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ABSTRACT 
 

 

     Chemerin, leptin and psoriasin are pro-inflammatory and immune-

modulatory proteins associated with psoriasis and displayed higher 

circulating levels. Their relation to atherosclerosis in psoriatic patients 

has been investigated in numerous studies with wide-ranging results. 

Therefore, the present study aimed to assess plasma levels of 

chemerin, leptin and psoriasin and evaluate their relationship with 

carotid intima-media thickness (CIMT) and epicardial fat thickness 

(EFT) as potential predictors for subclinical atherosclerosis in 

psoriasis patients. The study included fifty psoriatic patients and forty 

age and gender matched healthy controls. Clinical severity of psoriasis 

was evaluated by Psoriasis Area and Severity Index (PASI). Fasting 

blood glucose and lipid profile were estimated. Plasma levels of high 

sensitivity-CRP (hs-CRP), chemerin, leptin and psoriasin were 

measured by ELISA. CIMT and EFT were assessed by 

Ultrasonography and Echocardiography, respectively. Plasma levels 

of hs-CRP, chemerin, leptin and psoriasin as well as CIMT and EFT 

were significantly elevated in psoriasis patients compared to controls. 

CIMT and EFT were significantly positively correlated with PASI, 

plasma hs-CRP, chemerin, leptin and psoriasin. Moreover, significant 

positive correlation was demonstrated between PASI and plasma hs-

CRP, chemerin, leptin and psoriasin. Multiple linear regression 

analyses showed that chemerin, leptin and psoriasin were 
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independently correlated with CIMT and EFT and exhibited high 

significance for predicting their values. It can be concluded that 

chemerin, leptin and psoriasin might represent an important link 

between psoriasis and atherosclerosis. Measurements of plasma 

chemerin, leptin and psoriasin along with CIMT and EFT seem to be 

valuable potential markers of subclinical atherosclerosis in patients 

with psoriasis. 

Key Words: Chemerin, Leptin, Psoriasin, Psoriasis and 

Atherosclerosis. 
 

 

INTRODUCTION 
 

      Psoriasis is a T-cell mediated, chronic inflammatory skin disease 

characterized by hyperproliferation of keratinocytes. It is recognized 

by the presence of erythematous, silvery scaly and well-defined 

plaques particularly over extremities and scalp (Hawkes et al., 2017). 

It is the most predominant chronic inflammatory disorder in humans, 

affecting about 2–4% of the population worldwide (Michalek et al., 

2017).       

      Psoriasis is currently prescribed as a multi-systemic inflammatory 

disorder rather than a disease of the skin and joints only. 

Atherosclerosis is one of the systemic involvements of psoriasis, 

where the inflammatory processes provide a major link between the 

two diseases. Persistent skin inflammation triggers a cascade of 

systemic inflammatory events resulting in premature atherosclerosis 

and increased risk of cardiovascular disease (CVD) in psoriasis 

patients (Dattilo et al., 2018). Accordingly, psoriasis seems to be an 

independent risk factor for subclinical atherosclerosis and CVD even 

after adjusting for conventional risk factors such as smoking, 

hypertension, diabetes and obesity (Kolliker Frers et al., 2018). 
       

      

     Chemerin is a novel adipokine mainly expressed in adipocytes of 

white adipose tissue. It is a chemo-attractant protein with 

inflammatory and immune-modulatory functions. It plays an essential 

role in cell differentiation, angiogenesis, lipid metabolism and insulin-

mediated pathways (Eichelmann et al., 2017). High circulating 

chemerin level and up-regulation of its gene were detected in a variety 

of chronic inflammatory conditions. It is highly expressed in psoriatic 

lesions, thus indicates its involvement in the disease pathogenesis by 
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stimulating skin innate immunity and inducing chemotaxis (Banas et 

al., 2015).       

     Leptin is one of the classical adipokines that secreted mainly by 

adipose tissue. It regulates several metabolic pathways such as; 

appetite and body weight, glucose and lipid homeostasis and insulin 

sensitivity (Zhang and Chua, 2017). It controls many cellular 

inflammatory cascades through production of pro-inflammatory 

cytokines, modulating T-helper cell activity and promoting 

keratinocyte proliferation, therefore its definite contribution in the 

pathogenesis of psoriasis (Kyriakou et al., 2017).  
      

     Psoriasin (hS100A7) is a member of the multigenic S100 calcium-

binding proteins family, expressed mainly by epithelial cells. Because 

of its role in calcium binding and signaling, it has involved in cellular 

proliferation, differentiation, apoptosis, inflammatory and immune-

modulatory activity (Cunden et al., 2017). It was first recognized as 

an over-expressed protein in psoriatic lesions acting as pro-

inflammatory mediator and chemo-attractant molecule for T-cells, 

hence its role in the disease pathogenesis (Ekman et al., 2017). 
 

     Carotid intima-media thickness (CIMT) is a non-invasive imaging 

tool, used to diagnose atherosclerotic process at its pre-occlusive stage 

i.e. subclinical atherosclerosis in high-risk individuals. Intimal smooth 

muscle proliferation and atherogenic aggregation may explain the 

increased CIMT and early-onset atherosclerosis in psoriasis patients 

(Santilli et al., 2016). Epicardial fat thickness (EFT) is a 

metabolically active tissue that refers to cardiac adiposity and 

produces various atherogenic and inflammatory cytokines. It 

contributes to cellular infiltration, angiogenesis and endothelial 

dysfunction of the vascular intima, and consequently the development 

of atherosclerosis (Wang et al., 2016). Therefore, our study aimed to 

measure the plasma levels of chemerin, leptin and psoriasin and 

evaluate their possible relationship with CIMT and EFT as potential 

predictors for subclinical atherosclerosis in psoriasis patients. 
    

MATERIALS AND METHODS 
Subjects: 

      This study was conducted at Medical Biochemistry, Dermatology, 

Diagnostic Radiology and Cardiology Departments, Faculty of 

Medicine, Menoufia University, Egypt, during the period from March 

to December 2017. A total number of (90) subjects were enrolled in 
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the study and classified into two groups. Group (1): included (50) 

patients with chronic plaque psoriasis (their ages ranged from 36-54 

years), were recruited from dermatology outpatient clinic. Group (2): 

included (40) age- and gender-matched healthy controls (their ages 

ranged from 37-52 years), with negative family history of psoriasis. 

Written consents were obtained from all subjects after approval of the 

study protocol by the Human Rights in Research Committee at 

Menoufia University. 
      

     Psoriasis patients were clinically assessed using Psoriasis Area and 

Severity Index (PASI) Score. Both intensity and extent of psoriatic 

plaques were calculated for 4 anatomical regions (head, arms, trunk 

and legs) by a physician who specified: (i) the percent of area of skin 

involved and (ii) the severity of three clinical signs; erythema, 

induration and desquamation on a scale from 0 to 4 indicating; no 

involvement, slight, moderate, severe and very severe, respectively. 

The patients were categorized according to their PASI score as mild 

(<10); moderate (10-14) and severe psoriasis (>14) (Kothiwala et al., 

2016). All subjects of the study were submitted to complete history 

taking, overall clinical examinations, blood pressure assessment and 

anthropometric measurements. Body mass index (BMI) was 

calculated as [wt (kg) / height (m)2] (Janssen, 2013). For Waist/ Hip 

Ratio (WHR), waist circumference was measured between the lowest 

rib and iliac crest and hip circumference was taken at the widest area 

of the hips at the greatest protuberance of the buttocks. The waist 

measurement was then divided by the hip measurement (Rashiti et 

al., 2017). Exclusion criteria were: patients < 18 or > 60 years; 

smoking; BMI >35 kg/m2; history of CVD, DM, hypertension, 

dyslipidemia; pregnant and lactating females and the use of retinoid 

therapy 6 months prior to study enrolment.  
 

Blood Sampling: 
     

      After 12 hours of an overnight fasting, 10 ml of venous blood 

were collected from all subjects and distributed as follow: One ml into 

sodium flouride tube for blood glucose estimation; 5 ml into EDTA 

tube and 4 ml into a plain tube allowed to clot at room temperature. 

Both EDTA and plain tubes were centrifuged at 4000 r.p.m for 10 

minutes, and the supernatant serum and plasma were separated and 

stored at -80°C until further analysis.  
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Laboratory and Radiological Investigations: All subjects were 

submitted to the following: 

-Fasting blood glucose was measured based on enzymatic colorimetric 

method, using (Spinreact kit, SPAIN) (Trinder, 1969). 

-Fasting lipid profile was measured based on colorimetric method, 

using (Cell Biolabs kit, San Diego, CA, USA). Total cholesterol 

(Rifai and Warnick, 2006); triglycerides (Fossati and Prenciphe, 

1982); HDL-c (Gordon et al., 1977) and LDL-c was calculated 

according to Friedewald formula (Friedewalde et al., 1972). 

-Plasma high sensitivity- CRP was measured using (hs-CRP ELISA 

Kit, My BioSource Int, San Diego, USA).The detection range for the 

assay was 0.25 - 8 mg/L (Yang et al., 2017).  

-Plasma Chemerin was measured using (Chemerin ELISA Kit, 

BioVendor Laboratorni, AS, Czech Republic).The detection range for 

the assay was 0.25-8 ng/mL (Aksu et al., 2017).  

-Plasma Leptin was measured using (Human Leptin ELISA Kit, 

BioVendor Laboratorni, AS, Czech Republic). The detection range for 

the assay was 1-50 ng/mL (Asha et al., 2014).  

-Plasma Psoriasin was measured using (Psoriasin ELISA Kit, 

CircuLex, Nagano, Japan). The detection range for the assay was 

0.12–90 ng/mL (Awad et al., 2018). 

-Carotid Intima–Media Thickness (CIMT) was measured using B-

Mode Ultrasonography (Aplio 400 Ultrasound, Toshiba, Japan). It 

was performed bilaterally, 1 cm proximal to the carotid bulb in a 

longitudinal view and calculated as the arithmetic mean of right and 

left carotid arteries measurements. CIMT value of 1.0 mm was 

considered as cut-off point for a significant intima-media thickness, 

predicting subclinical atherosclerosis (Awad et al., 2018). 
-    
 

-Epicardial Fat Thickness (EFT) was measured using Transthoracic 

Echocardiography (Vivid 9, General Electric, Norway). It was 

calculated as the mean value of the measurements at end-diastole in 

three cardiac cycles. EFT value of 6.3 mm was taken as a cut-off 

point, indicating subclinical atherosclerosis (Cetin et al., 2013). 
 

 [Statistical Analysis:  

      

     Data were statistically analyzed using SPSS version 20 (SPSS Inc., 

Chicago, Illinois, USA). Quantitative data were expressed as mean ± 

standard deviation and qualitative data were expressed as percentage. 

Normally distributed quantitative data were tested using independent 
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t-test. Chi square test (χ2) was used to verify the association between 

qualitative variables. Pearson’s correlation coefficients (r) were 

calculated to assess the relation of PASI Score, CIMT and EFT with 

other studied risk variables. A Multiple linear regression analysis was 

constructed to evaluate the impact of independent variables 

(predictors) on dependant variables (CIMT & EFT). P-values at < 0.05 

were considered statistically significant. 
[[ 

 
 

 

 

RESULTS 
 

       

     The present study included; 50 patients with psoriasis as Group (1), 

they were 23 males and 27 females with mean age of 45.3± 6.5 years; 

and 40 age and gender matched healthy controls as Group (2), they 

were 20 males and 20 females with mean age of 44.5± 5.9 years. No 

significant differences were demonstrated between psoriasis patients 

and controls regarding; age, gender, BMI, SBP, DBP or FBG 

(p>0.05). High statistically significant differences were identified 

between both groups as regard; WHR, TC, TGs, HDL-c, LDL-c and 

hs-CRP (p< 0.001). Plasma chemerin, leptin and psoriasin were 

significantly higher in psoriasis patients than in controls; (351.2± 68.2 

vs. 210.6± 46.5), (41.4± 7.5 vs. 11.4± 3.2) and (56.3± 10.5 vs. 22.6± 

5.4), respectively (p<0.001). CIMT and EFT were markedly elevated 

in psoriasis patients than in controls; (1.06± 0.31 vs. 0.62± 0.08),(6.8± 

1.12 vs. 3.2± 0.52), respectively (p < 0.001) [Table 1]. 

      Pearson correlation analysis revealed that; PASI Score was 

positively correlated with WHR, TC, TGs, LDL-c, hs-CRP, chemerin, 

leptin, psoriasin, CIMT and EFT, while inversely correlated with 

HDL-c (p< 0.001). However, PASI did not show any correlation with 

age, gender, BMI, SBP, DBP or FBG (p>0.05) [Table 2]. CIMT and 

EFT showed significant positive correlations with WHR, TC, TGs, 

LDL-c, hs-CRP, chemerin, leptin and psoriasin and significant inverse 

correlation with HDL-c (p<0.001). However, CIMT and EFT did not 

correlate with age, gender, BMI, SBP, DBP or FBG (p > 0.05) [Table 

3]. Multiple linear regression analysis with CIMT as a dependent 

variable showed that; hs-CRP, chemerin, leptin and psoriasin were 

independently correlated with CIMT. The highest significant predictor 

for CIMT was chemerin (β=0.004, T=3.24, P= 0.002), followed by 

psoriasin (β=0.029, T=3.05, P=0.004), then hs-CRP (β= 0.16, T=2.55, 

P= 0.01) and leptin (β=0.46, T=2.11, P=0.04) [Table 4]. Multiple 
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linear regression with EFT as a dependent variable showed that; 

chemerin, leptin and psoriasin were independently correlated with 

EFT. The highest significant predictor for EFT was leptin (β=0.21, 

T=3.41, P= 0.001), then chemerin (β= 0.38, T=3.24, P= 0.001) and 

psoriasin (β=0.26, T=2.88, P=0.002) [Table 5].  
 

Table (1): Clinical, Laboratory and Radiological Variables of the 

Studied Groups. 
 

 

*Significant value = p < 0.05 (obtained through χ2=chi square test and T= 

independent t-test). Data are presented as Mean ± SD. BMI: Body mass index; 

WHR: Waist hip ratio; SBP: Systolic blood pressure; DBP: Diastolic blood 

pressure; PASI: Psoriasis area and severity index score; FBG: Fasting blood 

glucose; TC: Total cholesterol; TGs: Triglycerides; HDL-c: High-density 

lipoprotein cholesterol; LDL-c: Low-density lipoprotein cholesterol; hs-CRP: High 

sensitivity C-reactive protein; CIMT: Carotid intima-media thickness; EFT: 

Epicardial fat thickness. 

 Psoriasis 

Group 

G 1 (N= 50) 

Control Group 

G 2 (N= 40) 

T Test P Value  

 

Gender, N (%): 

   Males 

   Females 

 

23 (46%) 

27 (54%) 

 

20 (50%) 

20 (50%) 

 

χ2 = 0.14 
 

0.71 

Age (years) 45.3± 6.5 44.5± 5.9 0.6 0.54 

BMI(kg/m²) 28.5± 2.2 27.7± 1.9 1.8 0.07 

WHR 0.98± 0.05 0.89± 0.02 10.7 < 0.001* 

SBP(mmHg) 122± 3.2 120.7± 3.4 1.86 0.06 

DBP(mmHg) 79± 1.7 78.4± 1.6 1.7  0.09 

PASI Score 16.4± 4.2 -------------------- ------------ -------------- 

Disease Duration 

(months) 

47.5± 6.5 -------------------- ------------- --------------- 

FBG (mg/dl) 94± 7.5 91.3± 6.7 1.78 0.08 

TC (mg/dl) 257.4± 22.7 165.5± 17.4 21.1 < 0.001* 

TGs (mg/dl) 205.3± 21.6 129.2± 12.5 19.8 < 0.001* 

HDL-c (mg/dl) 32.5± 3.7 44.7± 4.7 13.8 < 0.001* 

LDL-c (mg/dl) 183.8± 14.7   94.8±10.2 32.5 < 0.001* 

hs-CRP (mg/L)  4.59± 1.12 0.98± 0.29  19.8 < 0.001* 

Chemerin(ng/ml) 351.2± 68.2 210.6± 46.5 11.1 < 0.001* 

Leptin(ng/ml) 41.4± 7.5 11.4± 3.2 23.6 < 0.001* 

Psoriasin (ng/ml) 56.3± 10.5 22.6± 5.4 18.4 < 0.001* 

Mean CIMT (mm) 1.06± 0.31 0.62± 0.08 8.7 < 0.001* 

EFT(mm) 6.8± 1.12 3.2± 0.52 18.8 < 0.001* 
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Table (2): Correlation Analysis of PASI Score with the Studied 

Variables in Psoriasis Patients. 
 

 

 

       *Significant value = p < 0.05. r= Pearson’s correlation coefficients. PASI: Psoriasis 

area and severity index score; WHR: Waist hip ratio; TC: Total cholesterol; TGs: 

Triglycerides; HDL-c: High-density lipoprotein cholesterol; LDL-c: Low-density 

lipoprotein cholesterol; hs-CRP: High sensitivity C-reactive protein; CIMT: 

Carotid intima-media thickness; EFT: Epicardial fat thickness. 
 

Table (3): Correlation Analysis of [CIMT and EFT] with the 

Studied Variables in Psoriasis Patients. 
 

 

     *Significant value = p < 0.05. r= Pearson’s correlation coefficients. CIMT: Carotid 

intima-media thickness; EFT: Epicardial fat thickness. WHR: Waist hip ratio; TC: 

Total cholesterol; TGs: Triglycerides; HDL-c: High-density lipoprotein cholesterol; 

LDL-c: Low-density lipoprotein cholesterol; hs-CRP: High sensitivity C-reactive 

protein.  

 

Variables PASI Score 

r P value 

WHR 0.40 0.004* 

TC (mg/dl) 0.42 0.003* 

TGs (mg/dl) 0.72 < 0.001* 

HDL-c (mg/dl) - 0.68 < 0.001* 

LDL-c (mg/dl) 0.41 0.004* 

hs-CRP (mg/L)  0.42 0.003* 

Chemerin(ng/ml) 0.45 0.001* 

Leptin(ng/ml) 0.74 < 0.001* 

Psoriasin (ng/ml) 0.73 < 0.001* 

Mean CIMT (mm) 0.76 < 0.001* 

EFT (mm) 0.42 0.002* 

Variables CIMT(mm) EFT(mm) 

r P Value r P Value  

WHR 0.42 0.002* 0.65 < 0.001* 

TC (mg/dl) 0.44  0.001* 0.43 0.002* 

TGs (mg/dl) 0.41 0.004* 0.45  0.001* 

HDL-c (mg/dl) - 0.43 0.002* - 0.42 0.003* 

LDL-c (mg/dl) 0.41 0.003* 0.40  0.004* 

hs-CRP (mg/L)  0.68 < 0.001* 0.45 0.001* 

Chemerin(ng/ml) 0.69 < 0.001* 0.70 < 0.001* 

Leptin(ng/ml) 0.74 < 0.001* 0.75 < 0.001* 

Psoriasin (ng/ml) 0.71 < 0.001* 0.74 < 0.001* 
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Table (4): Multiple Linear Regression Analysis with CIMT as a 

Dependent Variable. 
 
 

           

              *Significant value = p < 0.05. β: Beta standardized coefficient. CIMT: Carotid 

intima-media thickness; WHR: Waist hip ratio; PASI: Psoriasis area and 

severity index score; hs-CRP: High sensitivity C-reactive protein.  
 
 

Table (5): Multiple Linear Regression Analysis with EFT as a 

Dependent Variable. 
 

 

 

              *Significant value = p < 0.05. β: Beta standardized coefficient. EFT: Epicardial 

fat thickness.  
 
 

DISCUSSION 
 

     Psoriasis is the most prevalent chronic inflammatory disease of the 

skin and joints and associated with serious multi-systemic 

consequences. Psoriasis patients are at a higher risk to develop CVD, 

especially atherosclerosis due to the remarkable similarity of 

inflammatory pathways between psoriasis and atherosclerosis. 

Cardiovascular diseases are the commonest cause of death in patients 

with severe psoriasis, thus early detection of subclinical 

atherosclerosis might be beneficial in reducing cardiovascular 

morbidity and mortality (Dattilo et al., 2018). Numerous researches 

Independent Variables β T  P Value 
 

WHR 1.12 0.84 0.41 

PASI Score 0.01  1.55 0.12 

hs-CRP (mg/L) 0.16 2.55 0.01* 

Chemerin(ng/ml) 0.004 3.24 0.002* 

Leptin(ng/ml)  0.46 2.11 0.04* 

Psoriasin (ng/ml) 0.029 3.05 0.004* 

Independent Variables β T  P Value 
 

WHR 0.63 0.46 0.64 

PASI Score 0.45 0.75 0.58 

hs-CRP (mg/L)  0.38 1.51 0.13 

Chemerin(ng/ml) 0.38 3.24 0.001* 

Leptin(ng/ml) 0.21 3.41 0.001* 

Psoriasin (ng/ml) 0.26 2.88 0.002* 
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have recently focused on novel biomarkers that could aid in psoriasis 

diagnosis and predicting its co-morbid effects. Chemerin, leptin and 

psoriasin are pro-inflammatory, immune-modulatory molecules that 

have displayed higher systemic circulating levels, over-expression in 

psoriatic skin lesions as well as striking association with the disease 

severity and co-morbidities (Aksu et al., 2017; Kyriakou et al., 

2017; Awad et al., 2018). 

     Several studies have demonstrated higher CIMT in psoriasis 

patients and independently from atherosclerotic risk factors, which 

indicate the strong relation between psoriasis and carotid 

atherosclerosis (Dinić et al., 2016; Santilli et al., 2016). Furthermore, 

EFT showed greater values in psoriasis patients, being as a recent 

cardio-metabolic risk factor and contributing to the development of 

atherosclerosis (Wang et al., 2016). Therefore, this study aimed to 

assess the plasma levels of chemerin, leptin and psoriasin and 

investigated their relation with CIMT and EFT as possible predictors 

for subclinical atherosclerosis in psoriasis patients.       

      In the current study; age, gender, BMI, blood pressure and blood 

glucose were matched in patients and controls to exclude their 

probable effects in estimating the studied atherogenic parameters. 

However, waist/hip ratio was significantly elevated in psoriatic 

patients than in controls, as well as it was positively correlated with 

the disease severity as indicated by PASI. These findings were in 

agreement with the results of Asha et al. (2014) and Dattilo et al. 

(2018) who demonstrated a significant association between psoriasis 

severity and abdominal adiposity.       

    The relation between psoriasis and obesity is assumed bidirectional, 

where psoriasis predisposes patients to obesity and obesity may be a 

risk factor for developing psoriasis. Abdominal adiposity is an active 

metabolic organ producing adipokines as leptin and chemerin. The 

aberrant production of these adipokines promotes the chronic 

inflammatory cascades in psoriasis. On the other hand, systemic 

inflammatory process in psoriasis especially in its severe state might 

cause weight gain and fat mass redistribution (El-Boghdady et al., 

2018).   
 
      

     The present study revealed, higher levels of TC, TGs, and LDL-c 

and lower levels of HDL-c in patients compared to controls. 

Additionally TC, TGs, and LDL-c were directly correlated with the 
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severity of psoriasis while, HDL-c was indirectly correlated. These 

results came in line with Dinić et al. (2016) and Awad et al. (2018) 

who reported significant dyslipidemia in psoriasis patients that was 

strongly associated with the disease duration and severity.       
      

     Dyslipidemia is the most prevalent metabolic abnormality existing 

in psoriasis and correlate positively with the disease severity. Excess 

adiposity and pro-inflammatory activities induced by adipocyte-

derived cytokines as leptin seem to have a crucial role in the excessive 

changes of lipids and lipoproteins. This inflammatory process and 

dyslipidemia in psoriasis especially its severe variants could explain 

the high risk of developing atherosclerosis (Furue et al., 2017). 

     In this study, hs-CRP was highly elevated in psoriasis patients 

versus controls and positively correlated with disease severity. Aksu 

et al. (2017) have obtained matching results and reported that; chronic 

inflammatory pathway in psoriasis can induce systemic and vascular 

inflammations and thrombosis with massive production of systemic 

inflammatory markers as CRP.  
 

     Our results demonstrated significant increases in plasma chemerin, 

leptin and psoriasin in psoriasis patients, as well as positive 

correlations with the psoriasis severity. In agreement with these 

findings, Banas et al. (2015) and Aksu et al. (2017) reported that 

chemerin was markedly increased in the blood and highly expressed in 

the dermis of psoriasis patients. Asha et al. (2014) and Kyriakou et 

al. (2017) established higher leptin level in psoriasis patients in 

addition to a positive correlation with PASI. Furthermore, high 

circulating level of psoriasin and its over-expression in the skin of 

psoriasis patients were found by Ekman et al. (2017) and Awad et 

al. (2018). They highlighted the critical involvement of chemerin, 

leptin and psoriasin in the pathogenesis of psoriasis as well as their 

eminent association with the disease severity. They reported that, the 

three biomarkers were implicated in various systemic inflammatory 

and immune-modulatory pathways that enhance the production of 

other pro-inflammatory cytokines, provoke the anti-apoptotic 

processes in T-cells and promote the proliferation of keratinocytes. 
 

     The current study revealed higher CIMT and EFT values in 

psoriatic patients than in controls in addition to positive correlation 

with PASI. Similar results were obtained by Asha et al. (2014) and 

Awad et al. (2018) who stated that; carotid intimal smooth muscle 
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proliferation, overproduction of inflammatory mediators and 

endothelial dysfunction could explain the increased CIMT and 

premature atherosclerosis in psoriasis patients and its relation to 

disease severity. In addition, Bulbul et al. (2013) and Aksu et al. 

(2017) demonstrated higher EFT values in psoriasis patients and 

clarified that the activation of immune-mediated pathways together 

with the production of inflammatory adipokines such as leptin might 

be involved.  
      

     Our data showed that; CIMT in psoriatic patients was positively 

correlated with WHR, TC, TGs, LDL-c, hs-CRP, and inversely with 

HDL-c. Asha et al. (2014) and Wang et al. (2017) obtained matching 

results and declared that; increased CIMT in psoriasis has frequently 

associated with detectable clusters of atherogenic risk factors as 

dyslipedemia, abdominal adiposity and inflammatory markers. These 

clusters worked cooperatively, contributing to early-stage of 

endothelial dysfunction, therefore their linkage to CVD and 

atherosclerosis in psoriasis patients. Additionally, CIMT was 

positively correlated with plasma chemerin, leptin and psoriasin. 

These results were in consistence with Asha et al. (2014); Aksu et al. 

(2017) and Awad et al. (2018) who elucidated that chemerin, leptin 

and psoriasin being over-produced in psoriasis, could enhance carotid 

intimal smooth muscle proliferation, endothelial dysfunction and 

subsequently increased CIMT. Although the three markers can act 

independently, the presence of their positive correlations with CIMT 

might indicate their synergistic effect.  
[ 

     Our results, as well as Bulbul et al., 2013 and Aksu et al., 2017 

showed that, EFT was positively correlated with WHR, TC, TGs, 

LDL-c, hs-CRP, chemerin, leptin and psoriasin and inversely with 

HDL-c in psoriatic patients. This could be interpreted as, EFT is an 

active metabolic tissue producing various atherogenic and 

inflammatory cytokines and participating in cellular infiltration and 

endothelial dysfunction of the vascular intima. Balta et al. (2016) 

reported positive correlations with dyslipidemia, WHR, immune-

inflammatory markers, CIMT and increased cardiovascular risk in 

psoriasis, thus EFT might be a promising marker for risk stratification 

and premature atherosclerosis in psoriasis patients.  

     Multiple linear regression analysis of significant factors affecting 

CIMT and EFT showed that; plasma chemerin, psoriasin, hs-CRP and 
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leptin were independently correlated with CIMT and displayed high 

significance for predicting its value, likewise plasma leptin, chemerin 

and psoriasin were independently correlated with EFT and 

demonstrated high significance for prediction of its value. Our data 

were in agreement with Asha et al. (2014); Aksu et al. (2017) and 

Awad et al. (2018) who stated that, the cumulative effects of 

chemerin, leptin and psoriasin on CIMT and EFT denoting the 

significant correlation of cardiovascular risk factors and inflammatory 

biomarkers. In addition, high CIMT and EFT together with elevated 

plasma chemerin, leptin and psoriasin may exhibit synergistic effect to 

increase the risk of subclinical atherosclerosis in psoriasis patients. In 

line with these findings, CIMT and EFT might be used as reliable 

diagnostic markers for predicting the future cardiovascular risks and 

being as an early sign of subclinical atherogenesis in patients with 

psoriasis. 

      Certain limitations in our study included; relatively small sample 

size and different protocols for measuring CIMT and EFT such as 

computed tomography (CT) and magnetic resonance imaging (MRI) 

that led to variability of the measurements within the studies.   

CONCLUSION 
 

     Our data concluded that chemerin, leptin and psoriasin might be an 

important association between psoriasis and atherosclerosis. Screening 

for plasma chemerin, leptin and psoriasin along with CIMT and EFT 

as potential markers of subclinical atherosclerosis in psoriasis patients 

is suggested. CIMT and EFT are simple, non-invasive and reliable 

methods for predicting risk stratification and subclinical 

atherosclerosis in psoriasis patients in order to reduce their morbidity 

and mortality.  
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 الملخــــص العــــربي
 

كدلالات محتملة سين في البلازما امستوى الكيميرين والليبتين والسوري

الاكلينيكي في مرضي الصدفية لتصلب الشرايين ما قبل  

 
 , 3شيماء عبد الحميد حسنين  ,٢حمد شحاته أوفاء  ,١نيفين ماهر الشيخ 

  4وليد عبده ابراهيم

 

  الجلدية والتناسلية  ٢, و البيولوجيا الجزيئية ةالكيمياء الحيوية الطبي ١ :ماقسأ

جامعة  -كلية الطب  -و الاوعية الدموية  القلب4    ,  الأشعة التشخيصية 3 ,

 المنوفية.

 
لتهابات والمعدلة للمناعة للا فزةيعتبر الكيميرين والليبتين والسورياسين من البروتينات المح

ا. وقد تم دراسة علاقة هذه البروتينات ترتفع مستوياتهحيث تصاحب مرض الصدفية و

بتصلب الشرايين الناتج في مرضي الصدفية وكانت النتائج متنوعة. لذلك هدف هذا البحث 

سُـمك بطانة الي قياس مستوي الكيميرين والليبتين والسورياسين في البلازما وعلاقته بزيادة 

كدلالات محتملة لتصلب  (EFT)و زيادة سُـمك الدهون النخُابية  (CIMT) الشريان السباتي

الشرايين ما قبل الاكلينيكي في مرضي الصدفية. و قد شملت هذه الدراسة علي خمسين 

مريضًا بالصدفية و أربعين من الأصحاء كمجموعة ضابطة و متناسقين من حيث العمر 

 . تمPASIوالجنس تقريبا، وقد تم تقييم درجة الخطورة في مرضي الصدفية باستخدام معدل 

 -كلا من: البروتين التفاعلي مستوى تم قياس)صائما(.  دهون الدمو  الجلوكوز تحديد مستوي

طريقة  باستخدامالكيميرين والليبتين والسورياسين في البلازما سي من النوع الحساس و

 و قياس الموجات فوق الصوتية تقنيةسُـمك بطانة الشريان السباتي باستخدام الإليزا و قياس 

 وتشير نتائج هذه الدراسة إلي. تخطيط صدى القلببواسطة تقنية دهون النخُابية سُـمك ال

سي من النوع الحساس  -البروتين التفاعلي مستوي في وجود ارتفاع ذو دلالة احصائية

سُـمك بطانة الشريان السباتي و الكيميرين والليبتين والسورياسين في البلازما و كذلك و

بالمجموعة الضابطة. كذلك وجود علاقه  مقارنةمرضي الصدفية  فيسُـمك الدهون النخُابية 

سُـمك بطانة الشريان السباتي وسُـمك مترابطه ايجابية و ذات دلالة احصائية بين الزيادة في 

الكيميرين  سي من النوع الحساس و -البروتين التفاعلي كلٍ من مستويالدهون النخُابية و 

. بالإضافة إلي  وجود علاقه PASIي البلازما و كذلك معدل والليبتين والسورياسين ف

البروتين  كلٍ من مستويو  PASIمترابطه ايجابية و ذات دلالة احصائية بين معدل 

الكيميرين والليبتين والسورياسين في البلازما. و قد أشار  سي من النوع الحساس و -التفاعلي

قد يكون عوامل  كيميرين والليبتين والسورياسينالتحليل الانحدار الخطي المتعدد أن كلًا من 

و قد استخٌلص من هذه الدراسة  لسُـمك بطانة الشريان السباتي وسُـمك الدهون النخُابية. تنبؤ

سُـمك  قياسبالتزامن مع مستوي الكيميرين والليبتين والسورياسين في البلازما  أن قياس
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قد تكون عوامل ذات قيمة تنبؤية لتصلب ة بطانة الشريان السباتي وسُـمك الدهون النخُابي

   الشرايين ما قبل الاكلينيكي في مرضي الصدفية.

 

 

 


