA and 279
patients with RA were enrolled in this study.
Compared with patients with RA, the patients
with PsA were younger (47.9 ± 13.4 versus
50.4 ± 13.1, p = 0.043) with more males [107
(54.3%) versus 43 (15.4%), p\ 0.001]. At
enrollment, the median disease duration was
4.0 (IQR 8.0) years and 4.2 (IQR 8.3) for PsA and
RA, respectively (p = 0.324). The median PASI of
patients with PsA was 2.7 (7.0). The median
DAPSA for patients with PsA was 12.0 (IQR
16.6). Forty-nine patients with PsA had minimal
disease activity. The DAS28ESR/CRP, CDAI, and
SDAI for RA were 3.86/3.40, 10.0, and 11.1,
respectively (Table 1). The prevalence of mod-
erate to high disease activity in RA was also
higher than in PsA [151 (54.1%) versus 85
(43.1%), p = 0.018].

Prevalence of MS and CVD in Patients
with RA and PsA

Before matching, MS was more frequently
observed in patients with PsA than in those
with RA [36.0% versus 23.3%, p = 0.002, OR
1.54 (1.16, 2.05)]. Patients with PsA had a larger
mean waist circumference (84.6 ± 10.3 versus
78.6 ± 9.8 cm, p\0.001) and mean BMI
(24.61 ± 3.96 versus 22.93 ± 3.75, p\0.001),
with a higher frequency of abdominal obesity
(61.9% versus 33.0%, p\0.001). Patients with

PsA had higher FBG (5.49 ± 0.88 versus
5.31 ± 0.76 mmol/L, p = 0.018) and were more
frequently observed with T2DM (14.7% versus
7.9%, p = 0.018). Mean serum TG, total choles-
terol (TCHO), and low-density lipoprotein
(LDL) were all higher in PsA while mean HDL
was lower (all p values\0.05) (Tables 1 and 2).
Considering the statistical differences in age,
sex, smoking history, LDL, TCHO, and disease
activity, we matched patients with PsA and
those with RA by propensity score with a ratio
of 1:1. Caliper was set as 0.05 for the nearest-
neighbor matching. A total of 117 patients with
PsA and 117 patients with RA were eventually
selected for further comparison under PSM. The
frequency of MS [37.6% versus 23.1%, OR 2.01
(1.44, 3.55), p = 0.016] and abdominal obesity
[59.8% versus 32.5%, OR 3.10 1.81, 5.29),
p\0.001] was still higher in patients with PsA
than in patients with RA. Similar discrepancies
were observed in the IPTW cohorts (Tables 3
and 4).

Patients with PsA were more likely to have
CVD than patients with RA [6.6% versus 1.1%,
p = 0.001, OR 6.13 (1.77, 21.25)]. Four cases of
acute myocardial infarction (AMI) were
observed in the PsA group while no AMI cases
were observed in the RA group. The prevalence
of cerebral vascular diseases was comparable
between the two groups [4.6% versus 2.2%, OR
2.12 (0.76, 5.87) p = 0.137] (Table2). These
trends did not change after PSM and IPTW
(Table 4).

Clinical Features of Metabolically
Unhealthy Patients with PsA and RA

In the present study, the most common com-
ponents of MS seen in metabolically unhealthy
patients were abdominal obesity and decreased
HDL. Reduced HDL (73.2% versus 93.8%,
p = 0.001) was more frequently shown in
metabolically unhealthy patients with RA,
while statistical significance was found in fre-
quencies of other components of MS (Table 5).

Patients with RA and PsA with MS were older
than those without MS (53.7 ± 11.7 versus
44.7 ± 13.2, p\ 0.001 and 54.7 ± 9.4 versus
49.1 ± 13.8, p = 0.002, respectively). In the PsA
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Table 1 Comparison of baseline characteristics between RA and PsA

Item RA (n = 279) PsA (n = 197) p

Age, mean ± SD 50.4 ± 13.1 47.9 ± 13.4 0.043

Male, n (%) 43 (15.4%) 107 (54.3%) < 0.001

Disease duration, median (IQR), years 4.2 (8.3) 4.0 (8.0) 0.324

TJC28 2.0 (6.0) –

SJC28 1.0 (3.0) –

TJC68 3.0 (6.0) –

SJC66 2.0 (5.0) –

PGA 30 (40) 30 (30) 0.500

EGA 20 (40) 30 (30) 0.979

VAS-pain 30 (40) –

ESR, mm/h 23.0 (31.7) 11.0 (21.0) < 0.001

CRP, mg/L 6.3 (13.3) 4.5 (10.5) < 0.001

DAS28ESR 3.86 (2.51) –

DAS28CRP 3.40 (2.17) –

CDAI 10.0 (15.2) –

SDAI 11.1 (17.1) –

DAPSA – 12.0 (16.6) –

PASI – 2.7 (7.0) –

MTX, n (%) 234 (83.9%) 160 (81.2%) 0.450

LEF, n (%) 59 (21.1%) 22 (11.2%) 0.004

SASP, n (%) 20 (7.2%) 14 (7.1%) 0.979

TNFi/JAKi, n (%) 33 (11.8%) 31 (15.7%) 0.218

Systemic glucocorticoids, n (%) 45 (16.1%) 21 (10.7%) 0.089

Current dose, mg/day 5.0 (2.5) 7.5 (5.0) 0.325

History of smoking, n (%) 41 (14.7%) 82 (41.6%) < 0.001

BMI (kg/m2) 22.93 – 3.75 24.61 – 3.96 < 0.001

Waist circumference (cm) 78.6 – 9.8 86.4 – 10.3 < 0.001

Fasting blood glucose (mmol/L) 5.31 – 0.76 5.49 – 0.88 0.018

TG (mmol/L) 1.25 – 0.77 1.47 – 1.17 0.011

TCHO (mmol/L) 4.51 – 0.92 4.70 – 0.97 0.026

HDL (mmol/L) 1.33 – 0.39 1.21 – 0.32 < 0.001

LDL (mmol/L) 2.59 – 0.75 2.89 – 0.81 < 0.001

UA (mmol/L) 273.5 – 75.5 339.1 – 94.1 < 0.001
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group, composite disease activity scores and
several components were higher in patients
with MS than in those without. Moreover, we
observed a weak linear correlation between the
number of MS components and several disease
activity indexes, including PGA, EGA, VAS-pain,
DAS28, CDAI, SDAI, and DAPSA scores
(r = 0.174–0.308, all p value\ 0.05). This phe-
nomenon was not found in the RA group
(Table 6). In addition, among the extra-articular
manifestations of PsA, we observed a higher
frequency of eye involvement in patients with
PsA who have MS than in patients with PsA who
do not have MS (11.2% versus 0.8%, p = 0.001).

DISCUSSION

In our study, we found that MS was more fre-
quently observed in patients with PsA, regard-
less of the influence of age, sex, and smoking
history. The prevalence of increased FBG and
abdominal obesity was higher in PsA. Previous
studies also demonstrated that patients with
PsA tended to have a higher risk of obesity and

T2DM compared with patients with RA
[4, 20, 21], which contributed to the increased
prevalence of MS in PsA. Increased risks of
obesity (BMI[30 kg/m2) and T2DM were
shown in patients with RA, PsA, and ankylosing
spondylitis in previous studies [22–25]. In the
Chinese population, obesity was also reported
more frequently in patients with RA and
patients with PsA than in the population with-
out arthritis or psoriasis [26, 27].

Obesity is an important component of MS.
MS or obesity itself has been demonstrated to
lead to inflammation in patients with inflam-
matory arthritis, although at a low level
[28, 29]. In MS, the imbalance in inflammatory
components of adipose tissue, including
immune cells, cytokines, and adipocytokines,
causes a pro-inflammatory profile [30]. This
could increase the risk of developing inflam-
matory arthritis. Increased BMI was associated
with increased risk of developing PsA [31].
However, the relationship between obesity and
RA is controversial [32, 33]. These findings may
explain the increased risk of MS and obesity in
PsA compared with RA.

Table 1 continued

Item RA (n = 279) PsA (n = 197) p

Disease activity < 0.001

Remission n, (%) 85 (30.5%) 35 (17.8%)

LDA n, (%) 43 (15.4%) 77 (39.1%)

MDA n, (%) 104 (37.3%) 53 (26.9%)

HDA n, (%) 47 (16.8%) 32 (16.2%)

Values are presented as n (%) for binary variables and mean ± SD or median (IQR) for continuous variables. The dosage of
glucocorticoids was converted to prednisone. Comparisons with p\ 0.05 was presented in bold
Abbreviations: TJC/SJC tenderness/swollen joint count, PGA patient’s global assessment, EGA evaluator’s global assess-
ment, ESR erythrocyte sedimentation rate, CRP C-reactive protein, DAS28 Disease Activity Score 28-joint count, CDAI/
SDAI Clinical/Simplified Disease Activity Index, DAPSA Disease Activity Index for Psoriatic Arthritis, PASI Psoriasis Area
and Severity Index, MTX methotrexate, LEF leflunomide, TNFi/JAKi tumor necrosis factor/Janus kinase inhibitor, TG
triglyceride, BMI body mass index, TCHO total cholesterol, HDL/LDL high-/low-density lipoprotein, UA uric acid, LDA/
MDA/HDA low/moderate/high disease activity

140 Rheumatol Ther (2023) 10:135–148



Table 2 Odds ratios for MS and CVD among patients with PsA and RA before matching

Item PsA
(n = 197)

RA
(n = 279)

OR (95% CI) p

MS, n (%) 71 (36.0%) 65 (23.3%) 1.54 (1.16, 2.05) 0.002

Proportion of patients with different number of MS

items

– 0.082

0, n (%) 26.6 (13.6%) 58.7 (20.4%)

1, n (%) 46.3 (23.6%) 92.6 (32.1%)

2, n (%) 46.4 (23.7%) 61.9 (21.5%)

3, n (%) 39.5 (20.1%) 44.5 (15.4%)

4, n (%) 27.3 (13.9%) 26.9 (9.3%)

5, n (%) 10.1 (5.1%) 3.8 (1.3%)

Abdominal obesity, n (%) 122 (61.9%) 92 (33.0%) 1.87 (1.53, 2.29) < 0.001

Increased BMI < 0.001

Overweight (23 £ BMI < 27.5) 124 (62.9%) 98 (35.1%) – –

Obesity (BMI ‡ 27.5) 37 (18.8%) 29 (10.4%) – –

HTN, n (%) 48 (24.4%) 60 (21.5%) 1.13 (0.81, 1.58) 0.463

Increased FBG, n (%) 80 (40.6%) 76 (27.2%) 1.49 (1.15, 1.92) 0.002

T2DM, n (%) 29 (14.7%) 22 (7.9%) 1.86 (1.10, 3.15) 0.018

Hypertriglyceridemia, n (%) 44 (22.3%) 57 (20.4%) 1.09 (0.77, 1.07) 0.617

Low HDL, n (%) 96 (48.7%) 143 (51.3%) 0.95 (0.79, 1.14) 0.588

Increased TCHO, n (%) 54 (27.4%) 61 (21.9%) 1.25 (0.91, 1.72) 0.164

Increased LDL, n (%) 67 (34.0%) 66 (23.7%) 1.43 (1.07, 1.91) 0.013

HUA, n (%) 46 (23.4%) 26 (9.3%) 2.50 (1.60, 3.91) < 0.001

History of smoking, n (%) 80 (40.6%) 41 (14.7%) 2.76 (1.98, 3.84) < 0.001

CVD, n (%) 13 (6.6%) 3 (1.1%) 6.13 (1.77,

21.25)

0.001

History of AMI, n (%) 4 (2.0%) 0 – –

Cerebral vascular disease, n (%) 9 (4.6%) 6 (2.2%) 2.12 (0.76, 5.87) 0.137

Values are presented as n (%) for binary variables and odds ratio (95% CI) for comparisons of prevalence. Comparisons with
p\0.05 was presented in bold
Abbreviations: MS metabolic syndrome, BMI body mass index, HTN hypertension, FBG fasting blood glucose, T2DM type
2 diabetes mellitus, HUA hyperuricemia, CVD cardiovascular disease, AMI acute myocardial infarction
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Table 3 Baseline characteristics of PsA and RA after PSM and IPTW

Item After PSM After IPTW

PsA
(n = 117)

RA
(n = 117)

p SMD PsA
(n = 196)

RA
(n = 288)

p SMD

Age, mean ± SD 49.8 ± 13.9 51.3 ± 14.2 0.415 0.107 49.7 ± 13.4 50.8 ± 14.5 0.535 0.078

Male, n (%) 37 (31.6%) 41 (35.0%) 0.667 0.073 62 (31.8%) 99 (34.3%) 0.665 0.053

Disease duration,

years

5.0 (8.2) 3.0 (9.0) 0.459 0.052 4.0 (9.0) 3.2 (8.0) 0.573 0.074

Smoking history,

n(%)
35 (29.9%) 32 (27.4%) 0.772 0.057 53 (27.1%) 91 (31.8%) 0.420 0.101

PGA, median

(IQR)

40 (30) 30 (40) 0.779 0.080 40 (40) 30 (30) 0.259 0.103

EGA, median

(IQR)

30 (30) 20 (30) 0.944 0.046 30 (40) 20 (25) 0.260 0.085

ESR, median

(IQR)

13.0 (23.5) 21.0 (35.0) 0.012 0.288 13.0 (23.0) 19.0 (31.0) 0.019 0.195

CRP, median

(IQR)

4.6 (10.4) 7.0 (14.4) 0.007 0.278 4.6 (11.1) 6.0 (11.4) 0.006 0.225

Disease activity 0.998 0.024 0.879 0.095

Remission, n (%) 24 (20.5) 23 ( 19.7) 41.7 (21.3) 68.4 (23.7)

LDA, n (%) 36 (30.8) 37 ( 31.6) 51.2 (26.1) 81.9 ( 28.4)

MDA, n (%) 36 (30.8) 36 ( 30.8) 67.8 (34.6) 91.0 ( 31.6)

HAD, n (%) 21 (17.9) 21 ( 17.9) 35.4 (18.1) 47.1 ( 16.3)

BMI (kg/m2) 24.13 ± 4.40 23.40 ± 3.84 0.076 0.177 24.35 ± 4.63 23.28 ± 3.76 0.049 0.256

Waist

circumference

(cm)

83.8 ± 10.4 80.2 ± 10.6 0.024 0.343 84.8 ± 10.7 79.7 ± 9.9 \ 0.001 0.496

Fasting blood

glucose (mmol/

L)

5.48 ± 1.03 5.41 ± 0.89 0.374 0.072 5.47 ± 0.83 5.39 ± 0.77 0.396 0.096

TG (mmol/L) 1.48 ± 1.41 1.32 ± 0.92 0.305 0.135 1.51 ± 1.29 1.27 ± 0.78 0.064 0.226

TCHO (mmol/L) 4.60 ± 0.96 4.56 ± 0.89 0.764 0.039 4.57 ± 0.93 4.59 ± 0.90 0.817 0.025

HDL (mmol/L) 1.25 ± 0.32 1.28 ± 0.37 0.502 0.089 1.22 ± 0.31 1.28 ± 0.38 0.160 0.160

LDL (mmol/L) 2.69 ± 0.72 2.69 ± 0.79 0.999 \ 0.001 2.72 ± 0.79 2.73 ± 0.77 0.833 0.025
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A downtrend of serum HDL in RA and PsA
was reported previously [34, 35]. Serum HDL
was shown to be negatively correlated with
disease activity in patients with RA [36]. In the
present study, more patients with decreased
HDL were observed in the RA cohort after IPTW.
Interleukin-6 (IL-6) is a significant cytokine
involved in the inflammatory process of RA, but
not of PsA. IL-6 also affects lipid metabolism by
increasing the uptake of cholesterol, which in
turn caused a downtrend of HDL [37]. During
the treatment of IL-6, decreased uptake and
catabolism of lipids caused increased HDL levels
[38–40]. These findings may explain the rela-
tively larger proportion of decreasing HDL in
patients with RA.

In the present study, we observed a weak-to-
medium positive correlation between MS and
baseline disease activity of patients with PsA.
Leite et al. revealed a similar positive linear
correlation between disease activity and total
body fat in patients with PsA [41]. The weak
correlation may be caused by not combining
joint and skin lesion together when evaluating
disease activity of PsA. This is one limitation of
the present study. However, we did not find a
similar correlation between disease activity and
MS in patients with RA. Some studies have
shown RA disease activity to be associated with
MS, while others have shown the opposite
[42–44]. Previous research by Sumarac-Duma-
novic examined interleukin-23 (IL-23) and
interleukin-17 (IL-17) levels in people with
obesity [45]. IL-17 contributes to inflammation
in both RA and PsA [46]. The increased levels of
IL-23 may contribute more to the inflammation

status of PsA than that of RA. We reckon that
the increased burden of obesity in patients with
PsA could amplify its influence on inflamma-
tion, which causes this positive linear relation-
ship between MS and disease activity. The
inflammatory axis of IL-23/IL-17 may also con-
tribute to eye inflammation [47], which may
explain the relatively higher frequency of uvei-
tis in our patients with PsA who have MS. Fur-
ther research is needed to understand this
difference.

We observed an increased prevalence of CVD
in patients with PsA compared with patients
with RA, in both unmatched and matched
cohorts. Moreover, we observed cases of AMI in
patients with PsA but not in patients with RA.
Since more cardiovascular risk factors such as
obesity and T2DM were observed in patients
with PsA, this phenomenon was not hard to
explain. The research by Martin-Martinez
observed the highest prevalence of cardiovas-
cular events in patients with PsA compared with
patients with RA and ankylosing spondylitis
[48]. Despite traditional risk factors, psoriasis
also independently contributes to the risk of
myocardial infarction [49]. These previous
findings illustrate that more attention should be
paid to the management of CVD, especially in
patients with PsA.

As many risk factors of MS and CVD were
different between our patients with PsA and
those with RA, we used PSM and IPTW to con-
trol these covariates, including age, sex, disease
activity, smoking history, TCHO, and LDL. The
assessment tools of disease activity of RA and
PsA were different, and joint counts contribute

Table 3 continued

Item After PSM After IPTW

PsA
(n = 117)

RA
(n = 117)

p SMD PsA
(n = 196)

RA
(n = 288)

p SMD

UA (mmol/L) 311.6 – 83.6 289.3 – 81.7 0.040 0.269 321.0 – 91.3 285.2 – 74.1 < 0.001 0.431

Values are presented as n (%) for binary variables and mean ± SD or median (IQR) for continuous variables. Comparisons
with p\ 0.05 was presented in bold
Abbreviations: TJC/SJC tenderness/swollen joint count, PGA patient’s global assessment, EGA evaluator’s global assess-
ment, ESR erythrocyte sedimentation rate, CRP C-reactive protein, TG triglyceride, TCHO total cholesterol, HDL/LDL
high-/low-density lipoprotein, UA uric acid, LDA/MDA/HDA low/moderate/high disease activity
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more to PsA disease activity. After matching,
ESR and CRP were still higher in patients with
RA in both PSM and IPTW cohorts while the
disease activities were comparable. We did not
include uric acid as a covariate either since
hyperuricemia was a metabolic disorder we
wanted to observe. Hyperuricemia is associated
with psoriatic arthritis and some metabolic
items such as obesity, so it is reasonable to
observe an increased proportion of hyper-
uricemia in patients with PsA after matching.

This present one-center study directly
showed the discrepancy of MS and CVD in PsA
and RA that few studies have observed before.
To our knowledge, this is the first study in
mainland China that showed the difference
between PsA and RA in the aspect of metabolic
disorders in adults. Owing to the increased risk
of CVD, CVD risk factors should be screened in
patients with PsA and modifiable factors should
be managed [50].

We acknowledge the limitation of this study.
We recorded the history of hypertension in all
enrolled patients, but no quantitative data on
blood pressure were collected, making it
impossible to analyze the relationship among
arthritis type, disease activity, and level of
hypertension. We did not record data on
HbA1c, which might have affected the diagno-
sis of MS. Severity of other comorbidities,
including CVD and T2DM, was not analyzed
either. Moreover, we do not have sufficient data
of treatment duration before recruitment and

Table 5 Comparison of frequency of MS components in patients with PsA and RA who have MS

MS components PsA 1 MS
(n = 71)

RA 1 MS
(n = 65)

OR p

Abdominal obesity, n (%) 61 (85.9%) 48 (73.8%) 1.16 (0.97–1.38) 0.078

HTN, n (%) 38 (53.5%) 36 (55.4%) 0.96 (0.71–1.31) 0.827

Increased FBG, n (%) 50 (70.4%) 46 (70.8%) 0.99 (0.80–1.23) 0.965

Hypertriglyceridemia, n (%) 40 (56.3%) 40 (61.5%) 0.91 (0.69–1.21) 0.538

Decreased HDL, n (%) 52 (73.2%) 61 (93.8%) 0.78 (0.67–0.91) 0.001

Values are presented as n (%) for binary variables and odds ratio with 95% confidence intervals for comparisons of
prevalence
Abbreviations: HTN hypertension, FBG fasting blood glucose, HDL high-density lipoprotein

Table 6 Linear correlation of number of MS components
and disease activity

Item PsA RA

p r p r

PGA 0.003 0.213 0.319 0.07

EGA 0.015 0.174 0.83 0.015

TJC28 – – 0.569 - 0.04

SJC28 – – 0.326 - 0.069

DAS28CRP – – 0.33 0.068

DAS28ESR – – 0.276 0.076

CDAI – – 0.766 0.021

SDAI – – 0.621 0.035

TJC68 0.056 0.137 – –

SJC66 0.077 0.126 – –

VAS-pain \ 0.001 0.308 – –

DAPSA 0.005 0.197 – –

Values of linear analysis are presented as Pearson’s corre-
lation (r)
Abbreviations: PGA/EGA patients’/evaluator’s global
assessment, TJC/SJC tenderness/swollen joint count,
DAS28 Disease Activity Score 28-joint count, CDAI/
SDAI Clinical/Simplified Disease Activity Index, VAS
visual analog score, DAPSA Disease Activity for Psoriatic
Arthritis
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medication adherence to analyze the effect
exerted on MS and cardiovascular events by
previous therapy. Further research is needed to
explore the specific mechanism of MS in these
patients and any impact on disease activity with
the improvement of MS.

CONCLUSIONS

Considerable discrepancies in MS and CVD
were observed between patients with PsA and
patients with RA. The greater odds of MS and
CVD emphasize the need to pay more attention
to metabolic and cardiovascular conditions in
patients with PsA.
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