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Abst rac t
Introduction: Omentin and vaspin are considered to have beneficial effects preventing the development of meta-
bolic disorders which are common comorbidities in psoriasis. 
Aim: To evaluate the serum level of these adipokines in psoriatic patients and elucidate possible associations with 
disease activity, metabolic or inflammatory parameters and systemic treatment. 
Material and methods: Thirty-three patients with active plaque-type psoriasis and 11 healthy controls participated 
in the study. Blood samples were collected before and after 3 months of treatment with acitretin or methotrexate. 
Results: Serum vaspin concentration in psoriatic patients was significantly lower than in the control group (p < 0.05). 
No correlation between adipokines and severity of disease evaluated with PASI was found. However, median vaspin 
levels decreased with the severity of skin lesions and the omentin level was higher in patients with severe disease 
versus those with moderate form (p < 0.05). The vaspin level correlated with BMI of psoriatic patients (p < 0.05), with 
cholesterol and triglycerides levels (p = 0.054, p = 0.049, respectively). No significant effect of systemic treatment 
on omentin levels was found. Regarding vaspin, we observed an upward trend in its concentration after treatment. 
Conclusions: Omentin and vaspin may play a modulating role in the systemic inflammation present in psoriasis 
and thus may contribute to the development of metabolic complications. 
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Introduction

Psoriasis is a chronic inflammatory skin disease, 
characterized by increased proliferation of keratino-
cytes, disturbed epidermal cell differentiation and in-
creased angiogenesis. Psoriasis is considered not only 
as a disease affecting the skin and joints but as a sys-
temic inflammatory disease. Metabolically driven inflam-
mation present in psoriasis is associated with a higher 
incidence of cardiometabolic disorders (CMDs) such as 
diabetes mellitus (DM), hypercholesterolemia, as well as 
cardiovascular diseases (CVD) [1]. Particular attention 
in this group of patients should be paid to the risk of 
developing potentially fatal CVD such as myocardial in-
farction or thromboembolic events. It was proven that 
the accelerated development of cardiovascular compli-
cations in patients with psoriasis leads to a 5-year re-
duction in their life expectancy [2]. Genetic background, 
insulin resistance (IR), dyslipidemia, oxidative stress, 

angiogenesis, secretion of adipokines are mentioned as 
possible causes of coexistence of CMDs and psoriasis [3]. 
Nowadays, more and more attention has been paid to 
the role played by adipose tissue in the pathogenesis of 
systemic inflammation. Adipose tissue affects internal 
organs, systemic metabolic pathways and the cardiovas-
cular system through secretion of adipokines (such as for 
example leptin, adiponectin, visfatin, resistin, omentin, 
vaspin) and cytokines (tumor necrosis factor-α, interleu-
kin-6) [4]. The growing problem of obesity is also visible 
among patients with psoriasis [5]. It is presumed that 
adipokines secreted by adipose tissue can be involved in 
chronic inflammation leading to chronic skin lesions and 
the development of metabolic complications [6, 7]. How-
ever, newer adipokines are being constantly explored. 
Relatively new ones that show a protective effect against 
metabolic disorders are omentin and vaspin. Vaspin 
(VASP, SERPIN 12) is a recently discovered adipokine that 
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has been isolated from the visceral adipose tissue of 
OLETF (Otsuka Long-Evans Tokushima Fatty) rats, an ani-
mal model of abdominal obesity associated with type 2 
diabetes (T2D). VASP is a serine protease inhibitor con-
sisting of 375 amino acids [8]. The exact mechanism of 
its action has not been determined, but it was reported 
that a likely target for vaspin is the kallikrein-related pep-
tidase 7 (hK7) [9]. In experimental studies, improvement 
in glucose tolerance and insulin sensitivity was observed 
after administration of recombinant vaspin in DIO (diet-
induced-obesity) mice. It is supposed that vaspin acts as 
an insulin sensitizer with anti-inflammatory effects and 
might display a compensatory mechanism in response 
to decreased insulin sensitivity [8, 10]. As obesity is one 
of the main factors contributing to the development  
of CMDs also in psoriasis, the possible protective effect 
of vaspin in their manifestation is still debatable. The 
data concerning vaspin impact on psoriasis pathogenesis 
are available, but still not fully clear and unambiguous.

Omentin was isolated from the visceral adipose tis-
sue by Yang et al. [11]. It includes two isoforms, the first 
of which (omentin-1) is the main circulating isoform 
and contains 313 amino acids. The adipokine is mainly 
expressed in visceral adipose tissue, predominantly in 
stromal-vascular cells (SVC) rather than subcutaneous 
adipose tissues in humans [12, 13]. The gene for omen-
tin is located in the 1q22-a23 chromosomal region which 
has been previously linked to T2D in several populations. 
These data suggest that omentin might be a candidate 
gene for T2D susceptibility in humans [12]. Moreover, it 
is reported that omentin increases insulin-mediated glu-
cose uptake by activating the protein kinase Akt or pro-
tein kinase B [13]. It is also suspected that the adipokine 
exerts anti-inflammatory effects in endothelial cells. As 
a consequence of the activation of the eNOS/NO path, 
vasodilation occurs in isolated blood vessels [14, 15]. 
Therefore, omentin might be involved in obesity and its 
metabolic consequences including cardio-vascular com-
plications, which are common comorbidities in psoriasis.

Aim

Due to the increasing prevalence of obesity and car-
diometabolic complications in psoriatic patients, the aim 
of our study was to assess the serum levels of discussed 
adipokines in patients with psoriasis and evaluate their 
relationship with disease severity, metabolic and inflam-
matory parameters as well as potential association with 
CMDs and influence of systemic treatment. 

Material and methods

To our prospective research we enrolled 33 patients 
(21 males and 12 females) with a flare of plaque-type 
psoriasis, and 11 sex-, age- and body mass index (BMI)-
matched healthy controls. Patients with other types of 

psoriasis, chronic metabolic or inflammatory diseases, 
malignancy, and pregnancy were excluded. Psoriasis 
area and severity index (PASI) has been estimated by the 
same investigator in all patients. The study group was 
divided depending on the PASI severity into 3 subgroups: 
mild (PASI 1) score under 10 points, moderate (PASI 2) 
between 10 and 20 points and severe (PASI 3) above 20 
points. Body mass index (BMI) was evaluated as weight/
height2 (kg/m2). We divided patients for groups accord-
ing to BMI, group 0 means the controls, BMI 1 includes  
10 normal-weight (18.5–24.9 kg/m2) psoriatics, BMI 2 – 
indicates overweight (BMI 25.0–29.9 kg/m2) and consists 
of 9 patients, BMI 3 – obesity (BMI > 30 kg/m2) noted in 
14 subjects from the study group. Blood samples have 
been collected before starting systemic treatment and 
repeated after therapy. Treatment was conducted with 
methotrexate (MTX) 15 mg/week (19 patients) or acitre-
tin (14 persons) in a bodyweight dose of 0.5 mg/kg/day.  
The therapy lasted 3 months. All participants gave their 
signed informed consent before participation. The 
study was approved by the Bioethical Committee of 
the Medical University of Bialystok (Protocol number  
R-I-002/354/2015) and was in accordance with the prin-
ciple of the Helsinki Declaration.

Serum collection

Fasting blood samples were obtained from the study 
and control group, using vacutainer tubes and allowed 
to clot for 30 min. Samples were centrifuged for 15 min 
at 2000 g, and then separated serum was frozen im-
mediately and preserved at –80°C until analysis. Blood 
samples for biochemical tests and blood counts were 
collected at the same time to other tubes and were per-
formed by routine laboratory techniques using an auto-
mated analyzer. Serum levels of assay parameters were 
measured using validated and calibrated Bio-Plex 200 
System provided by Bio-Rad. In our research we used Bio-
Plex Pro RBM Human Metabolic Panel 2 which includes 
8 magnetic bead-based assays to measure among other 
omentin and vaspin. 

Statistical analysis

The normality of obtained distribution was tested 
using the Shapiro-Wilk test and quantitative data were 
expressed as mean ± SD. The non-Gaussian data were 
presented as a median (full range). The Student’s t test 
or nonparametric Mann-Whitney test were used to com-
pare differences between the psoriasis group and the 
control group, whereas for binary data c2 test was used. 
The analysis of variance (ANOVA) or Kruskal-Wallis test 
was used to check differences between the psoriasis 
subgroups and followed by Bonferroni post hoc analysis 
when appropriate. The correlations between studied vari-
ables were determined by Spearman’s rank correlation 
analysis. A two-tailed p value < 0.05 was considered to be 



Advances in Dermatology and Allergology 2, April/2022

Decreased levels of vaspin and its potential association with cardiometabolic risk in patients with psoriasis: preliminary results

309

statistically significant. Computations were performed 
using GraphPad 8 Prism Software (GraphPad Software, 
CA, USA). The power of the analysis was estimated using 
StatMate 2 Software (GraphPad Software, CA, USA). 

Results

The study included 33 patients with active plaque-
type psoriasis, 12 women and 21 men, with the mean age 
of 54 (24–85) and 11 healthy volunteers matched for age, 
weight, and BMI. Median BMI of psoriatic patients was 
28.86 kg/m2 (17.3–43). Severity of psoriasis expressed by 
median PASI score was 15 (5.4–32.7) before treatment 
and 3.4 (0.7–15) after therapy. Baseline characteristics of 
the control group and patients are summarized in Table 1.  
The median vaspin serum concentration in psoriatic 
patients before treatment was significantly (p < 0.05) 
lower than in the control group (Figure 1, Table 2).  
The serum level of omentin in the study group before 
treatment was insignificantly higher than in controls, 
however with an upward trend (Table 2). There was no 
correlation between the studied adipokines and gender 
in the study. However, a significant positive correlation 
between the serum omentin concentration and age was 
found in the group of psoriasis patients (p = 0.003). We 
found no statistically significant correlation between the 
vaspin level before treatment and severity of psoriasis 
expressed by PASI (p < 0.05) (Tables 3 and 4). Interest-

Table 1. Baseline characteristics of the control group and 
patients

Parameter Controls Patients

Age [years] 54.36 ±9.11 54.15 ±16.77

Height [cm] 165.9 ±8.83 171.5 ±10.01

Weight [kg] 69.36 ±15.19 84.8 ±20.93 (p = 0.0646) NS

BMI [kg/m2] 24.95 ±3.59 28.86 ±6.41 (p = 0.0627) NS

Figure 1. Comparison of the levels of vaspin between con-
trols and patients before and after treatment (point 1741 
has not been included in graphics, it is beyond the scale)

*Means a statistical significance between controls and given 
patients group.

Table 2. Comparison of levels of omentin and vaspin between controls and patients before and after treatment. 
Concentrations of omentin, vaspin in groups treated with acitretin or methotrexate

Parameter Controls Acitretin Methotrexate Patients

Omentin [ng/ml]:

Before treatment 7.22 (3.59–39.89) 8.27 (0.04–22.36) 12.80 (0.54–69.13) 11.27 (0.54–69.13)

After treatment – 10.2 (0.02–21.81) 10.3 (3.06–75.01) 10.39 (2.25–75.01)

Vaspin [pg/ml]:

Before treatment 35.21 (7.88–411.60) 6.46 (0.01–15.36)*** (< 0.0001)### 28.73 (6.85–94.14) 11.53 (0.01–94.14)* (0.042)

After treatment – 5.91 (0.38–28.42)*** (< 0.0001)### 27.79 (1.40–1746.00) 15.08 (0.38–1746.00) (0.061)

Italic shows the existence of a strong trend at the border of significance (due to small “n” numbers). */**/*** means a statistical significance between controls 
and given patients group. ###ANOVA analysis within vaspin subgroups. 

Table 3. Presence of crucial correlations between baseline parameters and omentin, vaspin before and after treatment. 
Italic shows statistical significances between group Before treatment and After treatment

Parameter Before treatment After treatmen

Omentin Vaspin Omentin Vaspin

PASI Score 0.028 –0.122 –0.195 –0.098

Red blood cells –0.126 0.130 –0.244 –0.033

White blood cells –0.177 0.435 (0.008) –0.286 (0.088) –0.003

C-reactive protein –0.008 0.049 –0.129 –0.114

Cholesterol total –0.230 0.485 (0.004) –0.348 (0.047) –0.146

Triglycerides –0.227 0.342 (0.049) –0.245 –0.116

0 100 200 300 400 500
Vaspin [pg/ml]

Vaspin after

Vaspin before

Vaspin control
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ingly, pre-treatment median vaspin levels decreased with 
the severity of skin lesions and the lowest was noticed 
in patients with severe psoriasis (Table 4). Serum omen-
tin concentrations did not correlate with total PASI score 
but they were statistically significantly higher in patients 
with severe disease compared to those with moderate 
form (p < 0.05) (Tables 3 and 4). We noticed a statisti-
cally significant positive correlation between pre- and 
post-treatment vaspin levels and BMI of the patients  
(p < 0.05; p = 0.046, p = 0.039 respectively). In addition, 
there was a significant difference in vaspin concentra-
tions between the control group and psoriatic overweight 
patients (p < 0.01). The study demonstrated statistically 
significant differences in vaspin levels between individual 
BMI subgroups and the control group in the Anova test. 
The lowest medium vaspin concentration was observed 
in overweight patients (BMI 2 subgroup), with the high-
est among obese psoriatics (BMI 3 subgroup) (Table 5). 
In the case of omentin, we did not find any significant 
correlations with patients total BMI or any trend in its 
levels between three BMI sub-groups (Table 5). After  
3 months of systemic treatment, not only improvement 
of skin lesions in all studied patients was observed but 
also attenuation of inflammation expressed as a de-
crease in serum concentrations of inflammatory param-
eters (white blood count, C-reactive protein).

After systemic therapy of all patients, we observed 
an increasing trend in vaspin concentration, however 
without statistical significance (p = 0.061) (Table 2). 
Omentin levels before and after 3 months’ therapy re-
mained unchanged (p > 0.05) (Table 2). After treatment, 
the study revealed persistence of strong differences in 
vaspin concentrations between the control group and 

all three BMI subgroups expressed by the Anova test. 
Moreover, we noticed a significant difference in vaspin 
concentrations between the control group and psoriat-
ics with normal body weight after treatment (p < 0.05) 
(Table 5). No significant relationship was found between 
adipokine levels in the control group and PASI subgroups 
(Table 4). Assessing the effect of treatment on vaspin or 
omentin levels in BMI and PASI subgroups, we did not 
find any statistically significant differences in adipokine 
levels in individual subgroups. However, we noticed that 
levels of vaspin decreased after treatment among PASI 1 
and PASI 2 groups, contrary to a post-treatment vaspin 
level increase among PASI 3 group (Table 4). Moreover, 
we showed a decrease in the vaspin level after therapy 
among BMI 1 group, but its increase among BMI 2 and  
3 groups. After division of patients into subgroups based 
on treatment strategy, we found no significant changes 
in vaspin and omentin levels before and after treatment 
in both acitretin and methotrexate groups (p > 0.05)  
(Table 2). However, we noticed a statistically significant 
difference in vaspin levels between the control and acitre-
tin groups before treatment (p < 0.01), this relationship 
was maintained even after treatment (p < 0.01) (Table 2). 

We have also correlated serum of vaspin and omen-
tin with biochemical, inflammatory and morphologi-
cal parameters. Among all the correlations made, it is 
worth noting positive significant correlations between 
the serum vaspin level and total cholesterol (R = 0.485,  
p = 0.004), triglycerides (TG) (R = 0.342, p = 0.049) and 
white blood cells (WBC) (R=0.435, p = 0.008) in patients 
with psoriasis. This correlation was not present after 
treatment. 

Table 4. Concentrations of omentin, vaspin in groups based on PASI scoring regarding the examination at admission to 
the clinic and after treatment

Parameter Protein/group Controls (n = 11) PASI 1 (n = 6) PASI 2 (n = 14) PASI 3 (n = 13)

Before 
treatment 

Omentin [ng/ml] 7.22 (3.58–39.89) 9.47 (4.21–21.46) 6.44 (0.04–69.13) 12.80 (5.47–36.51) ^(0.048)

Vaspin [pg/ml] 35.21 (7.88–411.60) 20.83 (6.36–94.14) 13.39 (0.01–67.31) 10.63 (4.05–84.78)

After 
treatment

Omentin [ng/ml] – 10.51 (5.14–21.81) 8.00 (0.02–75.01) 11.71 (5.75–40.10)

Vaspin [pg/ml] – 10.84 (1.4–77.98) 8.55 (0.38–1746.00) 15.79 (1.98–169.20)

^A significant difference between PASI 2 and PASI 3 subgroups in omentin concentrations. Italic shows the existence of a strong trend at the border of signifi-
cance (due to small “n” numbers).

Table 5. Concentrations of omentin, vaspin in groups based on body mass index (BMI) values regarding the examination 
at admission to the clinic and after treatment

Parameter Protein/group Controls (n = 11) BMI I (n = 10) BMI II (n = 9) BMI III (n = 14)

Before 
treatment

Omentin [ng/ml] 7.22 (3.59–39.89) 12.70 (0.54–69.13) 6.99 (423.1–36.06) 11.10 (3.88–36.51)

Vaspin [pg/ml] 35.21 (7.88–411.6) 9.81 (1.83–51.62) (0.062)# 6.6 (0.01–28.73)** (0.0022)# 30.14 (4.05–94.14)#

After 
treatment

Omentin [ng/ml] – 9.08 (3.06–75.01) 8.32 (0.02–44.39) 11.744 (5.75–40.10)

Vaspin [pg/ml] – 5.42 (1.40–1746.00)*# 15.08 (0.38–28.42)# 32.83 (1.98–169.20)#

*/**/***The existence of a statistical significance between controls and given BMI subgroups. #/##ANOVA analysis inside BMI subgroups.  Italic shows the existence of 
a strong trend at the border of significance (due to small “n” numbers).
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Discussion 

Adipokines derived from adipose tissue affect many 
tissues and organs including the brain, liver, cardiovas-
cular system, skeletal muscle and others [16, 17]. They 
participate in multiple metabolic processes such as ap-
petite regulation, maintaining energy balance, regulation 
of fat and carbohydrate metabolism, insulin sensitivity 
and insulin secretion, vascular remodeling and inflam-
mation [18–20]. Excess visceral adipose tissue through 
secreted cytokines and adipokines contributes to the de-
velopment of insulin resistance, DM, non-alcoholic fatty 
liver disease (NAFLD), atherosclerosis and hypertension, 
thus increasing the risk of developing cardiovascular dis-
eases [16, 17]. Psoriasis, just as obesity, is characterized 
by the presence of the low-grade chronic inflammation 
state, which increases the risk of developing metabolic 
disorders. Therefore, adipokines in these two states play 
a modulatory or even a shared role. The relationship be-
tween obesity and psoriasis represent a challenging is-
sue. It is still debatable whether obesity is entirely a con-
sequence of psoriasis or it may be an independent risk 
factor for the development of this condition [21]. Omen-
tin and vaspin belong to anti-inflammatory adipokines 
whose participation in psoriasis has been the subject of 
single, inconsistent studies. 

It is suggested that vaspin is the metabolic regula-
tor of fat deposits in the body [22]. We demonstrated 
significantly decreased serum vaspin concentrations in 
patients with psoriasis compared to the control group. 
Similar results were also presented by Ataseven et al.  
in a group of 56 patients with psoriasis [23]. These 
findings are in contrast to the results presented by Co-
ban et al. who found higher vaspin levels in a group of  
35 patients with psoriasis than in controls [24]. Interest-
ingly, Saalbach et al. showed no difference in the serum 
vaspin concentration between healthy controls and pa-
tients with psoriasis [25]. Due to the lack of other stud-
ies, observed variances point out the need for further 
research including more patients followed-up for a lon-
ger time. Discussing the role of vaspin in psoriasis we 
should mention the study of Saalbach et al. who for the 
first time demonstrated expression of vaspin protein in 
keratinocytes. Furthermore, they showed that vaspin 
expression was reduced in lesional psoriatic skin com-
pared with uninvolved skin [25]. They also concluded that 
vaspin expression by maturing keratinocytes modulates 
cutaneous immune responses and may be involved in the 
pathogenesis of psoriasis [26]. Similar results of reduced 
vaspin levels in psoriatic lesions in relation to healthy 
skin were also obtained by Sayed et al. [27]. These results 
highlight the important role of vaspin in psoriasis and the 
need for further research. 

The study showed no correlation between vaspin 
levels and disease activity determined by PASI. However, 
we have observed a strong trend in its level in individual 

PASI subgroups comparing to the controls. Interestingly, 
vaspin levels decreased with the severity of the disease. 
Similar observations of a significantly reduced vaspin 
concentration in patients with PASI above 10 compared 
to the group with PASI below 10 were made by Ataseven 
et al. Researchers suggested that vaspin not only can 
be used as a marker of the disease but it also may re-
flect its severity [23]. In the context of above-mentioned 
reports about decreased vaspin levels in psoriatic le-
sions, we may hypothesize whether the extent of the 
involved skin and the severity of lesions may contribute 
to lowering serum vaspin levels. Similar to our study, 
the others showed no relationship between the vaspin 
concentration and the severity of the disease [24, 25]. 
Thus it seems questionable if vaspin is a reliable marker 
of intensity of the psoriasis course. This research dem-
onstrated existence of a significant correlation between 
the vaspin level and BMI of psoriatic patients, no such 
relations were found in the control group. The lowest 
median vaspin concentration, significant in relation to 
healthy volunteers, was noticed in overweight patients 
and the highest among obese psoriatics however with-
out significance. In contrast, in other reports in patients 
with psoriasis, no correlation between vaspin and BMI 
was observed [24, 25]. The data regarding association 
between vaspin and body weight are inconsistent also 
in other CMDs. Some researchers have shown that el-
evated vaspin serum levels are associated with BMI and 
insulin resistance [28, 29]. Others associated low vaspin 
levels with the risk of progression of T2D or have not con-
firmed the compound between vaspin levels and obesity 
or metabolic syndrome [30, 31]. Due to the inconsistency 
of data, Feng et al. conducted a meta-analysis in which 
they revealed significantly increased vaspin levels in T2D 
patients as well as in obese patients compared to non-
obese individuals [32]. These results are to a certain ex-
tent reflected in ours, where we presented a significant 
difference in vaspin levels between BMI groups among 
patients with psoriasis. It has been suggested that an 
increase in the vaspin expression may constitute a com-
pensatory mechanism in response to an increase in obe-
sity and insulin resistance [33]. Similarly, we can trans-
late an increased vaspin concentration in overweight or 
obese patients with psoriasis as observed in our study. 
Due to a small number of studies assessing vaspin levels 
in patients with psoriasis we can refer to publications 
highlighting the presumed involvement of vaspin in the 
development of CMDs, and thus emphasize the possible 
association of psoriasis with other chronic inflammatory 
states as well as indicate the need for further research in 
this relationship in psoriatics.

As an example, Aust et al. revealed that vaspin serum 
concentrations were significantly lower in patients with 
carotid stenosis and they concluded that vaspin could 
serve as a novel marker of unrecognized symptoms of ca-
rotid artery stenosis [34]. Moreover, Li et al. demonstrated 
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that a low vaspin serum level predicts coronary artery dis-
ease (CAD) and unstable angina pectoris [35]. Above and 
beyond they suggested a suppressive influence of vaspin 
on the inflammatory process, which requires further inves-
tigations. Based on previous reports and their own studies, 
Kobat et al. found lower vaspin levels in CAD compared 
with age-matched subjects who had same symptoms with 
angiographically normal coronary anatomy and they pre-
sumed that low serum vaspin levels may be a predictor of 
atherosclerotic disease [36]. These outcomes have led us 
to perform our study and explore the potential diagnos-
tic value of vaspin in psoriasis and perhaps the develop-
ment of psoriasis comorbidities. Thus, gathering all the 
data mentioned above along with our preliminary results, 
vaspin might be a novel protective protein of perhaps pre-
dicting CMDs properties. Psoriasis as a systemic disease 
is characterized by the coexistence of many pathophysi-
ological disorders, including cardiometabolic ones, which 
may influence the obtained results. Thus, further studies 
performed on larger groups with stratification according to 
CAD risk assessment are definitely required. 

As we have stated, T2D is usually accompanied by 
elevated vaspin levels. However, some studies indicate 
that serum vaspin levels were lower in patients with DM  
microvascular complications than in patients without 
them [37]. In relation to these reports, Sathyaseelan  
et al. conducted an interesting study on a group of pa-
tients with diabetes. They showed a reduced concentra-
tion of vaspin in patients with acute coronary syndrome 
(ACS) and hypothesized that decreased serum vaspin 
acts as a predictor of ACS in patients with T2D [38]. 
Thus, based on our research, we could assume that a de-
creased vaspin serum level in patients with psoriasis can 
contribute to CAD development. Additionally, patients 
most diseased/most diseased patients may be most 
predisposed to developing cardiovascular complications. 
The associations between vaspin and obesity, diabetes 
or CAD indicate that vaspin may become a potential bio-
marker of MS. 

As vaspin is considered as a marker of MS, more and 
more studies assessing its concentration in inflammatory 
diseases have been appearing. One of these diseases is 
psoriatic arthritis (PsA), common comorbidity in psoria-
sis, which could share mutual obesity-related complica-
tions such as MS, T2D, IR or CVD. Colak et al. determined 
that vaspin concentration in patients with PsA was high-
er than in healthy controls, but without any correlation 
between disease activity and its levels [39]. As demon-
strated, various chronic inflammatory diseases may pres-
ent different vaspin responses reflecting perhaps mutual 
or compensating nature of the protein.

After 3 months of systemic treatment we observed 
improvement of skin lesions in all studied patients and 
attenuation of inflammation expressed in the decrease 
in inflammatory parameters. We noticed a trend towards 
the increase in vaspin concentration after treatment. 

Noteworthy, vaspin levels remained significantly lower 
in patients with psoriasis after treatment compared to 
the control group. Attention should also be paid to the 
post-therapy increase in vaspin levels in overweight or 
obese patients, which may indicate the potential benefits 
of systemic treatment in psoriatics in respect of vaspin 
levels.

 Considering the impact of a particular drug, we 
found no significant changes in vaspin levels before and 
after treatment with acitretin or methotrexate. Similarly, 
Coban et al. did not find changes in vaspin levels before 
and after MTX treatment of psoriasis patients [24]. These 
results may indicate a possible lack of effect of the most 
commonly used systemic medications in psoriasis thera-
py such as acitretin and methotrexate on the production 
and metabolism of vaspin or perhaps the existence of 
other confounding mechanisms. Furthermore, an upward 
trend in vaspin levels after treatment observed may be 
due to reduced skin involvement or improvement of 
the inflammatory state. Referring to the study showing 
a reduced concentration of vaspin in psoriatic lesions, 
it was found that improvement of psoriatic plaques by 
narrowband ultraviolet B radiation is associated with an 
upregulation of tissue vaspin levels [27]. 

We demonstrated a significant positive correlation 
between serum vaspin level and total cholesterol, tri-
glycerides and WBC in psoriatic patients. These findings 
highlight possible links between vaspin and lipid metabo-
lism as well as its effects on the immune system. Thus 
vaspin might be another indicator of the pro-atherogenic 
risk in psoriasis. Interestingly, reported correlations dis-
appear after systemic treatment, what may reflect indi-
rectly its cardioprotective effect. Breitfeld et al. attempted 
to confirm the association of vaspin with the serum lipid 
profile in humans. 

As presented in other publications regarding vaspin 
concentration in inflammatory diseases or metabolic dis-
orders, correlations with lipids or inflammatory param-
eters are ambiguous. Coban et al. in their research based 
on psoriatic patients found no relations between vaspin 
and metabolic variables [24]. Aliasghari et al. based on 
a group of patients with NAFLD noted that vaspin is posi-
tively significantly associated with hs-CRP [40]. In con-
trast, some researches revealed a negative association 
between hs-CRP and vaspin levels [34, 41]. The numerous, 
often inconsistent, associations of vaspin with metabolic 
or inflammatory variables could underline the multidirec-
tional function that it performs in the body.

Regarding omentin, the literature demonstrates that 
it could play a protective role in obesity-related inflam-
mation [42, 43]. Hence, it arouses a considerable inter-
est of researchers, including our team. We showed an 
existence of an upward trend in omentin concentration 
in patients with psoriasis in relation to the controls, how-
ever, without any statistical significance. These findings 
are a bit in agreement with a previous study conducted 
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by Coban et al. showing elevated omentin levels in psori-
atic patients [24]. Nonetheless, these results are opposite 
to the majority of studies assessing omentin concentra-
tions in patients with psoriasis, in which a significant de-
crease in its level was observed [44–48]. The differences 
may be due to a smaller size of our study group or other 
confounding factors or methodological nuances. Zhang  
et al. went a step further and showed not only a de-
creased plasma omentin concentration in patients with 
psoriasis but also a reduced expression of this adipokine 
in the epidermis of psoriatic lesions [46]. Another inter-
esting study was conducted by Xue et al. who showed 
higher levels of omentin in patients with psoriatic ar-
thritis not only in relation to healthy controls but also 
to patients with psoriasis without joint involvement.  
In addition, they found omentin was positively correlated 
with osteoclast precursors. Therefore, they hypothesized 
that omentin might contribute to pathogenesis of ar-
thritis [49]. This encourages further studies conducted 
on patients with psoriasis and PA to assess whether 
omentin might be a predictor of joint involvement also 
in psoriasis.

We found no correlation between severity of the dis-
ease and the serum omentin level, but we documented 
a significantly higher level of omentin in patients with 
severe psoriasis in relation to those with a moderate 
one. In Coban et al. study, PASI values were significantly 
positively correlated with serum omentin [24]. Differently 
from that, in other mentioned studies serum omentin 
levels negatively correlated with PASI score or similarly 
as in ours, it showed no dependence between these vari-
ables [44–46, 48]. Thus, the relation between omentin 
and severity of psoriasis remains debatable, however its 
highest level in most diseased psoriatics might reflect 
omentin’s compensatory effect to be further elucidated. 

It was demonstrated that the serum omentin level 
and omentin gene expressions in visceral adipocytes are 
decreased in obese cases or in impaired glucose tolerant 
and T2D subjects compared with healthy controls [50]. 
Additionally, serum omentin concentration negatively 
correlated with BMI or waist circumference [50]. In our 
study, just as Coban et al., we did not find any signifi-
cant correlations between omentin concentration and 
BMI of psoriatic patients [24]. Contrarily, Ismail et al. re-
ported that omentin levels inversely correlated with BMI 
in psoriatics [48]. Similar results were shown by Zhang 
et al. and Turan et al. [46, 47]. Moreover, a low omen-
tin level had been suggested to be a promising marker 
of the cardiovascular risk. It was negatively correlated 
with carotid intima-media thickness and was associated 
with the prevalence of coronary artery disease [51]. Tak-
ing all aforementioned data together, a decreased level 
of omentin might be considered as a factor which may 
contribute to development of CMDs in the general popu-
lation as well as in psoriatic patients. Nevertheless, our 
study did not confirm previous reports. In addition, we 

did not observe changes in the concentration of omen-
tin after systemic treatment, also regardless of the drug 
used. In a study mentioned earlier and performed by 
Coban et al. the concentration of omentin significantly 
decreased after 3 months of methotrexate therapy [24]. 
In turn, Japanese researchers found an increase in omen-
tin levels as a result of treating psoriatic lesions [44]. 
Defi nitely further studies are needed in order to explore 
the potency of omentin and whether it exerts a protec-
tive, predicting or compensatory role in the interplay be-
tween psoriasis and its comorbidities.

The limitations of our study may result from a rela-
tively small number of patients enrolled in our study and 
the short duration of follow-up. This may be the reason 
for the discrepancy of our results compared to previous 
studies. Undoubtedly, the study points to an important 
topic for further discussion and subsequent scientific 
research regarding the role of vaspin and omentin in the 
development or maintenance of systemic inflammation 
associated with psoriasis and further development of 
CMDs.

Conclusions

In this study, we provide insights into the roles of 
vaspin and omentin in psoriasis. It is considered that 
vaspin and omentin play an anti-inflammatory role in 
the organism but their biological and metabolic func-
tions have not been extensively studied yet. Herein, we 
demonstrated significantly decreased serum vaspin con-
centrations and an upward trend in omentin concentra-
tion in patients with psoriasis in relation to the healthy 
subjects. No correlation between vaspin or omentin 
levels and severity of psoriasis was found. However, we 
noticed that vaspin levels decreased with the severity 
of the disease. Reversely, we discovered a higher level 
of omentin in patients with severe psoriasis in relation 
to those with a moderate form. Thus omentin might 
serve as an indicator of metabolically-driven inflamma-
tion intensifying within the severity of disease. Research 
showed a significant correlation between the vaspin 
level and BMI of psoriatic patients reflecting its role in 
adiposity and metabolic disorders. A positive relation 
between vaspin and lipids parameters might reflect its 
modulating role in CMDs development in psoriatics. Fur-
thermore, its decreased serum level might be linked to 
metabolic complications in psoriasis. Considering our re-
sults as preliminary, the above assumptions need further 
larger research in order to fully elucidate these relations.  
After 3 months of systemic treatment with acitretin or 
methotrexate we noticed a trend towards the increase in 
vaspin concentration after treatment, however without 
statistical significance. Omentin levels did not change 
after therapy. Considering ambiguous literature data, it 
cannot be clearly stated whether systemic antipsoriatic 
treatment influences or not the adipokines levels or there 
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are some confounding factors, therefore further research 
is needed. Similarly, various chronic inflammatory dis-
eases present different vaspin and omentin responses. 
Altogether they come to a conclusion of a multifacto-
rial nature of metabolic disorders and their association 
with vaspin and omentin. Similar conclusions about 
importance of vaspin and omentin in the pathogenesis 
and development of systemic inflammation in psoriatic 
patients can be made. Summarizing, the importance of 
vaspin and omentin in psoriasis is not clear and there 
are a lot of conflicting data requiring in-depth research.
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