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Abst rac t
Introduction: Accumulating evidence indicates that psoriasis is associated with obesity and metabolic syndrome. 
Psoriasis and obesity share similar inflammatory mediators, and obesity may potentiate some inflammatory cy-
tokines seen in psoriasis. Body fat distribution, particularly visceral adipose tissue (VAT), is an important factor in 
metabolic syndrome and atherosclerotic diseases. An association has been demonstrated between psoriasis and 
abdominal VAT measured by computed tomography (CT). 
Aim: To measure abdominal VAT noninvasively by ultrasonography (USG) in patients with psoriasis and investigated 
its relation to psoriasis and metabolic syndrome.
Material and methods: The study population consisted of 41 psoriasis patients and 41 control subjects matched 
for age, sex, and body mass index. The maximal preperitoneal fat thickness (Pmax) at the anterior surface of the 
liver and the minimal subcutaneous fat thickness (Smin) of the abdomen were measured by USG. The abdominal 
fat index (AFI = Pmax/Smin ratio) was calculated and the results were compared between groups. 
Results: The rate of metabolic syndrome was significantly higher in psoriasis patients (p = 0.0018). The mean AFI 
was similar in both groups. AFI was not associated with psoriasis in subjects with metabolic syndrome (p = 0.495) 
or with Psoriasis Area and Severity Index (r = 0.123, p = 0.443).
Conclusions: This is the first study to evaluate abdominal VAT by USG. Computed tomography may be more reli-
able than USG, but its high cost and radiation exposure are major disadvantages. Further studies are required to 
determine the relationships between psoriasis and VAT. 

Key words: psoriasis, metabolic syndrome, ultrasonography, visceral adipose tissue.

Introduction

Psoriasis is a chronic inflammatory skin disease af-
fecting the skin, nails, and joints. The accumulating evi-
dence has shown that psoriasis is not an organ-specific 
disease, but instead is a systemic inflammatory disease 
associated with cardiovascular diseases and metabolic 
syndrome (MS), consisting of obesity, hypertension, dys-
lipidemia, and insulin resistance [1–3]. 

Obesity is a heterogeneous condition, and not all 
obese patients have comorbidities. Body fat distribu-
tion is an important factor in both MS and atheroscle-
rotic diseases [4]. Particularly, visceral adipose tissue 
(VAT) is more closely related to metabolic disturbances 
and atherosclerotic diseases than subcutaneous or total 
body fat [4]. The VAT has been shown to contribute to 

insulin resistance, coronary artery disease, and carotid 
atherosclerosis [4]. Adipose tissue not only stores energy 
but also functions as an endocrine organ that secretes 
various bioactive substances referred to as adipokines 
[5]. Dysregulation of these factors occurs due to excess 
adiposity, and adipocyte dysfunction contributes to the 
pathogenesis of various diseases via altered immune re-
sponses [5]. Thus, obesity is accepted as a chronic low-
grade inflammatory state and it has been reported to 
share similar mediators of inflammation with psoriasis 
and to contribute to inflammatory processes in psoriasis 
[6, 7].

In a recent study, Balci et al. examined abdominal fat 
distribution in psoriasis patients by computed tomogra-
phy (CT) [8]. Visceral fat area (VFA: fat tissue in the intra-
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peritoneal, omental, and retroperitoneal areas) and sub-
cutaneous fat area (SFA) were measured. They described 
the relation between VFA, MS, and psoriasis. 

Aim

In this study, we aimed to measure VAT by ultraso-
nography (USG), a cheaper and safer imaging method, 
to evaluate the associations between VAT, MS, and pso-
riasis.

Material and methods

A total of 41 patients with clinically and histopatho-
logically diagnosed psoriasis and 41 age-, sex-, and body 
mass index (BMI)-matched controls were enrolled in 
this study. Informed consent was obtained from all par-
ticipants and the local ethics committee approved the 
study. The severity of psoriasis was quantified using the 
Psoriasis Area and Severity Index (PASI). Controls were 
recruited from among patients with warts, tinea pedis, 
or melanocytic nevi without any inflammatory disease. 
Patients that had received systemic or topical treatment 
for psoriasis within the last month were excluded. Partici-
pants younger than 18 years or with any renal disease, 
metabolic disorder, or endocrine disease apart from dia-
betes and/or obesity and receiving antihyperlipidemic 
agents were also excluded. 

Age, sex, weight, height, BMI, disease duration, medi-
cations and smoking habits were recorded. Waist and 
hip circumferences, waist-to-hip ratio (WHR), and blood 
pressure were noted. Peripheral venous blood samples 
were collected in the morning after an 8-hour fast. Total 
cholesterol, high-density lipoprotein (HDL), low-densi-
ty lipoprotein (LDL), triglyceride, liver enzyme, fasting 
blood glucose, and insulin levels were measured. The 
criteria of the National Cholesterol Education Program’s 
Adult Panel III were used to diagnose MS. These crite-
ria include: 1) waist circumference > 102 cm in men or  
> 88 cm in women; 2) hypertriglyceridemia (≥ 150 mg/dl);  
3) HDL cholesterol < 40 mg/dl in men or < 50 mg/dl in wom-
en; 4) arterial blood pressure ≥ 130/85 mm Hg or antihy-
pertensive medication; and 5) fasting plasma glucose level  
≥ 110 mg/dl or known diabetes mellitus. Subjects positive 
for three or more of these criteria were diagnosed with 
MS [9]. 

USG was performed by the same radiologist after an 
overnight fast, and the maximal thickness of preperito-
neal fat (Pmax) at the anterior surface of the liver and 
the minimal thickness of subcutaneous fat (Smin) in the 
upper median abdomen were measured. The abdominal 
fat index value (AFI = Pmax/Smin ratio), which is an indi-
cator of visceral fat deposition and may reflect metabolic 
disorders such as hyperlipidemia and glucose intolerance 
[10], was then calculated.

Statistical analysis

IBM SPSS Statistics 21.0 was used for the statisti-
cal analysis. Chi-square (χ2) test was used to compare 
categorical parameters. Independent Samples t test or 
One-way ANOVA test were used to compare the mean 
values of the different parameters of the groups. Pear-
son’s correlation test was used to analyze the correla-
tions between the independent variables.

Results

The study group consisted of 22 males and 19 fe-
males, and the control group consisted of 21 males and 
20 females. The demographic features, clinical findings, 
and laboratory test results are shown in Table 1. The 
mean PASI of the patients ranged from 2.7 to 30.5. Only 
two patients had PASI below 5. So most of the patients 
had moderate or severe psoriasis. There were no signifi-
cant differences between the study and control groups 
in terms of age, sex, BMI, WHR, diastolic blood pressure, 
serum fasting blood glucose, insulin, total cholesterol, 
LDL cholesterol, HDL cholesterol, triglyceride level, or AFI. 
In contrast, the mean systolic blood pressure was sig-
nificantly higher in the study group (p = 0.007). The HDL 
cholesterol levels of the psoriasis patients were lower 
(p = 0.073) and the insulin levels of the study group were 
higher (p = 0.069) than those of the control subjects, but 
the differences were not statistically significant. 

A total of 18 of 41 psoriasis patients (43.9%) and 
8 of 41 (19.5%) controls had MS, and this difference was 
statistically significant (p = 0.018). The AFI values did 
not differ between MS patients with psoriasis and those 
without psoriasis (p = 0.443). The AFI was not correlated 
with the PASI (r = –0.123, p = 0.443). 

The mean PASI of the psoriasis patients with MS (n = 
18) and without MS (n = 23) were 13.0 ±7.6 and 12.0 ±7.3, 
respectively, and the values of both groups were com-
parable to each other (p = 0.665). The mean AFI of the 
patients with MS (n = 18) and without MS (n = 23) were 
1.20 ±0.84 and 1.20 ±0.67, respectively, and the difference 
was not significant between the groups (p = 0.495). 

There were no statistically significant correlations be-
tween AFI and BMI (r = –0.128, p = 0.25), WHR (r = 0.030, 
p = 0.78), fasting blood glucose (r = 0.156, p = 0.38), sys-
tolic blood pressure (r = 0.099, p = 0.37), diastolic blood 
pressure (r = –0.1, p = 0.16), serum total cholesterol (r = 
0.141, p = 0.2), or triglyceride levels (r = 0.024, p = 0.83). 

The mean AFI of the psoriasis patients who smoked 
(n = 27, AFI = 1.21) was significantly higher than those 
of the patients who did not smoke (n = 14, AFI = 0.78) 
(p = 0.009). 

Discussion 

Psoriasis is associated with increased rates of various 
comorbidities, including arterial hypertension, dyslipid-
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emia, obesity, diabetes mellitus, and MS [11]. Obesity was 
demonstrated to be an independent risk factor for devel-
oping psoriasis [7, 12]. Obesity, a chronic inflammatory 
condition, causes increased levels of proinflammatory 
cytokines such as tumor necrosis factor α (TNF-α) and 
interleukin 6 (IL-6) [7]. Chronic inflammation in psoriasis 
is additionally aggravated by obesity. Major adipokines, 
which are dysregulated in obesity, were also shown to be 
abnormal in psoriasis, and both conditions are assumed 
to share similar immunological mechanisms [13].

Adipose tissue is not only involved in energy stor-
age; it is also an endocrine organ that contributes to 
immune responses [7]. Adipose tissue, which consists of 
adipocytes, endothelial cells, leukocytes, fibroblasts, and 
macrophages, plays prominent roles in various metabol-
ic processes, local and systemic inflammation, vascular 
function, and immune regulation by secreting adipokines 
and cytokines, including adiponectin, leptin, resistin, vis-
fatin, retinol-binding protein 4, omentin and TNF-α [7, 
14]. Bioactive substances, including IL-1β, IL-6, IL-8, IL-
17, IL-18, and plasminogen activator inhibitor are also 
synthesized by adipose tissue [14]. All of these bioactive 
substances, which play roles in MS, insulin resistance, 
and psoriasis, are secreted by VAT [8]. Therefore, VAT is 
more closely related to metabolic and atherosclerotic dis-
turbances than subcutaneous and/or total body fat [8]. 

In a recent study, Balci et al. [8] evaluated the in-
creased visceral fat level in patients with psoriasis and 

its contribution to MS. In this study, VFA was shown to 
be increased in psoriasis patients and to be indepen-
dently associated with the presence of psoriasis. It was 
also shown that VFA was independently associated with 
the presence of MS in psoriasis. In conclusion, it was 
speculated that increased VAT was a major contributor 
to metabolic and cardiovascular comorbidities associ-
ated with psoriasis by releasing proinflammatory cyto-
kines and adipokines [8]. Balci et al. [8] measured VAT 
by CT, which is both expensive and exposes patients to 
radiation. In another study, AFI was shown to be most 
closely correlated with the VFA/SFA ratio measured by 
CT [10]. Furthermore, USG was demonstrated to be more 
accurate than anthropometric measurements for mea-
suring intraabdominal fat [15]. Therefore, we used USG 
to measure VAT. 

The results of our study were different from those of 
Balci et al. [8]. We found no significant difference in AFI 
between patients with psoriasis and controls, there were 
no correlations between AFI and the components of MS, 
and the presence of psoriasis was not an independent 
risk factor for AFI in patients with MS. In addition, we 
found a strong association between AFI and smoking. 
Chatkin et al. obtained similar results [16].

Balci et al. [8] included patients with psoriasis who 
had been receiving systemic treatment in the patient 
group, and their control group included patients with in-
flammatory or immune-related diseases such as lichen 

*Student’s t-test. PASI – psoriasis area and severity index, BMI – body mass index, BP – blood pressure, Smin – minimal thickness of subcutaneous fat,  
Pmax – maximal thickness of preperitoneal fat, AFI – abdominal fat index.

Table 1. Demographic, clinical features and laboratory results of the subjects

Parameter Patients (n = 41) Controls (n = 41) P-value

Male/female 22/19 21/20 0.825

Age [year] 43.2 ±15.6 41.3 ±14.8 0.584*

Disease duration [year] 14.6 ±12.1

PASI 12.5 ±7.4

BMI [kg/m2] 28.1 ±5.9 27.7 ±5.3 0.724*

Waist/hip ratio 0.917 ±0.09 0.914 ±0.09 0.888*

BP systolic [mm Hg] 127 ±14 119 ±10 0.007*

BP diastolic [mm Hg] 75 ±9 74 ±12 0.659*

Fasting blood glucose [mg/dl] 91.8 ±34.3 87.7 ±15.7 0.487*

Insulin 13.3 ±8.2 10.51 ±5.6 0.069*

Total cholesterol [mg/dl] 175.2 ±37 171.5 ±37.9 0.656*

LDL cholesterol [mg/dl] 102.7 ±35.2 104.6 ±31.3 0.799*

HDL cholesterol [mg/dl] 41 ±10.8 45.4 ±11.4 0.073*

Triglyceride [mg/dl] 143.7 ±87.9 40.1 ±90.1 0.856*

Smin [mm] 12.9 ±6.4 13.2 ±6.6 0.835*

Pmax [mm] 13.2 ±5.3 12.3 ±4.5 0.428*

AFI 1.19 ±0.7 1.18 ±0.8 0.928*
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planus, urticaria, and contact dermatitis. These condi-
tions may have interfered with the reliability of their 
study. In our study, patients that had been receiving 
systemic or topical treatment for psoriasis for the last 
month and those with inflammatory disorders were ex-
cluded from the analysis. 

We think that the cellular composition or altered 
functions of VAT or other factors rather than the amount 
of VAT may make a more significant contribution to MS 
and/or psoriasis. A recent study supported our hypoth-
esis and suggested that the pathogenic potential of 
visceral adipocyte hypertrophy usually requires the limi-
tation and/or impairment of other body organs in pre-
disposed patients [17]. Another possible explanation for 
the discrepancy between our results and those of Balci 
et al. [8] is that USG may not be as precise as CT for the 
measurement of visceral fat thickness. 

Conclusions

Large placebo-controlled studies are required to de-
termine the interactions between VAT and psoriasis. We 
think that USG may be an alternative, cheap and safe 
method for measuring VAT, because CT has the major 
disadvantages of radiation exposure, high cost, and tech-
nical difficulty. 
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