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Abstract
Background: Rosacea is a chronic inflammatory skin disease whose etiopathogenesis is 
still unknown. Previous studies have shown a relationship between certain inflammatory 
disorders and serum endocan levels. Endocan  (previously known as endothelial cell‑specific 
molecule 1) might play a role in the pathogenesis of various inflammatory diseases. 
Aims and Objectives: Our study aimed to evaluate serum endocan levels in patients 
with rosacea to investigate the association of endocan with the demographic data. 
Materials and Methods: The study recruited individuals aged  ≥18  years who voluntarily 
agreed to participate in the study. The participants included 37 women  (mean age: 
48.29  ±  12.08  years) and 13 men  (mean age: 52.23  ±  13.34  years) diagnosed with rosacea, 
and 37 women  (mean age: 49.18  ±  16.6  years) and 13 men  (mean age: 53.69  ±  11.30  years) 
selected as controls. Both groups were matched according to age and sex. The rosacea diagnosis 
was based on clinical examination findings, and serum endocan levels were measured using 
the method of enzyme‑linked immunosorbent assay (ELISA). The statistical significance of the 
data was determined by the Mann–Whitney U test, and a value of P  <  0.05 was considered 
statistically significant. Results: Serum endocan levels differed significantly between the 
patients with rosacea and the control group (P < 0.05). Conclusion: Circulating endocan might 
be a new marker related to disease progression in patients with rosacea. Further investigation 
is needed to determine whether endocan levels could become a new therapeutic target in 
rosacea, a disease that still cannot be fully cured.
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Introduction
Rosacea is a common skin disease that can develop in 
adults of all ethnicities but occurs more often in people 
with fair skin (Fitzpatrick skin phototypes 1 and 2). Fixed 
centrofacial erythema, phymatous changes, papules, 
pustules, flushing, telangiectasia, burning and stinging, 
edema, and a dry appearance characterize skin findings. 
Ocular abnormalities can also occur. Although the 
pathogenesis of rosacea is not fully understood, factors 
such as innate immune system disorders, inflammatory 
reactions to cutaneous microorganisms, exposure to 
ultraviolet radiation, and vascular hyperreactivity have 
been identified as potential contributing factors.[1]

Endocan  (formerly known as endothelial cell‑specific 
molecule 1  [ESM‑1]) is a protein that in humans is 
encoded by the ESM1 gene[2] and is mainly expressed 
by endothelial cells in lung and kidney tissues 
and the vascular endothelium. In 2001, Bechard 

et  al.[3] characterized the protein as dermatan sulfate 
proteoglycan, and it has been known as endocan since 
then. Endocan can inhibit leukocytes that bind to 
the vascular endothelium and promote angiogenesis. 
Endocan might therefore play a role in the pathogenesis 
of various inflammatory diseases.[4]

Increased serum endocan levels in correlation with 
disease activity are observed in chronic systemic 
inflammatory dermatoses such as psoriasis and Behçet’s 
disease.[5,6] Previous studies have reported that serum 
endocan levels in patients with sepsis are related to 
disease severity[7] and that endocan levels in renal 
allografts might reflect the degree of endothelial cell 
damage.[8] In our study, we aimed to investigate serum 
endocan levels in patients with rosacea, given that 
endocan plays an important role in the pathogenesis of 
rosacea characterized by chronic systemic inflammation.
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Materials and Methods
Study design
Our study was approved by the Clinical Research Ethics 
Committee of XXXXXXX University,  (decision date: 
24  July 24, 2019; number: 14‑02) and was supported 
by the XXXXX Scientific Research Commission with an 
independent research project (code: TSA‑2020‑3300). The 
study recruited individuals aged ≥18 years who voluntarily 
agreed to participate in the study. The participants were 
followed by the Dermatology and Venereal Diseases 
Polyclinic for 2–3  months. The participants included 
37 women  (mean age: 48.29  ±  12.08  years) and 13 
men  (mean age: 52.23  ±  13.34  years) diagnosed with 
rosacea, and 37 women  (mean age: 49.18  ±  16.6  years) 
and 13 men  (mean age: 53.69  ±  11.30  years) selected 
as controls. Both groups were matched according 
to age and sex. The exclusion criteria were as 
follows:  (1) refusal to participate in the study,  (2) 
use systemic therapy to treat rosacea,  (3) presence of 
arterial hypertension, inflammatory diseases, diabetes 
mellitus, metabolic syndrome, or coronary artery 
disease,  (4) smoking,  (5) any kind of abnormality 
in the thyroid function tests,  (6) presence of 
anemia,  (7) local or systemic infection,  (8) kidney or 
liver dysfunction  (creatinine  >1.5  mg dL and aspartate 
or alanine aminotransferase activity more than twice 
the upper limit of normal, respectively),  (9) known 
malignancy, and  (10) use of any drug that might 
interfere with the endocan measurements. Informed 
consent was obtained from all participants before 
starting the study. Potential cutaneous manifestations of 
rosacea; include persistent midface redness, phymatous 
skin changes, papules, pustules, flushing, telangiectases, 
burning or stinging sensation, cutaneous edema, and 
dryness. In most patients, it is necessary to diagnose 
rosacea and other disorders that may resemble 
rosacea  (in the differential diagnosis of papulopustular 
lesions; acne vulgaris, Topical corticosteroid‑induced 
acneiform eruptions, perioral dermatitis, Keratosis pilaris 
rubra faceii, and centrofacial erythema; Sun‑damaged 
skin, Acute cutaneous lupus erythes)., Dermatomyositis, 
Seborrheic dermatitis, and other causes of flushing) 
clinical evaluation is sufficient. The rosacea diagnosis 
was based on clinical examination findings, and serum 
endocan levels were measured using the method of 
enzyme‑linked immunosorbent assay (ELISA). The results 
are presented in pg/mL, and the statistical analysis 
was performed to determine intergroup statistical 
significance, and determining group distributions 
performed correlation tests.

Analysis of endocan levels
The analyses were based on the sandwich ELISA 
principle. Standards or samples were bound to the target 
antigen capture antibody in wells on the microplate. 

Unbound parts were removed by washing. An avidin–
horseradish peroxidase (HRP) conjugate binding to biotin 
was added following the procedure in the kit. Unbound 
avidin–HRP conjugate was removed by washing. Washing 
and incubation procedures were repeated in intermediate 
steps. We then observed the color development. We 
added a stop solution to terminate the color development 
reaction and measured the optical density  (OD) of 
the standards and samples in the microplate at a 
wavelength of 450 nm ± 2 nm. We generated a standard 
OD graph using known antigen concentrations. We 
then compared the OD of the unknown sample to the 
standard graph to determine the antigen concentration. 
Endocan  (MYBIOSOURCE‑MBS771324 Human ESM‑1/
Endocan ELISA Kit 96 Tests) analyses were performed 
using the procedure specified in the kit datasheet. The 
results were expressed in pg/mL.

Statistical analysis
For the statistical analysis, we used the Statistical 
Package for the Social Sciences  (SPSS) software 
program, version  19.0  (IBM, New  York), using numbers, 
percentages, means, standard deviations, medians, and 
ranges to present the descriptive data. We used the 
Chi‑squared test to compare the categorical variables 
and the Mann–Whitney U test to compare the variables 
that were not normally distributed. We evaluated the 
correlation of the variables that were not normally 
distributed using a Spearman correlation analysis. For 
statistical significance, we accepted P < 0.05.

The number of participants included in the groups in the 
study was determined by performing a power analysis. 
Considering previous studies, the rates of patient and 
control groups were compared. In order to make a 
decision with 95% confidence, 0.05 was chosen for 
a type  I error and 0.20 for a type  II error. Therefore, 
the strength of the test was determined to be 80%. 
Accordingly, to obtain meaningful statistical results 
and the minimum number of subjects per group was 
determined to be 30 so that the intergroup ratio could 
be at least 30%. In order to reduce the error rate and to 
interpret the results correctly, the number of subjects in 
the patient and control groups was determined as 50.

Results
The mean ages of the patients with rosacea and the control 
group were 50.26 ± 25.34 years and 51.43 ± 13.99 years, 
respectively. Table  1 shows the clinical subtypes of the 
patient group. The median serum endocan levels were 
35.26 pg/mL (range: 35.26–171.34) in the patients with 
rosacea and 21.02  pg/mL  (range: 14.42–31.14) in the 
control group  (P  =  0.000)  [Table  2]. When we analyzed 
the endocan levels of the rosacea group by age and sex, 
we observed a statistically significant difference for the 
male patients with rosacea (P = 0.000) [Table 3].
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Discussion
Rosacea is a chronic, recurrent, inflammatory skin disease 
that involves the central part of the face. There are two 
classifications of rosacea based on “pre‑created” clinical 
subtypes  (erythematotelangiectatic, papulopustular, 
phymatous, and ocular) or a patient‑specific analysis of 
the rosacea phenotype.[9,10] The exact pathogenesis of the 
disease is still not fully understood; however, individuals 
with a family history of rosacea  (a suggested risk factor 
is a polymorphism of the vascular endothelial growth 
factor  (VEGF) gene  [+405C/G]) might be more likely to 
develop the disease.[11] However, rosacea might have a 
multifactorial etiology with a genetic predisposition. 
Innate immune system dysfunction could contribute to 
the development of chronic inflammation and vascular 
abnormalities in rosacea.[12] Triggering factors  (such 
as ultraviolet rays, heat, spices, alcohol, microbes, 
psychosocial stress, and skin barrier disorder) can induce 
neurovascular dysregulation in the innate and adaptive 
immune system, thereby initiating or aggravating the 
rosacea. Triggers might lead to the release of various 
mediators from keratinocytes  (e.g.,  VEGF), neurons, 
endothelial cells, fibroblasts, mast cells, macrophages, 
and T‑helper‑1 and T‑helper‑17  cells, resulting in the 
emergence of rosacea lesions.[13]

Sun exposure is considered an exacerbating factor for 
rosacea, given the disease’s predominant distribution in 
chronically sun‑exposed areas, solar elastosis findings in 
skin biopsy specimens, and the more frequent occurrence 
of the disease in fair‑skinned individuals. Various 

theories have been proposed regarding the mechanisms 
by which sun exposure can promote rosacea. Ultraviolet 
B radiation has been shown to induce skin angiogenesis 
in mice and can stimulate the secretion of VEGF and the 
fibroblast growth factor from keratinocytes.[14] Ultraviolet 
radiation can also promote the production of harmful 
reactive oxygen species and activation of the innate 
immune system.[12]

Endocan is a dermatan sulfate molecule secreted by 
endothelial cells that plays a key role in vascular 
inflammation. In addition to lung, skin, and adipose 
tissue, endocan is expressed in the microvascular 
endothelial cells of coronary and pulmonary arteries. 
Endocan plays a role in regulating biological cell 
processes such as adhesion, migration, and proliferation, 
with the pathogenesis of various malignancies and 
inflammatory diseases.[15] Endocan secretion is regulated 
by growth factors such as various inflammatory 
cytokines  (interleukin‑1), tumor necrosis factor‑alpha, 
and VEGF. The endocan expression has been reported to 
be highly upregulated in the presence of proangiogenic 
molecules such as VEGF‐A and VEGF‐C, which are 
important mediators that play a role in inflammation, 
metabolic events, angiogenesis, lymphangiogenesis, and 
cancer progression.[16,17]

The mechanisms responsible for endocan release are 
not fully understood; however, the protein can directly 
affect the function of lymphocyte function‑associated 
antigen‐1, a transmembrane glycoprotein. Endocan 
might therefore play a role in regulating leukocyte 
extravasation in inflammatory regions.[18] Endocan is 
expressed by vascular endothelial cells, an expression 
induced by VEGF‐A and VEGF‐C, which indicates that 
endocan is a direct target of VEGF and a new mediator of 
angiogenesis. Plasma endocan expression is also correlated 
with the expression of other proangiogenic factors such 
as vascular endothelial growth factor‑A  (VEGF‑A) and 
vascular endothelial growth factor‑C  (VEGF‑C), which 
play a role in the development of vascular endothelial 
damage.[19] VEGF‑induced serum endocan levels are 
therefore associated with chronic inflammation. Free 
oxygen radicals and pro‑inflammatory cytokines produced 
under chronic inflammation conditions are known to 
induce angiogenesis, insulin resistance, lipid metabolism, 
and epidermal hyperproliferation.[20]

Endocan levels have been evaluated in numerous 
inflammatory dermatoses. For example, endocan levels 

Table 2: Comparison of changes serum Endocan levels 
of Rosacea and control groups (pg/mL)

Serum 
Endocan

Mean±SD Median Min Max P

Control 20.79±3.61* 21.02 14.42 31.14 0.000
Rosacea 47.38±33.22a 35.26 25.15 171.34 0.000
The groups indicated by “a” is statistically different compared to 
the groups with “*”, Mann‑Whitney U (Z=–7.43, P=0.000)

Table 3: Age and endocan level analysis of groups by gender
Female (n) Male (n) Female (Age) Male (Age) Female Endocan pg/mL Male Endocan pg/mL P

Rosacea 37 (74%) 13 (26%) 48,29±12.08 52.23±13.34 42.94±21.47* 63.45±58.79 0.000*
Control 37 (74%) 13 (26%) 49.18±16.69 53.69±11.30 20.64±3.79 21.21±3.18 0.650
*Frequency and column percentage (%). *Independent T test used for analysis of mean and standard deviation value of genders in 
groups, The difference between females and males is statistically significant in Rosacea group P=0.000

Table 1: Disease characteristics of rosacea patients
Female (n) Male (n)

Sub‑type of Rosacea
Papulopustular 11 (29.7%) 4 (30.8%)
Erythematotelengiectatic 23 (62.2%) 5 (38.5%)
Phymatosis 3 (8.1%) 4 (30.8%)
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were examined in lesional skin and serum in a study 
conducted in patients with atopic dermatitis. A  study 
reported increased endocan expression in lesional skin 
associated with the development of atopic dermatitis 
through angiogenesis and decreased serum endocan 
levels associated with increased leukocyte uptake in 
atopic dermatitis.[21] In Behçet’s disease and psoriasis, 
high serum endocan levels have been reported in 
correlation with disease activity.[5,6]

In our study, we found that serum endocan levels were 
significantly higher in patients with rosacea. A  study 
on patients with sepsis reported that blood endocan 
levels were associated with disease severity and poor 
prognoses[22]; however, the exact role of blood endocan 
levels in disease severity is unknown in patients with 
rosacea. We found that the serum endocan levels were 
higher in the male patients with rosacea than in the 
female patients, a finding that might be related to the 
suggested hypotheses as to why the coronavirus disease 
2019, a current worldwide health crisis, is more common 
and causes more death in men than in women.[23] Given 
that the X chromosome contains a high density of 
immune‑related genes and is associated with sex‑specific 
inflammatory responses, men might be more prone to 
inflammatory diseases through the inducing of a weaker 
innate and adaptive immune response.[24]

In conclusion, and according to our hypothesis, the 
role of endocan in the pathogenesis of rosacea might 
be related to an increased VEGF production which is a 
strong proangiogenic factor released by keratinocytes 
that have the effect of triggering factors. VEGF‑A and 
VEGF‑C increase endocan expression, and inflammatory 
pathways are activated by an increase in endocan levels.

Although our study included a limited number of 
patients, our results suggest that larger case‑control 
studies with extended follow‑up evaluations are 
warranted, given that endocan levels might be a new 
therapeutic target. We believe our study supports the 
studies conducted to date and sheds light on current 
research.

Limitation
Our study does not have a sample size to evaluate all 
subtypes of rosacea. In particular, the number of patients 
in the phymatous rosacea group, which is one of the 
subtypes of rosacea, was very low. Future multicenter 
clinical and laboratory studies with larger sample sizes 
will enable us to better understand the relationship 
between rosacea and its subtypes with serum endocan 
levels.

Financial support and sponsorship
Our study was approved by the Clinical Research Ethics 
Committee of Our University with the decision dated 
24.07.2019 and numbered 14‑02. It was supported by the 

Scientific Research Commission of Our University with an 
independent research project coded TSA‑2020‑3300.

Conflicts of interest
There are no conflicts of interest.

References
1.	 Elewski BE, Draelos Z, Dréno B, Jansen T, Layton A, Picardo M. 

Rosacea ‑ global diversity and optimized outcome: Proposed 
international consensus from the Rosacea International Expert 
Group. J Eur Acad Dermatol Venereol 2011;25:188‑200.

2.	 Lassalle  P, Molet  S, Janin  A, Van der Heyden  J, Tavernier  J, 
Fiers W, et al. ESM‑1 is a novel human endothelial cell‑specific 
molecule expressed in lung and regulated by cytokines. J Biol 
Chem 1996;271:20458‑64.

3.	 Béchard D, Gentina  T, Delehedde  M, Arnaud  S, Malcolm  L, 
Marc  A, et  al. Endocan is a novel chondroitin sulfate/
dermatan sulfate proteoglycan that promotes hepatocyte 
growth factor/scatter factor mitogenic activity. J  Biol Chem 
2001;276:48341‑9.

4.	 Sarrazin S, Adam E, Lyon M, Depontieu F, Motte V, Landolfi C, 
et al. Endocan or endothelial cell specific molecule‑1 (ESM‑1): 
A potential novel endothelial cell marker and a new target for 
cancer therapy. Biochim Biophys Acta 2006;1765:25‑37.

5.	 Balta I, Balta S, Demirkol S, Mikhailidis DP, Celik T, Akhan M, 
et  al. Elevated serum levels of endocan in patients with 
psoriasis vulgaris: Correlations with cardiovascular risk and 
activity of disease. Br J Dermatol 2013;169:1066‑70.

6.	 Balta  I, Balta  S, Koryurek  OM, Demirkol  S, Mikhailidis  DP, 
Celik  T, et  al. Serum endocan levels as a marker of disease 
activity in patients with Behçet disease. J Am Acad Dermatol 
2014;70:291‑6.

7.	 Scherpereel  A, Depontieu  F, Grigoriu  B, Béatrice C, Anne  T, 
Gentina T, et al. Endocan, a new endothelial marker in human 
sepsis. Crit Care Med 2006;34:532‑7.

8.	 Li  S, Wang  L, Wang  C, Wang  Q, Yang  H, Liang  P, et  al. 
Detection on dynamic changes of endothelial cell specific 
molecule‑1 in acute rejection after renal transplantation. 
Urology 2012;80:738.e1‑8.

9.	 Wilkin J, Dahl M, Detmar M, Lynn D, Alvan F, Odom R, et al. 
Standard classification of rosacea: Report of the National 
Rosacea Society Expert Committee on the classification and 
staging of rosacea. J Am Acad Dermatol 2002;46:584‑7.

10.	 Tan J, Berg M, Gallo RL, Del Rosso JQ. Applying the phenotype 
approach for rosacea to practice and research. Br J Dermatol 
2018;179:741‑6.

11.	 Hayran  Y, Lay  I, Mocan  MC, Bozduman  T, Ersoy‑Evans  S. 
Vascular endothelial growth factor gene polymorphisms in 
patients with rosacea: A  case‑control study. J  Am Acad 
Dermatol 2019;81:348‑54.

12.	 Yamasaki  K, Gallo  RL. The molecular pathology of rosacea. 
J Dermatol Sci 2009;55:77‑81.

13.	 Buddenkotte J, Steinhoff M. Recent advances in understanding 
and managing rosacea. F1000Res 2018;7:F1000 Faculty 
Rev‑1885.

14.	 Longuet‑Perret  I, Schmitt D, Viac  J. Tumour necrosis factor‑α 
is involved in the contrasting effects of ultraviolet B and 
ultraviolet A1 radiation on the release by normal human 
keratinocytes of vascular permeability factor. Br J Dermatol 
1998;138:221‑4.

15.	 Aparci  M, Isilak  Z, Uz  O, Yalcin  M, Kucuk  U. Endocan and 
endothelial dysfunction. Angiology 2015;66:488‑9.

D
ow

nloaded from
 http://journals.lw

w
.com

/ijd by B
hD

M
f5eP

H
K

av1zE
oum

1tQ
fN

4a+
kJLhE

Z
gbsIH

o4X
M

i0hC
yw

C
X

1A
W

n
Y

Q
p/IlQ

rH
D

3i3D
0O

dR
yi7T

vS
F

l4C
f3V

C
1y0abggQ

Z
X

dtw
nfK

Z
B

Y
tw

s=
 on 01/07/2025



Kılıc, et al.: Elevated serum endocan levels in patients with rosacea

524� Indian Journal of Dermatology | Volume 66 | Issue 5 | September-October 2021

16.	 Elkamshoushi AM, Omar SS, El Abd AM, El Abd AM, Hassan SZ, 
Elkawy  EA. Subclinical atherosclerosis in psoriatic disease: 
Relation to endocan, TNF‑α, age of onset, and body fat. Int J 
Dermatol 2019;58:456‑64.

17.	 Cao  Y. VEGF‑targeted cancer therapeutics‑paradoxical effects 
in endocrine organs. Nat Rev Endocrinol 2014;10:530‑9.

18.	 Béchard D, Scherpereel  A, Hammad  H, Tsicopoulos  A, 
Aumercier  M, Aumercier  M, et  al. Human endothelial‑cell 
specific molecule‑1 binds directly to the integrin CD11a/
CD18  (LFA‑1) and blocks binding to intercellular adhesion 
molecule‑1. J Immunol 2001;167:3099‑106.

19.	 Bechard D, Meignin V, Scherpereel A, Kervoaze G, Bertheau P, 
Bertheau  P, et  al. Characterization of the secreted form of 
endothelial‑cell‑specific molecule 1 by specific monoclonal 
antibodies. J Vasc Res 2000;37:417‑25.

20.	 Sanchez‑Carazo  JL, López‑Estebaranz  JL, Guisado  C. 
Comorbidities and health‑related quality of life in Spanish 
patients with moderate to severe psoriasis: A  cross‑sectional 

study (Arizona study). J Dermatol 2014;41:673‑8.
21.	 Suzuki  H, Miyagaki  T, Otobe  S, Nakajima  R, Oka  T, 

Takahashı N, et  al. Increased endocan expression in lesional 
skin and decreased endocan expression in sera in atopic 
dermatitis. J Dermatol 2017;44:1392‑5.

22.	 Mihajlovic  DM, Lendak  DF, Brkic  SV, Draskovic  BG, 
Mitic  GP, Novakov Mikic  AS, et  al. Endocan is useful 
biomarker of survival and severity in sepsis. Microvasc Res 
2014;93:92‑7.

23.	 Griffith  DM, Sharma  G, Holliday  CS, Enyia  OK, Valliere  M, 
Semlow  AR, et  al. Men and COVID‑19: A  biopsychosocial 
approach to understanding sex differences in mortality and 
recommendations for practice and policy interventions. Prev 
Chronic Dis 2020;17:E63.

24.	 Sharma  G, Volgman  AS, Michos  ED. Sex differences in 
mortality from COVID‑19 pandemic: Are men vulnerable and 
women protected? JACC Case Rep 2020;2:1407‑10.

D
ow

nloaded from
 http://journals.lw

w
.com

/ijd by B
hD

M
f5eP

H
K

av1zE
oum

1tQ
fN

4a+
kJLhE

Z
gbsIH

o4X
M

i0hC
yw

C
X

1A
W

n
Y

Q
p/IlQ

rH
D

3i3D
0O

dR
yi7T

vS
F

l4C
f3V

C
1y0abggQ

Z
X

dtw
nfK

Z
B

Y
tw

s=
 on 01/07/2025


