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Abstract
Background. Visfatin is one of the pro-inflammatory adipokines secreted by adipose tissue cells. Recent 
scientific research has drawn attention to the role of adipokines in the pathophysiology of metabolic disorders 
and their association with inflammatory diseases, including psoriasis. Visfatin may be one of the important 
links explaining the connection between psoriasis and diseases which are components of metabolic syndrome.

Objectives. The aim of this study was to assess the serum visfatin concentration in patients with psoriasis 
and to evaluate its possible correlations with parameters of metabolic syndrome and the clinical severity 
of psoriasis.

Material and methods. A group of 102 patients with psoriasis and a control group of 40 healthy subjects 
were examined. The clinical severity of psoriasis was assessed according to Psoriasis Area and Severity 
Index), BSA (Body Surface Area) and DLQI (Dermatology Life Quality Index) indicators, the presence and 
type of obesity, and hypertension. In both the study and control groups, laboratory tests (C-reactive protein 
(CRP), glucose concentration, total cholesterol, low-density-lipoprotein (LDL) cholesterol, high-density-
lipoprotein (HDL) cholesterol, and triglycerides (TG)) were performed and serum visfatin concentrations 
were determined. The clinical data, results of laboratory tests and visfatin concentrations were then subjected 
to statistical analysis.

Results. There was a significantly higher concentration of visfatin in the psoriatic patients (p < 0.001) than 
in the control group. Significant positive correlations between visfatin concentration and PASI (p = 0.008) 
and BSA (p = 0.007) were observed. In the psoriatic group, there were positive correlations between the con-
centrations of visfatin and the concentrations of CRP (p = 0.008) and total cholesterol (p = 0.002). Visfatin 
concentration was elevated in the psoriatic patients who had elevated total cholesterol (p = 0.001), LDL 
cholesterol (p = 0.012) and TG levels (p = 0.001) compared to the psoriatic patients with normal levels 
of these lipid profile components.

Conclusions. The results indicate the possible participation of visfatin in pathophysiological and inflam-
matory processes in the course of psoriasis. Adipokines may be an important link connecting psoriasis with 
coexisting metabolic disorders.
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Introduction

Psoriasis is a chronic, genetically determined inflam-
matory skin disease with autoimmune involvement and 
a pathogenesis which still has not been completely re-
vealed. Recent literature data indicates that psoriasis can 
be included in the group of chronic inflammatory sys-
temic diseases (CIDs). The presence of various mediators 
– including cytokines and adipokines – responsible for 
systemic inflammation and its metabolic consequences 
has been demonstrated not only in the affected skin but 
also in peripheral circulation. Inflammatory mediators, 
also secreted by adipose tissue cells, participate in inducing 
vascular endothelial dysfunction and insulin resistance, 
increasing the concentration of thrombogenic factors and 
promoting oxidative stress and lipid oxidation disorders. 
Adipokines may be an important link connecting psoriasis 
with coexisting metabolic disorders.

Visfatin is a 52 kDa protein composed of 473 amino 
acids secreted mainly by hepatocytes, macrophages and 
adipocytes of visceral adipose tissue.1–8 The intracellu-
lar form of the protein is crucial in cellular metabolism 
regulation, adaptation to extracellular stressors and cell 
survival. The extracellular form detected in the circu-
lation and extracellular environment has an  influence 
on  the  inflammatory and metabolic processes.3,5,9,10 
Some studies have indicated the involvement of visfatin 
in the pathogenesis of abdominal obesity, atherosclerosis, 
type 2 diabetes mellitus, and vascular and inflammato-
ry diseases,1,4–6,9,11 because the protein has enzymatic, 
metabolic, inflammatory, and immunomodulatory prop-
erties.5 Moreover, the protein affects vascular endothe-
lial cells and vascular smooth muscle cells (VSMC) and 
it  stimulates neoangiogenesis.5,12 Visfatin contributes 
to  increased expression of adhesion molecules, i.e., in-
tercellular adhesion molecule 1 (ICAM-1), vascular cell 
adhesion molecule 1 (VCAM-1), selectin, and vascular 
endothelial growth factor (VEGF), which results in in-
creased recruitment and adherence of the immune cells 
to  the  vascular endothelium, increased proliferation 
and migration of  the endothelium, and the  formation 
of new blood vessels. Visfatin affects the  inflammato-
ry reaction in the vessel, inducing increased secretion 
of  the molecules interleukin 6 (IL-6), IL-8, monocyte 
chemoattractant protein 1 (MCP1), tumor necrosis fac-
tor α (TNF-α), matrix metalloproteinase 2 (MMP-2), and 
MMP-9 by endothelial cells and monocytes,5,13–17 and 
activating nicotinamide adenine dinucleotide oxidase.3 
Exogenous protein administration has been shown to in-
crease the synthesis of the inducible nitric oxide synthase 
(iNOS) enzyme, impairing the production of nitric oxide 
(NO) and enhancing oxidative stress in atherosclerotic 
plaque.4,5,9,12,13,18,19 On the other hand, recently published 
scientific reports point to a beneficial effect of visfatin 
on the course of  ischemic processes. It seems that due 
to its antiapoptotic properties, it promotes the prolonged 

survival of  myocardial and neuronal cells; therefore, 
the protein may prove to be a useful therapeutic tool 
in reducing the area of myocardial or cerebral ischemia 
in the course of acute necrosis of  these organs.3,5,20–22 
The proangiogenic, antiapoptotic and pro-inflammatory 
properties of visfatin may indicate possible involvement 
in the development of cancer.5,9

Objectives

Due to the relationship between psoriasis and meta-
bolic syndrome, as well as the important role of visfatin 
in the induction of vascular endothelial dysfunction, our 
research was undertaken to investigate the relationship 
between the serum visfatin concentrations, psoriasis and 
individual components of metabolic syndrome.

Material and methods

The study included 102 adult, male psoriatic patients 
and 40 healthy, age-matched men. The patients with pso-
riasis were interviewed about the duration of their disease, 
the coexistence of psoriatic arthritis, any medications 
taken, and the presence of systemic comorbidities – with 
special attention to disorders that are components of met-
abolic syndrome, such as hypertension, diabetes, lipid dis-
orders, and coexisting ischemic heart disease. The clinical 
condition of the patients was assessed by measuring blood 
pressure; determining the extent and severity of psoriatic 
skin lesions with the use of the indicators PASI (Psoriasis 
Area and Severity Index), BSA (Body Surface Area) and 
DLQI (Dermatology Life Quality Index); and assessing 
the presence and extent of obesity with body mass index 
(BMI) and waist-to-hip ratio (WHR). Patients with BMI 
values above 30 were considered obese. The WHR values 
higher than 1 confirmed the presence of abdominal obe-
sity. The PASI values exceeding 10 indicated a moderate 
course of the disease, whereas patients with values over 18 
were classified as having severe psoriasis. Patients in both 
the psoriasis group and the control group were assessed for 
serum concentrations of visfatin and laboratory param-
eters: C-reactive protein (CPR) concentration and com-
ponents of the lipid profile (total cholesterol, high-densi-
ty-lipoprotein (HDL) cholesterol, low-density-lipoprotein 
(LDL) cholesterol, triglycerides (TG), and glucose). Serum 
visfatin concentrations were determined with the  im-
munoenzymatic enzyme-linked immunosorbent assay 
(ELISA) method according to the manufacturer’s recom-
mended procedure using an AdipoGen Nampt (Visfatin/
PBEF) human ELISA Kit (test sensitivity: 3.0 pg/mL, ab-
sorbance reading: 450 nm) (AdipoGen Corp., San Diego, 
USA). For the analysis of the results obtained, using IBM 
SPSS software v. 19 (IBM Corp., Armonk, USA), statistical 
significance was assumed at a p-value <0.05.
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Results

There was a significantly higher concentration of visfatin 
in psoriatic patients than in the control group (p < 0.001) 
(Fig. 1, Table 1). In the study population, a significant cor-
relation between serum visfatin concentration and CRP 
value (p = 0.008) was found; a positive correlation was also 
observed between the  serum concentration of  visfatin 
and PASI (p = 0.008) (Fig. 2) and BSA (p = 0.007) (Fig. 3). 
The protein concentrations were also significantly higher 
in the patients with severe psoriasis, as measured with PASI, 
compared to patients with mild disease severity (p = 0.013). 
However, no significant correlations were observed between 
the serum concentration of visfatin and DLQI (p = 0.544) 

or duration of the disease (p = 0.576). There were no cor-
relations between the serum concentration of visfatin and 
BMI or fat distribution (WHR) (p = 0.380 and p = 0.095, 
respectively). In the psoriatic group, there was a significant 
positive correlation between serum visfatin concentration 
and total cholesterol level (p = 0.002). Serum visfatin con-
centration was significantly higher in the psoriatic patients 
who also had elevated total cholesterol, LDL cholesterol 
and TG levels compared to the patients with normal values 
of these parameters (p = 0.001, p = 0.012 and p = 0.001, 
respectively). The concentration of visfatin was not differ-
ent in the psoriatic patients with and without concomitant 
arterial hypertension (p = 0.749).

Discussion

Visfatin belongs to the group of adipokines produced 
by adipose tissue cells. The literature indicates visfatin 
involvement in the pathogenesis of many inflammatory 
diseases, e.g., ulcerative colitis, Crohn’s disease or hepa-
titis C.9,17 It is possible that the protein also participates 
in pathophysiological processes in psoriasis. In our own 
study, significantly higher concentrations of visfatin were 
observed in the group of psoriatic patients than in the con-
trol group. Moreover, in the experimental group, positive 
correlations between serum visfatin concentration and 
PASI and BSA values were also found.

Similar results have been presented by Ismail et al.23 
in investigating the serum concentrations of visfatin and 

Fig. 1. Assessment of visfatin concentration in the experimental and 
control groups

Table 1. The concentration of visfatin in patients with psoriasis and in the control group

Visfatin Number 
of patients Average Median Minimum Maximum Lower 

quartile
Upper 

quartile SD

Experimental group 102 5.19 4.07 0.67 16.48 2.66 7.11 3.31

Control group 40 0.93 0.78 0.15 2.67 0.40 1.38 0.62

Z = 8.694; p < 0.001; SD – standard deviation.

Fig. 3. Correlation between visfatin and BSA values

Fig. 2. Correlation between visfatin and PASI values
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omentine in a group of 46 patients with plaque psoriasis. 
The authors found a significantly elevated concentration 
of visfatin in the psoriatic patients compared to a group 
of 42 healthy people. In addition, they observed positive 
correlations between visfatin concentration and PASI value 
and disease duration. Moreover, visfatin concentration was 
significantly higher in the patients with severe psoriasis. 
The results of our own study are also in agreement with 
the ones presented by Okan et al.24 who observed a positive 
correlation between visfatin concentration and disease 
severity in a group of 45 patients with plaque psoriasis, 
as assessed with PASI.

Campanati et al.25 evaluated the serum adipokines in pa-
tients with psoriasis before and after the 24-week period 
of treatment with TNF-α inhibitors. As in our own study, 
elevated concentrations of visfatin were found in the pa-
tients with psoriasis compared to the control group. A sig-
nificant difference in the serum visfatin concentration 
between the experimental and control groups was main-
tained even after 24 weeks of biological treatment. The au-
thors, however, did not find any relationship between 
the concentration of visfatin and the severity of the disease.

On the contrary, Sereflikan et al.26 assessed the concen-
trations of visfatin, adiponectin and TNF-α in the group 
of 42 psoriatic patients and noticed that although the levels 
of visfatin in the experimental group were higher than 
in the controls, the difference was not statistically signifi-
cant. The authors did not observe a significant correlation 
between serum visfatin concentration and PASI value.

In our study, higher concentrations of CRP were record-
ed in the study group than in the control group (p = 0.008), 
and a positive correlation between serum CRP and visfatin 
concentration (p = 0.008) was found. Similarly, Catalán 
et al.,27 studying a group of 30 obese men and a 14 con-
trols, found a positive correlation between visfatin con-
centration and not only CRP concentration but other 
inflammatory parameters as well, i.e., the levels of fibrin-
ogen and von Willebrand factor. Lu et al.28 investigated 
a group of 173 patients with chronic kidney disease and 
also showed positive correlations between serum visfatin 
concentration and CRP value and the total number of leu-
kocytes and neutrocytes.

Visfatin is known to be a protein produced by mac-
rophages of the visceral adipose tissue, among other tis-
sues. However, previous studies have yielded conflicting 
data on concentrations of the protein in correlation with 
BMI and adipose tissue distribution. In our own study, 
there was no statistically significant correlation between 
serum visfatin concentration and BMI (p = 0.380) or WHR 
(p = 0.095) in the group of psoriatic patients. This relation-
ship was still not observed after dividing the study pop-
ulation into subgroups of normal body mass, overweight 
and obesity, as well as subgroups with gluteal-femoral and 
abdominal fat distribution.

Other authors23,25,29 investigating the  concentration 
of visfatin in patients with psoriasis and lipid disorders, 

insulin resistance and hypertension obtained similar re-
sults. In the psoriatic patients, the authors did not find 
any correlation between serum visfatin concentration 
and obesity rate. Similarly, Ozal et al.30 did not observe 
a significant correlation with BMI values in patients with 
hypertension with and without coexisting obesity.

Interestingly, the results obtained by Sereflican et al.26 
were different from the results of the present study and 
the abovementioned ones. The authors observed a cor-
relation between serum visfatin concentration and BMI 
value in a group of 42 Turkish psoriatic patients. Similar-
ly, elevated concentrations of visfatin in groups of obese 
patients and a positive correlation of visfatin with BMI 
and abdominal obesity have also been observed by other 
authors.27,31–35

Dyslipidemia is an essential element of metabolic syn-
drome, occurring more often in people suffering from pso-
riasis. Data on the relationship between serum visfatin 
level and lipid profile components is divergent and does 
not give a definite answer as to whether the protein can 
serve as a predictor of these disorders.

While studying lipid disorders, we found significantly 
higher total cholesterol levels in our group of psoriatic pa-
tients in comparison to the control group (p < 0.001). There 
was also a significant positive correlation between serum 
visfatin and total cholesterol concentrations (p = 0.002). 
However, no significant correlation was observed be-
tween serum visfatin concentration and the level of LDL 
cholesterol (p = 0.059), HDL cholesterol (p = 0.249) and 
TG (p = 0.224). However, after dividing the subjects into 
groups with normal and abnormal lipid profiles, a signif-
icantly higher concentration of visfatin in patients with 
both psoriasis and elevated total cholesterol (p = 0.001), 
LDL cholesterol (p = 0.012) and TG (p = 0.001) was found 
in comparison with the patients without dyslipidemia.

While Catalán et al.27 showed a positive correlation be-
tween the concentration of visfatin and lipid profile com-
ponents – i.e., total cholesterol, HDL cholesterol and TG 
– in their study of 30 individuals with morbid obesity, 
independent of other factors, Coban et al. observed a neg-
ative correlation between visfatin concentration and total 
cholesterol and LDL cholesterol levels in a group of pso-
riatic patients.36

Some data indicate a  significant effect of  visfatin 
on  the cardiovascular system.5 In addition to  involve-
ment in the induction of vascular endothelial dysfunction, 
vascular damage and atherosclerosis, there is more and 
more evidence on the association of this adipokine with 
the regulation of arterial blood pressure, though it remains 
the subject of numerous controversies.

In our own analysis, after dividing the patients into those 
suffering from arterial hypertension and those without 
the disease, there was no statistically significant differ-
ence in visfatin concentration between these subgroups 
(p = 0.749). Similar results were presented by Kocelak 
et al.37 from a study on a large group of 2,789 older Polish 
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patients. The authors divided the patients into groups com-
posed of people without hypertension, patients with phar-
macologically regulated hypertension and those untreated 
for the disease. The authors did not observe significantly 
higher visfatin values in patients with hypertension com-
pared to patients not suffering from the disease, nor did 
they find any influence of treatment or disease severity 
on the hormone levels. In contrast, significantly higher 
visfatin values were observed in patients with elevated 
CRP levels (hs-CRP) and homeostatic model assessment 
of insulin resistance (HOMA-IR).

Likewise, other authors have reported that there was no 
significant correlation between serum visfatin concen-
trations and systolic and diastolic blood pressure values 
in groups of patients with ischemic heart disease and met-
abolic disorders.28,38,39

Different results were presented by  Ozal et  al.30 
when they compared the serum visfatin concentrations 
of a group of 71 patients with refractory hypertension 
with a group of 94 pharmacologically controlled patients. 
The results showed significantly higher adipokine concen-
trations in the first group and a positive correlation with 
systolic and diastolic blood pressure. Moreover, in this 
study, visfatin turned out to be an independent predictor 
of the severity of hypertension.

Liakos et  al.,40 whose results were consistent with 
the previous authors’ reports, compared serum visfatin 
and apelin concentrations in patients with upper-limit 
values with the concentrations in healthy subjects. Signif-
icantly higher concentrations of visfatin and lower apelin 
concentrations were found in the study group, suggesting 
a possible contribution of both adipokines in the prognosis 
of hypertension.

Conclusions

Visfatin is  a  pro-inflammatory adipokine and some 
literature data indicate its involvement in metabolic dis-
orders, autoimmune diseases and cancer. In our study, 
the significantly higher concentrations of visfatin found 
in the patients with psoriasis compared to the control 
group indicate a possible involvement of this adipokine 
in the pathophysiological processes present in the course 
of psoriasis. Since positive correlations between serum vis-
fatin concentration and CRP level and PASI and BSA values 
have been demonstrated, visfatin may prove to be a useful 
biomarker of systemic inflammation and psoriasis severity.
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