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Are there any differences among psoriasis, psoriatic 
arthritis and rheumatoid arthritis in terms of metabolic 
syndrome and cardiovascular risk factors?

Introduction
Psoriasis is a chronic inflammatory skin disease characterized by plaques. It is estimated to affect 0.9-8.5% 
of the world’s population (1). Psoriatic arthritis (PsA) is an inflammatory type of arthritis that belongs to the 
spondyloarthropathy group, and its prevalence is between 0.3% and 1%. PsA is characterized by chronic 
inflammation of the peripheral joints and the axial skeleton (2, 3).

Metabolic syndrome (MetS) consists of a group of metabolic risk factors including central obesity, glucose 
intolerance, hypertension (HT), hypertriglyceridemia, low levels high-density lipoprotein (HDL), and insulin 
resistance (IR). It leads to a systemic proinflammatory and procoagulant state that plays a role in the de-
velopment of cardiovascular disease. In recent studies, MetS has been associated with chronic low-grade 
inflammation and studies have focused on the relation of PsA and psoriasis with MetS (4, 5). It was observed 
that MetS is significantly higher in psoriasis (psoriasis 44.9%, PsA 25.5%, p: 0.037) patients in studies that 
compare the frequency of MetS in psoriasis and PsA (6). However, in other studies, the incidence of MetS 
in PsA has been reported at a higher rate of 44-59%, similar to psoriasis (5, 7-9). Furthermore, a higher MetS 
frequency was reported in studies on RA, another inflammatory disease (10, 11).

In this study, our purpose is to compare the frequency of MetS and IR in psoriasis and PsA with RA, and to 
contribute in achieving an understanding of the parameters of MetS.
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Abstract

Objective: Although the frequency of metabolic syndrome has been studied separately in psoriasis, 
psoriatic arthritis (PsA), and rheumatoid arthritis (RA) patients, there is no study that compares the 
prevalence of metabolic syndrome in all three diseases. The purpose of this study is to evaluate the 
relationship between metabolic syndrome (MetS) and chronic low-grade inflammatory diseases, 
and to determine the frequency of MetS and insulin resistance in psoriasis and PsA as compared 
to RA.
Methods: A total of 155 patients were included in this cross-sectional study. Fifty patients who were 
diagnosed with psoriasis, 55 PsA patients who were diagnosed according to the CASPAR criteria, 
and 50 seropositive RA patients who were diagnosed according to the ACR/EULAR 2010 classifica-
tion criteria were included in this study. MetS was diagnosed by the 2005 criteria of International 
Diabetes Federation. The cardiovascular risk factors and parameters associated with MetS were 
evaluated.
Results: The patients’ mean age was significantly higher in the RA. MetS was determined in 33.5% of 
all patients and MetS and insulin resistance showed no significant difference among the three groups 
(psoriasis: 36%, PsA: 29%, RA: 36%; p: 0.684 and psoriasis: 70%, PsA: 64%, RA: 66%, respectively; p: 
0.785). Triglyceride levels were higher in psoriasis and PsA as compared to the RA (psoriasis: 34%, PsA: 
32.7%, RA: 16%, respectively; p: 0.045). The frequency of hypertension was 38% in the RA, which was 
higher than PsA and psoriasis (p: 0.011).
Conclusion: In all three groups, the prevalence of MetS was shown to be higher than the general 
population. The lack of difference between these groups may be due to the small number of patients, 
the retrospective study design, and the inequality of the population with respect to age and gender.
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Methods
Fifty patients who were diagnosed with psori-
asis and 55 PsA patients who were diagnosed 
according to the Classification for Psoriatic Ar-
thritis study group criteria (CASPAR), were in-
cluded in this cross-sectional study from April 
2014 to May 2015 (12). Patients who were ad-
mitted to the outpatient clinic were randomly 
assigned to this study. The age range of this 
group was between 18-88 years old. Fifty se-
ropositive RA patients who were diagnosed ac-
cording to the ACR/EULAR 2010 classification 
criteria were enrolled as the control group (13). 
Patients with diabetes mellitus type 2, preg-
nant women, and those younger than 18 years 
were not included in the study.

In addition to the general physical examina-
tion, joint and skin examination was performed 
in all the patients. The patients’ age, gender, 
age at onset of arthritis, age at onset of pso-
riasis, family history, alcohol and smoking his-
tory, and medications were recorded. The pso-
riasis area and severity index (PASI) was used 
to evaluate the disease severity. The health 
assessment questionnaire (HAQ) and disease 
activity score (DAS28) in rheumatoid arthritis 
and DAS28 score in psoriatic arthritis were cal-
culated for disease activity.

The diagnosis of metabolic syndrome was de-
termined according to MetS diagnostic criteria, 
which was described and recommended by 
the International Diabetes Federation (IDF) in 
2005 (14). Accordingly, the diagnosis of MetS 
requires at least one of the following:

• DM
• Impaired glucose tolerance
• IR

 At least two of the following:
• HT (systolic pressure greater than 130 mmHg, 

diastolic pressure greater than 85 mmHg or 
use of antihypertensive drugs)

• Dyslipidemia (triglyceride level greater than 
150 mg/dL or HDL level lower than 40 mg/
dL in men and 50 mg/dL in women)

• Abdominal obesity (body mass index [BMI] 
greater than 30 kg/m² or waist circumfer-
ence greater than 94 cm in men and 80 cm 
in women)

Fasting blood glucose, lipid profile, hemo-
globin (Hb)A1c, insulin, and C-peptide levels 
were examined in all patients and in the con-
trol group. Height, weight, waist-hip circum-
ference, and arterial pressure were measured 
in all subjects. IR was defined as an elevated 
homeostasis model assessment (HOMA-IR=in-
sulin [𝜇IU/mL]×glucose [mmol]/22.5) value of 
>2.5 (15).
The study was commenced after obtaining the 
approval of the Clinical Trials Ethics Committee 
of Kocaeli University. Written informed consent 
was obtained from each subject.

Statistical analysis
Statistical analyses were performed using the 
Statistical Package for Social Sciences software 
for Windows version 13.0 (SPSS Inc.; Chicago, 
IL, USA). Descriptive values were provided as 
mean±SD and the Kruskal-Wallis test was used 
to compare nonparametric variables. Categor-
ical data were compared using the Chi-square 
test.

Results

A total of 155 patients (50 psoriasis, 55 PsA, and 
50 RA patients) were included in this study. 
The female to male ratio was 24/26, 36/16, 
and 39/11 in psoriasis, PsA and RA, respec-
tively. MetS was diagnosed in 33.5% (52/155) 
of the patients and its prevalence was similar 
between women and men (women: 33.3%, 

men: 33.9%; p=0.937). The demographic data 
of the patients are given in Table 1. DAS28 
was similar in PsA and RA (PsA: 3.06±1.4, RA: 
3.05±1.17; p=0.931), HAQ was higher in RA 
(PsA: 0.41±0.49, RA: 0.85±0.73; p=0.001).

No significant differences were observed be-
tween the groups with respect to IR (psoriasis: 
70%, PsA: 64% and RA: 66%; p=0.785) and MetS 
frequency (psoriasis: 36%, PsA: 29% and RA: 
36%; p=0.684).

The frequency of smoking was higher in psori-
asis (psoriasis: 40%, PsA: 31%, RA: %14; p=0.04) 
patients, while the frequency of HT was higher 
in RA (psoriasis: 16%, PsA: 20%, and RA: 38%; 
p=0,011) patients (Table 2). The frequency 
of elevated triglyceride levels was 34% and 
32.7% in psoriasis and PsA, respectively. It was 
determined to be two-fold higher than the RA 
group (p=0.045). The frequency of decreased 
HDL level was also lower in psoriasis and PsA 
as compared to RA (psoriasis: 6%, PsA: 16.4%, 
and RA: 32%; p=0.016). Statistical significance 
was observed only with respect to HDL levels 
(p=0.000) according to numeric values. No sig-
nificant difference was found in the other pa-
rameters (Table 2, 3).

There was no difference in the frequency of 
MetS when all the groups were compares 
on the basis of sex. HT was significantly more 
frequent in women with RA (psoriasis: 13%, 
PsA: 18% and RA: 44%; p=0.008). Significant 
between-group differences were observed 
in male patients with respect to total choles-
terol (psoriasis: 31%, PsA: 75% and RA: 27%; 
p=0.022), decreased HDL (psoriasis: 69%, PsA: 
38% and RA: 18%; p=0.005), increased very low 
density lipoprotein (VLDL) (psoriasis: 46%, PsA: 
56% and RA: 9%; p=0.047), and increased tri-

Main Points
• Metabolic syndrome is one of the car-

diovascular risk factors.

• Metabolic syndrome has been associ-
ated with chronic low-grade inflamma-
tion.

• In chronic inflammatory diseases, the 
prevalence of MetS was shown to be 
higher than the general population.

• According to our study, there were no 
differences among psoriazis, psoriatic ar-
thritis and rheumatoid arthritis in terms 
of metabolic syndrome.

Table 1. The demographic characteristics of psoriasis, PsA and RA patients.

mean ± sd Psoriasis PsA RA 
(min-max; median) (n= 50) (n= 55) (n= 50) p

Age (year) 46.3 ± 1.7 49.9 ± 1.3 56.9 ± 1.4 0.002* 
 (18-88; 45) (28-81; 51) (24-84; 56.5)

Age at on set (year) 34.1 ± 15.4 39.3 ± 11.8 45.4 ± 13.1 0.000* 
 (13-70; 31) (17-73; 40) (17-68; 46.5)

Age of diagnosis (year) 34.7 ± 1.6 40.9 ± 1.2 48.4 ± 1.4 0.000* 
 (13-70; 31) (17-73; 41) (19-77; 49.5)

Mean psoriasis duration (year) 12.1 ± 11.8 14.7 ± 10.2 0 0.000* 
 (1-50; 8) (1-44; 13)

Mean arthritis duration (year) 0 9.5 ± 8.0 11.2 ± 8.2 0.000* 
  (1-39; 7) (1-35; 10)

sd: standart deviation; n: number; PsA: psoriatic arthritis; RA: rheumatoid arthritis.
*p<0.05 is statistically significant
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glyceride levels (psoriasis: 42%, PsA: 63% and 
RA: 9%; p:0.04).

The treatments of three groups were as follows: 
Psoriasis: methotrexate (MTX) in 11 patients 
(22%), low-dose steroids in 36 patients (72%), and 
biological agents in only one patient; PsA: MTX in 
34 patients (61.8%), leflunomide in eight patients 
(14.5%), low-dose steroids in 35 patients (63.6%), 
and biological agents in 13 patients (23.6); RA: 
MTX in 27 patients (54%), leflunomide in 19 
patients (38%), low-dose steroid in 47 patients 
(94%), and biological agents in 11 patients (22%). 
When all the groups were compared in terms of 
steroid usage, there were no differences in the 
frequency of MetS and IR (for MetS; psoriasis: 
16/36, PsA: 12/35, RA: 15/47; p=0.477 and for IR; 
psoriasis: 26/36, PsA: 24/35, RA: 30/47; p=0.715).

Discussion
MetS is a disorder that is associated with car-
diovascular risk factors. In recent studies, it 
was found to be related to chronic inflamma-
tory diseases. The general MetS prevalence is 
approximately 30-40% in adults (16-18). The 
incidence of MetS was 34% (52/155) (wom-
en: 33%, men: 34%) in our study group, which 
was similar to the general incidence in healthy 
adults. When MetS incidence was evaluated in 
patient groups, it was found to be similar to the 
general Turkish population on average (psoria-
sis: 36%, PsA: 29%, and RA: 36%) (18).

Various studies have shown a higher incidence 
of MetS in psoriasis (psoriasis: 40-50%, control: 
25%) (19-21). The MetS incidence was report-
ed to be 25-59% in PsA (4-9), which was lower 
than its incidence in psoriasis (psoriasis: 45%, 
PsA: 26%, p=0.04) (6). In our study, the MetS in-
cidence was 36% in psoriasis and 29% in PsA. 
There was no statistically significant difference 
as compared to RA (36%) which was used as 
the control group. MetS incidence in our PsA 
and psoriasis patients was found to be close to 
the values reported by Bosteon et al. (6). The 
study conducted in 2014 by Labitigan et al. (22) 
is the only study that compares the incidence 
of MetS between RA and PsA, and it was report-
ed that MetS incidence is 27% in PsA (n=294) 
and 19% in RA (n=1662) (p=0.002) according 
to the IDF criteria. Although MetS incidence in 
their PsA patients was similar to our study, we 
found that MetS was two-fold higher in RA. The 
number of patients in our study was far lower 
than the number of patients in their study. In 
the study conducted by Özmen et al. (11), the 
number of RA patients was similar to ours, but 
MetS incidence was very close to what was re-
ported by Labitigan et al. (22) (17%). Therefore, 
we do not think that this proportional differ-
ence is based on the sample size alone.

Haroon et al. (7) reported the incidence of IR 
as 16% (41/263) in PsA by HOMA-IR. In the 
present study, it was reported that IR was more 

frequent in patients with high BMI (OR 1.2, 
p<0.001), in severe PsA (OR 3.5, p<0.03), and 
in patients with a long history of psoriasis (OR 
1.1, p<0.001). With the same method, the fre-
quency of IR was three-fold higher in our three 
patient groups as compared to Haroon et al. 
(7) study (psoriasis: 70%, PsA: 64%, RA: 66%; 
p=0.785).

In the study by Labitigan et al. (22), it was re-
ported that there was a significant difference 
between RA and PsA patients with respect 
to hypertriglyceridemia (PsA: 38%, RA: 28%; 
p:0.003), and no difference was found in the 
HDL levels (PsA: 36%, RA: 33%; p:0.98). In the 
study by Bostoen et al. (6), there was no differ-
ence between the groups with regard to HDL 
and triglyceride levels (hypertriglyceridemia 
psoriasis: 27%, PsA: 22%, p=NS; decreased HDL 
psoriasis: 12%, PsA: 7%, p=NS). In the study of 
Raychaudhuri et al. (8), it was reported that 
the hypertriglyceridemia level was 54% and 
the low HDL level was 51% in PsA patients. 
In our patients, hypertriglyceridemia and low 
HDL levels were close to the first two studies. 
However, our results were quite lower than the 
rates reported by Raychaudhuri. In the present 
study, the male patient population (100/105) 
was high and the female gender dominance 
may have contributed to this difference.

In the study by Sharma et al. (9), the frequen-
cy of HT in male patients with PsA was 67%, 
which was higher than the female patients, but 
there was no statistically significant difference 
(p=0.367). Raychaudhuri et al. (8) reported a 
rate of 56% HT in PsA, whereas Labitigan et al. 
(22) reported no difference in the prevalence 
of HT between RA and PsA (PsA: 36%, RA: 40%, 
p: 0.67). In our study, the prevalence of HT was 
found to be significantly higher in RA (psoria-
sis 16%, PsA 20%, RA 38%, p=0.011). The lower 
frequency of HT in our PsA group as compared 
to the other studies may be due to the high 
mean age of PsA patients (mean age in Labit-
igan’s study was 56±12, and it was 60 years in 
Raychaudhuri’s) and the high male patient pro-
portion in these two studies.

One of the limitations of this study was the 
small study groups. Patients who were admit-
ted to the outpatient clinic were randomly 
assigned to this study. Therefore, we could not 
match the groups in terms of age and gender.

We determined that there was no significant 
difference between the groups. This may be 
due to the small number of patients, retrospec-
tive evaluation, and the unequal distribution of 
gender and age in the groups. Therefore, we 
believe that larger studies with more homoge-

Table 2. The frequencies of the metabolic syndrome and the risk factors for cardiovascular 
disease in psoriasis, PsA and RA groups.

n (%) Psoriasis (n= 50) PsA (n= 55) RA (n= 50) p

Sex (F/M) 24/26 (48/52) 39/16 (71/29) 39/11 (78/22) 0.04*

Smoking 20 (40) 17 (30,9) 7 (14) 0.04*

Alcohol Consumption 4(8) 4 (7,3) 1 (2) 0.201

Increased Fasting Glucose 10 (20) 14 (25,5) 16 (32) 0.172

Increased HbA1c 11 (22) 17 (30,9) 12 (24) 0.82

Increased Triglycerides  17 (34) 18 (32,7) 8 (16) 0.045*

Increased Total Cholesterol 21 (42) 32 (58,2) 23 (46) 0.69

Increased LDL 21 (42) 22 (40) 18 (36) 0.54

Decreased HDL 3 (6) 9 (16,4) 16 (32) 0.003*

Increased VLDL 18 (36) 14 (25,5) 8 (16) 0.023*

Obesity 15 (30) 22 (40) 16 (31) 0.834

Metabolic Syndrome 18 (36) 16 (29,1) 18 (36) 0.684

Insulin Resistance 35 (70) 35 (64) 33 (66) 0.785

Hypertension 8 (16) 11 (20) 19 (38) 0.011*

n: number; PsA: psoriatic arthritis; RA: rheumatoid arthritis; F: female; M: male; HbA1c: hemoglobin A1c; LDL: low density 
lipoprotein; HDL: high density lipoprotein; VLDL: very low density lipoprotein.
*p<0.05 is statistically significant.
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neous patient populations are needed to verify 
our results.
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Table 3. The laboratory findings in psoriasis, PsA and RA groups.

mean ± sd Psoriasis PsA RA 
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Fasting Glucose (mg/dL) 96.1 ± 1.4 98.1 ± 2.2 95.0 ± 1.6 0.865 
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 (1.2-11.1; 2.2) (1.1-17.3; 2.2) (1.0-9.7; 2.7)

HOMA 3.7 ± 2.6 4.0 ± 3.2 4.3 ± 3.7 0.902 
 (1.3-13.0; 2.8) (0.9-13.6; 2.8) (0.9-16; 3.0)

BMI (kg/m²) 27.0 ± 4.9 28.8 ± 4.4 27.9 ± 6.0 0.115 
 (19-40; 26.5) (18-38; 29) (15-47; 28)

CRP (mg/dL) 1.0 ± 1.9 0.7 ± 1.3 1.5 ± 3.7 0.013* 
 (0.1-12.2; 0.5) (0.02-6.5; 0.3) (0.03-26.2; 0.7)

ESR (mm/h) 16.2 ± 1.2 18.6 ± 1.7 24.6 ± 2.0 0.089 
 (2-66; 13) (2-74; 14) (2-91; 18.5)

n: number; PsA: psoriatic arthritis; RA: rheumatoid arthritis; F: female; M: male; HbA1c: hemoglobin A1c; LDL: low density 
lipoprotein; HDL: high density lipoprotein; VLDL: very low density lipoprotein; HOMA: homeostasis model assessment; BMI: body 
mass index, CRP: c-reactive protein; ESR: eritrocyte sedimentation rate.
*p<0.05 is statistically significant.
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