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ABSTRACT

Background: Endocan is a specific molecule of human
endothelial cell. It was accepted as a marker of endothelial
Dermatology, Venereology &  dysfunction that is widely involved in psoriasis development. Our
Andrology, Faculty of aim was to evaluate the relation between serum endocan levels
Medicine, Zagazig University, and severity of psoriasis vulgaris . Methods: Twenty-two
Egypt patients with psoriasis vulgaris were involved . We measured
Email: serum endocan, c-reactive protein (CRP) and erythrocyte
doaahmeddodo84@gmail.com  sedimentation rate (ESR). Psoriasis severity was evaluated by
Psoriasis Area and Severity Index (PASI) score. Results: The
mean serum level of endocan was 154+49.3 pg/ml with a range
from 59 to 210 pg/ml. Its level was statistically significant
increase in moderate and severe psoriatic patients compared to
mild psoriatic patients. No statistically significant correlations
were detected between serum endocan and CRP (P=0.11) and
ESR(P=0.16). In contrast, a very highly statistically significant
positive correlation was detected between endocan and disease
severity(p=0.001). Conclusions: Serum endocan can be a
promising marker that correlates with psoriasis vulgaris severity.
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INTRODUCTION
Endocan is a circulating proteoglycan that
released from the vascular endothelium,
previously termed endothelial cell specific
molecule-1(ESM-1)[1].

The average concentration of endocan in
serum of healthy individuals is 1 ng/mi[2].
Increased expression of endocan in serum and
tissue  reflects neovascularization  and
endothelial activation that are major
pathophysiological features associated with
inflammation[3].

Psoriasis is a chronic immune-mediated
inflammatory disease. It affects 2-3% of the
people worldwide[4]. The cause of psoriasis
is still unknown, however there is a complex
interaction between genetic, environmental
and immunological factors[5].

Psoriasis IS characterized by
hyperproliferation ~ of  the  epidermis,
augmented antigen presentation, production

of T-helper 1 cytokines, expression of T-cell
and angiogenesis[6].

Our study aimed to assess the relation
between serum levels endocan and psoriasis
vulgaris severity to detect if endocan could be
used as a marker of severity in psoriatic
patients.

METHODS

This cross sectional study included
twenty-two patients with psoriasis vulgaris
selected from the outpatient clinic of the
Dermatology, Venereology & Andrology
Department, Zagazig University Hospitals
during the period from September 2017 to
September 2018.

The Institutional Review Board (IRB) at
Faculty of Medicine, Zagazig University
approved this study. All patients assigned a
written informed consent. This work was
conducted in accordance with The Code of
Ethics of the World Medical Association
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(Declaration of Helsinki) for studies involving
humans.

Inclusion criteria:

Psoriasis vulgaris patients of any age and
both genders.

Recently diagnosed patients or not received
systemic agents prior to the study for at least
3 months.

Exclusion criteria:

Patients with psoriatic arthritis.

Patients with arterial hypertension.

Patients with diabetes mellitus.

Patients with acute coronary syndrome or
valvular heart disease.

Patients with local or systemic infectious
disease and inflammatory disorders.

Patients who received any drugs that can
possibly  hinder the  evaluation  of
endocan(angiotensin ~ converting  enzyme
inhibitors and statins).

Complete history obtained and detailed
dermatological examination was done for all
patients. Psoriasis vulgaris was clinically
diagnosed. Psoriasis was assessed by the
same physician according to the (PASI)
score[7]. We divided the patients depending
on psoriasis severity to three categories (mild
<10, moderate 10-20, severe >20).

Endocan measurements

Three milliliters of wvenous blood
samples were taken from every patients under
complete aseptic precaution on sterile plane
tube and were allowed to stand for 20 minutes
at room temperature for coagulation, followed
by centrifugation at speed of 2000-3000 r.p.m
for 20 minutes. The separated serum was kept
at -20°C at the laboratory till the assay of
endocan, which was measured by using an
Enzyme Linked Immunosorbent
assay(ELISA) kit provided by Sun Red
company(Shanghai,China)(catalogue
number:201-12-0026), that is depend on
double-antibody sandwich technique to
measure human endocan. For estimation of
the results, the horizontal line represented the
standard density and the vertical one for the
optical density(OD) value, the graph paper
showed the standard curve. We determined
the corresponding density according to the

sample OD value by the sample curve (The
result is the sample density).
Biochemical measurements

The Westergren method was used to
measure the erythrocyte sedimentation rate
(ESR) with normal range 2-7mm/h for the
first hour. We measured c-reactive protein
(CRP) by using automated analyzer “* Roche
Cobas 8000-c702 ’’ supplied by (Roche
Diagnostics, Germany) with normal range 1-
5mg/ml.

Statistical analysis

Statistical Package of Social Science
(SPSS), software version 24.0 (SPSS Inc.,
2016) was used for data analysis. Mean+SD
and Median(Range) used for continuous
variables Categorical variables were
presented by the count and percentage.
Normality was checked by Shapiro-Wilk test.
The relation between variables were checked
by pearson and spearman correlation analysis
. The following tests were used ; Independent-
samples t-test, one way analysis of variance
(ANOVA) and post hoc Tukey test. A
receiver operating characteristic (ROC) curve:
used to detect the threshold value of optimal
sensitivity and specificity of a test. Threshold
for significance: P-value<.05 indicates
significance , P<.01  highly significance,
P<.001 very highly significance. P>.05
indicates non-significance.

RESULTS

This study included 22 patients with
psoriasis vulgaris; 15 males (68%) and 7
females (32%). Patients' ages ranged from 18
to 65 years (mean+SD:46.8+13.6). Baseline
demographic, disease characteristics, and
laboratory data for the patients were presented
in (Table 1).

The mean value of PASI score for
psoriatic patients was 17.8+8.9 (range:3-
36.8). According to psoriasis severity there
were 6 patients with mild psoriasis , 8
moderate and 8 with severe disease. The
mean value of serum endocan was
154+49.3pg/ml (range 59-210).

A highly statistically significant
positive correlation was detected between
serum  endocan  and PASI  score
P=<0.001(Fig. 1). In contrast to, no
statistically significant correlations were
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detected between serum endocan and ESR
(first hour) and CRP (P=0.16, P=0.11,
respectively) (Table 2).

There  were  highly  statistically
significant differences in serum endocan
levels among subgroups of severity. Serum
endocan level had a statistically significant
increase in moderate and severe psoriatic
patients compared to mild psoriatic patients.
P1= 0.006 means statistically significant
difference between mild and moderate
psoriasis. P2=< 0.001 means statistically
significant difference between mild and
severe psoriasis. No statistically significant

difference in serum endocan level between

moderate and severe psoriasis

(Table 3).

(P3=0.25)

No statistically significant correlations
were detected between serum endocan and

patients' ages or disease duration (P=0.90,
P=0.75, respectively).

Receiver operating characteristic (ROC)
curve analysis detected that serum endocan
can distinguish between patients with mild to
moderate psoriasis vulgaris and patients with
severe psoriasis vulgaris with an area under
the curve (AUC) of 0.712 for serum endocan
[(95% confidence interval (Cl): 00.482 to
0.883)

The optimal sensitivity and specificity
were (80% and 66.7% respectively, at a cutoff
expression  value>176). This  finding
recommends that serum endocan is a potential
prognostic  biomarker in patients with
psoriasis  vulgaris. PASI  score was
dichotomized into severe vs mild or moderate

(Fig. 2).

Table (1): Baseline, disease characteristics and laboratory findings in patients with psoriasis

vulgaris

Age(years)
Mean+SD
Median(Range)
Sex, n, (%)
Male
Female
Disease duration(months)
Mean+SD
Median(Range)
Family history, n, (%)
Positive
Negative
Medical history, n, (%)
Positive
Negative
ESR (mm/h)
Mean+SD
Median(Range)
CRP (mg/ml)
Mean+SD
Median(Range)
Endocan (pg/ml)
Mean+SD
Median(Range)

46.8+13.6
49(18-65)

15(68%)
7(32%)

47.1440.5
36(2-156)

3(14%)
19(86%)

0(0%)
22(100%)

21.6+15.7
18.5(3-62)

6.4+6
4.7(0.1-24)

154+49.3

178.5(59-210)

SD, standard deviation; N, number; ESR, erythrocyte sedimentation rate; CRP, c-reactive protein.
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Table 2 : Correlation of endocan with clinical and laboratory findings in patients with
psoriasis vulgaris

R

ESR at first hour (mm/h) r 31
P-value 16

CRP (mg/ml) rs .35
P-value A1

o 66
P-value .001***

PASI, Psoriasis Area and Severity Index; ESR, erythrocyte sedimentation rate; CRP, c-reactive
protein; r, pearson correlation coefficient; rs, spearman’s rho correlation coefficient,

Table 3: Association between severity by Psoriasis Area and Severity Index and endocan
levels

ANOVA
n==8

Serum F=13.3 <.001
endocan(pg/mL)
mean+SD 97.2+45.4 1615+37.8 1891+11.7
P1=.006 P2<.001
P3=.25

SD, standard deviation; F, analysis of variance(ANOVA)

Serum endocan (Pg/mL)
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Figure 1:
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Scatterplot of serum enocan vs PASI score

225

Serum Endocan (P9/mL)

Figure 2:

DISCUSSION

Endocan is a soluble dermatan sulfate
proteoglycan. Researches have shown that
endocan is released by vascular endothelium,
epithelium of distal tubules of the kidney,
bronchi and submucosal glands of the
lung[8].

Expression of endocan is under control
of various cytokines and growth factors.
Tumor necrosis factor-alpha(TNFa) and
interleukin ~ -lbeta(IL-1B)  induce its
expression in vitro, while interferon
gamma(INFy) inhibits upregulation of
endocan induced by TNFa[9]. Angiogenesis
depends mainly on vascular endothelial
growth factor (VEGF-A) and (VEGF-C)
which lead to upregulation of endocan
expression[10].

Endocan has an important role in
endothelium dependent pathological disorders
by regulating cellular adhesion, migration and
proliferation[11].

Our work aimed to evaluate the endocan
role as a marker of psoriasis vulgaris
severity.

In our study, the mean value of serum
endocan in the patients was 154+49.3 pg/ml
(range:59-210). A  significant  positive

PASI score

correlation was detected between PASI score
and serum endocan level with statistically
significant increase in serum level of endocan
in  moderate and severe psoriasis in
comparison to mild psoriasis.

The serum endocan did not show
significant correlations with ESR (first hour)
or CRP (p>0.05).

Balta et al.[12], detected a significant
high serum levels of endocan in psoriasis
vulgaris patients in comparison to control
group (p<0.001) and positive correlation was
detected between levels of endocan and
disease activity (PASI) (p=0.009). Serum
endocan did not statistically correlated with
ESR(r=0.181, p=0.34).

Unlike our results they reported that
endocan was correlated with CRP (r=0.484,
p=0.008). We suggested that this difference
referred to our utilization of conventional
methods for CRP measurement rather the
high sensitivity CRP (hs-CRP) utilized by
Balta et al. Using this advanced technology
can increase the accuracy of measurements
especially  for conditions  with  lower
inflammatory burden. In addition to,the cutoff
points for endocan were different between the
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two studies that may hinder the comparability
of the findings.

Erek Toprak et al.[13],reported that
the serum levels of endocan had no significant
difference between patients and controls
(p>0.05), serum endocan was significantly
correlated with PASI score (p=0.006).The
lower mean of PASI score (11.34+7.29) of
their patients and accordingly low systemic
inflammation levels were possibly responsible
for these insignificant results[14].

Supporting our findings, Gobrial et
al.[15], demonstrated that endocan levels in
serum and lesional skin showed statistically
significant higher value in patients with
psoriasis vulgaris and showed positive
correlation with PASI score. They also
reported that endocan levels in serum and
tissue were significantly higher in patients
with moderate to severe psoriasis than in
those with mild disease.

In agreement with our findings, Sabry
et al.[16], reported increased serum endocan
levels in psoriatic  patients than
controls(p=0.0039) with positive significant
correlation with PASI score(p=0.002).

Farag et al.[17], observed significant
increase in serum endocan level in psoriasis
vulgaris patients than control group(p<0.009)
and the elevated level showed significant
positive correlation with disease activity
(PASI) score (p<0.001). Recently,
Elkamshoushi et al.[14], also demonstrated
elevated serum levels of endocan that
positively correlated with PASI score
(p=0.002).

These findings encourage that endocan
has an active role in the pathogenic
mechanisms of psoriasis and contribute to
disease severity.

Endocan can induce production of
proinflammatory cytokines by endothelial
cells and enhance the permeability of blood
vessels. It has a possible role in cellular
proliferation[18].

Endocan is involved in the regulation of
leukocyte function associated antigen-1(LFA-
1)/intercellular adhesion molecule-1(ICAM-
1) pathway affecting both enrollment of
circulating lymphocytes to the site of

inflammation and leukocytes adhesion and

activation depending on LFA-1[19].

Angiogenesis is considered as a crucial
step in psoriasis. Endocan can promote the
mitogenic and migratory activities of (VEGF-
A) a critical mediator in angiogenesis[20]

The small sample size and lack of
control group were the main limitations of our
work.

CONCLUSIONS

Serum endocan can be a promising
marker in psoriasis vulgaris. It is valuable in
prognosis and judgment of severity.

Endocan has a possible role in the
pathogenesis of psoriasis, hence endocan
represents an optimistic therapeutic target for
psoriasis in the future.
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