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Introduction: Psoriasis is a chronic, immune-mediated inflammatory disease predominantly affecting the skin, with
a complex aetiology. Recently it has been suggested that the chronic inflammation of psoriasis may cause metabolic
and vascular disorders. The relationship between obesity and psoriatic arthritis (PsA) is not clear, and there are
insufficient prospective studies addressing this subject.

Aim: To investigate the relationship between psoriatic arthritis, severity of psoriasis and obesity in the Turkish
population.

Material and methods: Patient data from psoriasis outpatient clinics from February 2007 to July 2013 were reviewed
retrospectively using the Psoriasis-Turkey (PSR-TR) registration system. Patients’ age, onset age, body mass index
(BMI), waist circumference, psoriasis area and severity index (PASI), and arthritis information were reviewed. In the
outpatient clinics, patients who had joint pain consulted rheumatology clinics. The CASPAR criteria were used for
the diagnosis of arthritis.

Results: A total of 443 males and 495 females enrolled in this study. The mean age of females was 43.9 years (18-93
years) and the mean age of males was 44.6 years (18-89 years). A total of 231 (25%) patients had psoriatic arthritis.
Investigation of the relationship between PASI, BMI, waist circumference (WC) and arthritis revealed a statistically
significant relationship between each variable.

Conclusions: In this study we observed a relationship between PsA and high BMI, high WC and high PASI. Psoriatic
arthritis is a chronic inflammatory disorder and a chronic inflammatory state induced by adiposity may lead to PsA.
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Introduction

Psoriasis is a chronic, immune-mediated inflam-
matory disease predominantly affecting the skin, with
a complex aetiology [1-3]. Recently it has been suggested
that the chronic inflammation of psoriasis may cause
metabolic and vascular disorders. Psoriatic arthritis (PsA),
Crohn’s disease, pustular diseases, metabolic syndrome,
malignancies, respiratory system diseases, smoking, in-
fectious diseases, quality of life impairment, depression

and alcohol use are known comorbidities related to pso-
riasis [4, 5]. Recent studies have shown that obesity is an
inflammatory condition and that visceral fat behaves as
an immune endocrine tissue [6, 7]. It has been shown
that adipokine produced from fat tissue has autocrine,
paracrine and endocrine effects. Adipose tissue, in partic-
ular abdominal adiposity, acts as an endocrine organ se-
creting inflammatory mediators such as tumor necrosis
factor (TNF)-a, interleukin (IL) 6, and adiponectin [8, 9].
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The adipocytokines produced by fat tissue are TNF-a,
adiponectin, leptin, IL-6, plasminogen activator inhibitor
type 1 (PAI-1) and IL-1B [6, 7]. It has been shown that obe-
sity may lead to chronic inflammation resulting from the
increased production of TNF-a, IL-6, PAI-1 and C-reactive
protein (CRP). Another effect of increased TNF-a, IL-6
and PAI-1 levels is an increase in the visceral fat tissue
[6, 7]. Overproduction of inflammatory cytokines, such as
TNF-a, IL-1, IL-6, and IL-8, in adipose tissue is an impor-
tant feature of obesity and may account for the patho-
genesis of psoriasis [2, 10, 11].

Most known adipocytokines including adiponectin,
resistin and visfatin contribute to insulin resistance and
low grade inflammation. The cytokines adiponectin and
resistin exert opposite effects on glucose metabolism.
The cytokines not only play roles in metabolism but also
are involved in development of chronic inflammation.
Adipocytokines cause inflammation and tissue damage
[12]. Leptin is the first described adipokine. Leptin has im-
portant immunoregulatory functions since it is involved
in T cell proliferation, can induce T helper type 1 immune
reactions, and is involved in proliferation and activation
of inflammatory cells such as monocytes and neutrophils
[13]. Xue et al. suggested that leptin played a role in the
exacerbation of PsA [13].

Although adiponectin plays a protective role in meta-
bolic disorders such as obesity and insulin resistance, it
is now well known that it also act as a pro-inflammatory
factor in joints and may trigger matrix degeneration [12].
Adiponectin levels are found different in studies [12, 13].
Adiponectin has various isoforms and sometimes coun-
teracting functions. Xue et al. found the level of total
adiponectin significantly lower in patients with PsA than
those in both healthy and psoriasis controls [13].

Chemerin enhanced the production of several pro-
inflammatory cytokines (TNF-a, IL-1B, IL-6, and IL8)
in human articular chondrocytes [13]. Xue et al. found
chemerin significantly lower in the psoriasis (Ps) and PsA
patients than in the healthy controls [13].

Studies have shown that omentin gene expression
is altered by inflammatory states and obesity. Xue et
al. found omentin significantly increased in patients
with PsA compared with both healthy and psoriasis con-
trols [13].

Corbetta et al. showed that increased serum resistin
levels in untreated psoriasis patients were normalized
after 1 and 3 months of acitretin therapy [14].

Resistin levels correlate with inflammation, joint de-
struction and levels of IL-1 receptor antagonists in wom-
en with rheumatoid arthritis (RA) [13].

Takahashi et al. showed that after treatment at the
24™ week the serum levels of adiponectin were signifi-
cantly increased in all the treatment groups an in con-
trast, serum levels of leptin and resistin were significantly
decreased (37 patients treated with infliximab, adalim-
umab, ustekinumab, NB-UVB) [15].
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Fotiadou et al. found most of the cytokines IL-6, IL-8,
[L-17A, IL-22, IL-23 and TNF-a elevated in the serum of
psoriasis patients compared with controls. And they com-
pared the patients with active disease and passive dis-
ease. According to their findings, IL-17A, IL-22 and IL-23
are strongly associated with the activity of the disease. In
patients with stable disease they found these cytokines
either absent or at very low concentrations [16]. In their
study they confirmed that contribution of cytokines IL-6,
IL-8, IL-17A, IL-22, IL-23 and TNF-a. in the pathogenesis of
psoriasis and indicates the possible role of IL-17, IL-22,
and IL-23 in the active phase of the disease [16]. Benham
et al. showed that Th17 and Th22 cells may have common
as well as divergent roles in the pathogenesis of skin and
joint disease in patients with Ps and PsA [17].

Many recent studies have focused on the comorbidi-
ties and the mechanisms of comorbidities that are as-
sociated with psoriasis. Psoriatic arthritis is a disease
that may manifest different combinations of peripheral
arthritis, dactylitis, spondylitis, and enthesitis [5]. Up to
40% of patients with psoriasis develop psoriatic arthritis
with cartilage erosions, bone damage, and joint fusion
[18]. The Caspar criteria are used for the diagnosis of pso-
riatic arthritis [19].

The relationship between obesity and PsA is not clear,
and there are insufficient prospective studies addressing
this subject. Some studies have reported a higher body
mass index (BMI) and waist-hip ratio (WHR) in PsA pa-
tients compared to healthy controls [18, 20-22]. In this
study we investigated the relationship between psoriatic
arthritis, severity of psoriasis and obesity in the Turkish
population.

Material and methods

Patient data from psoriasis outpatient clinics from
February 2007 to July 2013 were reviewed retrospectively
using the Psoriasis-Turkey (PSR-TR) registration system.
Patients’ age, onset age, BMI, waist circumference, PASI,
and arthritis information were reviewed. In the outpa-
tient clinics, patients who had joint pain consulted rheu-
matology clinics. The CASPAR criteria were used for the
diagnosis of arthritis (Table 1) [19].

Body mass index and waist circumference were used
for the diagnosis of obesity. Body mass index was cal-
culated as the weight in kilograms (kg) divided by the
square of the height in meters (m?), and was therefore
independent of age and sex. Body mass index < 25 kg/m?
was classified as normal, 25-30 kg/m? was classified as
overweight, and BMI > 30 kg/m? was accepted as obesity.

A waist circumference > 88 cm in females and > 102 cm
in males were accepted as high values, known to repre-
sent important cardiovascular risk factors [23].

We used the psoriasis area and severity index (PASI)
to assess the degree of psoriasis severity. Patients who
had a PASI value <5 were considered to have mild pso-
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Table 1. The CASPAR criteria

To meet the CASPAR (ClASsification criteria for Psoriatic Arthritis) criteria, a patient must have inflammatory articular disease (joint,

spine, or entheseal) with 3 points from the following 5 categories:

1. Evidence of current psoriasis, a personal history of psoriasis, or a family history of psoriasis. Current psoriasis is defined as psoriatic
skin or scalp disease present today as judged by a rheumatologist or dermatologist. 'A personal history of psoriasis is defined
as a history of psoriasis that may be obtained from a patient, family physician, dermatologist, rheumatologist, or other qualified
health care provider. A family history of psoriasis is defined as a history of psoriasis in a first- or second-degree relative according

to patient report.

2. Typical psoriatic nail dystrophy including onycholysis, pitting, and hyperkeratosis observed on current physical examination.

3. A negative test result for the presence of rheumatoid factor by any method except latex but preferably by enzyme-linked
immunosorbent assay or nephelometry, according to the local laboratory reference range.

4. Either current dactylitis, defined as swelling of the entire digit, or a history of dactylitis recorded by a rheumatologist.

5. Radiographic evidence of juxta-articular new bone formation, appearing as ill-defined ossification near joint margins (but excluding

osteophyte formation) on plain radiographs of the hand or foot.

riasis, a PASI value of 5-10 corresponded to moderate
psoriasis and PASI value > 10 indicated severe psoriasis.

Statistical analysis

For the statistical analysis, the t-test was used when
comparing the averages of independent groups and the
Pearson yx? test was used when comparing the variance.
In all tests a value of 0.05 was accepted as significant.

Results

A total of 443 males and 495 females enrolled in this
study. The mean age of females was 43.9 years (18-93
years) and the mean age of males was 44.6 years (18-89
years). A total of 231 (24.6%) patients had psoriatic arthri-
tis. Investigation of the relationship between PASI, BMI,
waist circumference (WC) and arthritis revealed a stati-
stically significant relationship between each variable
(BMI—arthritis t: =4.971, p < 0.001; PASI-arthritis t: —5.865,
p < 0.001; WC—arthritis t: —4.186, p < 0.001) (Table 2).

There were 91 (40%) males and 140 (60%) females
in the study presenting with arthritis, and 352 (49.8%)
males and 355 (50.2%) females who did not have arthri-
tis. A statistically significant correlation between arthritis
and gender was found for females (p = 0.006).

Upon investigation of the correlation between BMI,
PASI and waist circumference, the correlation between
PASI-BMI was found to be statistically significant (p =
0.009, r = 0.85); the correlation between waist circumfer-
ence and BMI was also statistically significant (p < 0.001,
r=0.725).

Of the psoriasis patients, 433 individuals had a high
waist circumference (= 88 cm in females, = 102 cm in
males), corresponding to 136 (31%) male patients and
297 (59%) female patients. The patients with a high
waist circumference were found to have a higher risk of
arthritis, and the risk was increased 1.26-fold if the pa-
tient was female (Table 3).
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Table 2. The relationship between BMI, PASI, WC and
arthritis

Arthritis N Mean
BMI Arthritis(-) 704 27.54
Arthritis(+) 230 29.93
PASI Arthritis(-) 707 5.25
Arthritis(+) 231 8.85
wWC Arthritis(-) 649 95.07
Arthritis(+) 220 99.93

Table 3. The relationship between sex and arthritis

Variable Gender Total
Male Female

Arthritis(-) n 352 355 707
% 49.8 50.2 100

Arthritis(+) n 91 140 231
% 39.4 60.6 100

Total n 443 495 938
% 47.2 52.8 100

Discussion

The prevalence of obesity continues to increase glob-
ally [3]. Psoriatic arthritis is a comorbidity of psoriasis;
recent epidemiological studies show that PsA is more
common than previously thought. Obesity is a medical
condition in which excess body fat has accumulated to
the extent that it may have adverse health effects, such
as decreased longevity, diabetes mellitus, orthopaedic
and respiratory disease and neoplasia [1]. Many studies
have demonstrated the relationship between obesity
and psoriasis [23-26]. However, the relationship between
obesity and psoriatic arthritis is not clear and few pro-
spective studies have addressed this research subject.
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Obesity is a significant risk factor for osteoarthritis at
sites throughout the body; especially the knee [1], and
some studies have shown a higher BMI and WHR in PsA
patients compared to and healthy controls [20-22, 27].

The National Psoriasis Foundation survey (United
States, 2002) reported that persistent joint pain or stiff-
ness was found in 31% of patients with psoriasis, indicat-
ing that many patients may be unaware of their disease
[28]. In this study, 24.6% (231) of patients had psoriatic
arthritis. However, these were patients with joint com-
plaints and who were treated at rheumatology clinics.
If we had investigated patients without joint complaints,
this number might have been greater.

Psoriatic arthritis has a tremendous impact on
health-related quality of life. Measures of pain and limi-
tations related to emotional upset indicate that psori-
atic arthritis may have more impact on the quality of
patients’ lives than RA [28]. Joint deformity and radiologi-
cally detectable damage have been demonstrated in at
least 40% of those afflicted with psoriatic arthritis, and
in some cases the disease may be as severe as RA. Many
psoriasis patients initially visit dermatologists; each visit
is an opportunity for a dermatologist to assess joint pain
that may suggest the presence of psoriatic arthritis.

The problems associated with psoriasis include physi-
cal discomfort, disfigurement, and reduced quality of
life, while the arthritic component adds to the burden
with pain, swelling, stiffness, and reduced mobility and
function. Physical signs of psoriatic arthritis include joint
and entheseal swelling, “sausage” digits, and joint de-
formities. Radiologic manifestations include loss of joint
space, bone and cartilage erosion, bony ankylosis, joint
subluxation, periostitis, and subchondral cysts [28]. The
erosive nature of psoriatic arthritis results in progressive
deformities and restriction of functional ability.

The pathogenesis and causes of PsA are multifacto-
rial in nature; genetic, environmental and immunologic
factors play a major role in the development of this dis-
ease [22].

Li et al.[20] reported that the risk of PsA was moder-
ately elevated with increasing BMI; compared with a BMI
less than 25.0 kg/m?, the risk of BMI 25.0-29.9, 30.0-34.9
and 35.0 kg/m?or greater increased to 1.83; 3.12 and
6.46 kg/m?, respectively. The authors found that partici-
pants with BMI of 35.0 kg/m?or greater were 2.98-fold
more likely to develop PsA. The results indicated a cor-
relation between a markedly increased risk of PsA and
BMI, weight change since early adulthood, waist and hip
circumference, and WHR, both among total participants
and among females with psoriasis [20].

Raychaudhuri et al. [21] reported that the prevalence
of metabolic syndrome is high in patients with PsA. Pa-
tients with PsA appear to be at an increased risk of de-
veloping diabetes mellitus, arterial hypertension, dyslipi-
daemia, obesity and cardiac disease [15].
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Tam et al.[22] reported a higher current BMI and WHR
amongst PsA patients compared with healthy controls.

In this study we observed a relationship between PsA
and high BMI, high WC and high PASI.

Setty et al. [2] examined the relationship between
BMI, weight change, WC, hip circumference, waist-hip
ratio, and incident psoriasis in 78,626 females over a 14-
year period (1991-2005) in the Nurses’ Health Study II.
The study found that multiple measures of adiposity,
such as BMI, waist and hip circumference, waist-hip ra-
tio, along with change in adiposity as assessed by weight
gain since the age of 18 years, were substantial risk fac-
tors for the development of incident psoriasis. The risk
increased with increasing levels of adiposity, demonstrat-
ing a strong, consistent dose-response relationship. In
contrast, BMI of less than 21 kg/m?was associated with
a lower risk of incident psoriasis [2].

Bhole et al. [18]investigated differences in BMI in
PsA, Ps, RA and general population. They observed that
individuals with Ps, PsA and RA were at a greater risk
of obesity than the general population, and that indi-
viduals with PsA had higher BMIs than those with Ps
after adjusting for age, sex, smoking, Ps duration, PASI
score, DMARDs, glucocorticoids, biologics and the MCS
of the SF-36 health-related quality of life questionnaire.
Bardazzi et al. [23] showed that patients who decreased
their weight achieved a PASI score of 90 or 75 even if
they did not respond at first.

Obesity plays a role in inflammation because fat acts
as an endocrine tissue through the production of cyto-
kines such as interleukin 6 and TNF-a.. Psoriatic arthritis
is a chronic inflammatory disorder, and a chronic inflam-
matory state induced by adiposity may lead to PsA [20].
It is not understood how obesity increases the risk of
PsA, whether by chronic inflammation or increased joint
loading. In contrast, pain and inflammation may cause
reduced physical activity in PsA patients, and this may
increase the risk of obesity [18].

Conclusions

Psoriatic arthritis may affect quality of life more than
other comorbidities of psoriasis. Treatment and pro-
tection is important, and dermatologists have a higher
likelihood of seeing psoriasis patients prior to the onset
of arthritis. Obesity not only affects the risk of psoriasis
and psoriatic arthritis but also affects the treatment. In-
forming patients about the influence of obesity on their
disease may reduce the risk of arthritis and other comor-
bidities of psoriasis.
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