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Serum endocan reflects endothelial activation in cutaneous vasculitis
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Abstract

Aim: To assess whether serum endocan—an index of endothelial activation—is elevated in biopsy-confirmed cutaneous leukocytoclastic vasculitis (LCV), its
correlations with CRP/ESR/NLR/SII, and its diagnostic performance by ROC analysis.

Materials and Methods: In this cross-sectional case-control study, we enrolled 37 biopsy-confirmed LCV patients and 37 age- and sex-matched healthy
controls. ELISA measured serum endocan. CRP, ESR, neutrophil-to-lymphocyte ratio (NLR), and the systemic immune-inflammation index (SIl) were recorded.
Diagnostic performance was assessed by ROC analysis. A prespecified multivariable linear regression adjusted for comorbidities and demographics (CKD, CVD,
diabetes, inflammatory diseases, thyroid disorders, age, and sex).

Results: Serum endocan levels were higher in LCV than in controls (p = 0.027). Endocan did not correlate with CRP, ESR, NLR, or SlI (all p > 0.05). After
multivariable adjustment, vasculitis status remained independently associated with higher endocan (small/borderline effect; adjusted R? = 0.042), and a
sensitivity backward stepwise model confirmed a significant association (b = 3299.22 pg/mL; 95% Cl 93.56-6504.87; p = 0.044). ROC analysis showed
moderate discrimination (AUC = 0.70); at a prespecified cut-off of > 1077 pg/mL, sensitivity was 49% and specificity 78%.

Discussion: Serum endocan is elevated in LCV and appears to reflect localized endothelial activation rather than systemic inflammatory burden. Although its
standalone diagnostic power is limited, endocan may serve as a complementary biomarker when interpreted alongside clinical and histopathological findings.
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Introduction

Cutaneous leukocytoclastic vasculitis (LCV) is a small-vessel
inflammatory disorder that primarily involves postcapillary
venules of the skin and represents one of the most common
histopathologic patterns of cutaneous vasculitis in dermatologic
practice [1].

Clinically, it typically presents with crops of 1-3 mm palpable
purpura on the lower extremities, often accentuated at pressure/
trauma sites [2]. According to the Dermatologic Addendum to
the 2012 Chapel Hill Consensus Conference, cutaneous small-
vasculitis—although frequently  skin-limited—may
also appear as a skin-dominant form of systemic vasculitis,
warranting careful clinical evaluation [1,2]. Histopathology
shows neutrophilic infiltration with leukocytoclasia and fibrinoid
necrosis of vessel walls [3,4].

An underlying trigger or systemic association is identified
in roughly half of cases (infections, inflammatory diseases,
drugs, malignancies), whereas the remainder are single-organ
cutaneous LCV or idiopathic forms [1,5]. Pathophysiologically,
LCV is an immune-complex—-mediated hypersensitivity vasculitis
in which endothelial activation—amplified by cytokines such
as TNF-a and IL-1B—plays a central role [1,2,6].
(endothelial cell-specific molecule-1, ESM1) is a circulating
dermatan-sulfate proteoglycan secreted by
endothelial cells; its expression is induced by inflammatory
and angiogenic stimuli (e.g., VEGF), making it a practical serum
marker of endothelial dysfunction compared with membrane-
bound adhesion molecules [7-10]. To our knowledge, no prior
study has specifically evaluated serum endocan in biopsy-
confirmed cutaneous LCV. We therefore measured serum
endocan in patients with LCV and examined its relationship
with systemic inflammatory indices (SlI, NLR, ESR, CRP).

vessel
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Materials and Methods

We conducted a cross-sectional study including 37 consecutive
adults with biopsy-confirmed LCV who presented to the
Dermatology Clinic of the University of Health Sciences, Ankara
Etlik City Hospital, between June 2024 and December 2024,
and 37 healthy controls from the same institution, frequency-
matched by age and sex. Inclusion criteria for patients were
age 18-80 years and a clinical-histopathologic diagnosis of
cutaneous LCV. Exclusion criteria were pregnancy/lactation
and any specific systemic vasculitis (e.g., granulomatosis with
polyangiitis, eosinophilic granulomatosis with polyangiitis,
IgA vasculitis) or another dermatologic disease. For controls,
exclusion criteria were any history of systemic disease, active
pregnancy/lactation, immunosuppressive
or anti-inflammatory therapy, or any dermatologic disease.
Participants were not excluded based on systemic comorbidities
(e.g., diabetes, hypertension, malignancy); these were recorded
and later adjusted for in the analyses.

A standardized history and full dermatologic examination were
performed. Presumed triggers before lesion onset (infections,
inflammatory diseases, drug exposure, neoplasms, genetic
disorders, recent surgery) were recorded. Elementary lesions
(palpable/macular purpura, petechiae, urticarial or annular/
targetoid papules-plaques, vesicles, bullae, pustules, livedo

infection, current

racemosa, retiform purpura, subcutaneous nodules, alopecia,
digital necrosis, ulcers) were documented.

After > 8 h fasting, venous blood was drawn in the morning
while seated. For serum, 5 mL was collected into BD Vacutainer
SST Il Advance tubes with clot activator/gel (LOT 4024601;
Becton Dickinson, Plymouth, UK), allowed to clot for 30 min, and
centrifuged at 1,500 g for 10 min. Serum aliquots were stored
at -80 °C; multiple freeze-thaw cycles were avoided. Routine
tests included hemoglobin, white blood cells, neutrophils,
lymphocytes, platelets, C-reactive protein (CRP), erythrocyte
(ESR), blood wurea nitrogen (BUN),
creatinine, alanine aminotransferase (ALT), and aspartate
aminotransferase (AST). The systemic immune-inflammation
index (SIl) was calculated as platelet x neutrophil/lymphocyte,
and the neutrophil-to-lymphocyte ratio (NLR) was calculated as
neutrophil/lymphocyte.

Serum endocan (ESM1) concentrations (pg/mL) were measured
using a commercial ELISA (Human ESM1 ELISA Kit, Cat. No.
E-EL-H1557; Elabscience, Houston, TX, USA) according to the
manufacturer’s instructions. Concentrations were interpolated
from a standard curve (analytical range 15.63-1000 pg/mL).
Samples above the upper limit of quantification were re-
assayed after appropriate serial dilutions; final values were
multiplied by the dilution factor.

Statistical Analysis

Analyses were performed in SPSS v15.0 (IBM, Chicago, IL,
USA). Normality of continuous variables was assessed with the
Shapiro-Wilk test and Q-Q plots. Between-group comparisons
used Student’s t-test for normally distributed data or Mann-
Whitney U for non-normal data; categorical variables used
x? or Fisher’s exact test. Correlations were examined with
Pearson or Spearman as appropriate. Diagnostic performance
of endocan was evaluated by ROC analysis (AUC with 95% Cl),
and sensitivity/specificity were reported for the a priori cut-off
> 1077 pg/mL.

To identify independent associations with endocan, we fitted
a multivariable regression including prespecified
covariates—chronic kidney disease (CKD),
disease (CVD), diabetes mellitus (DM), inflammatory diseases,
thyroid disorders, vasculitis status (patient vs. control), age,
and sex. Binary predictors were coded as 0/1, and age was
Model assumptions (linearity, independence,
residual normality, and homoscedasticity via White’s test)
and multicollinearity (VIF) were checked. Because diagnostics
indicated departures from normality and homoscedasticity,
inferences were interpreted cautiously, and the final results were
checked in a backward-stepwise sensitivity analysis. Missing
data were minimal and handled by complete-case analysis. All
tests were two-sided with a = 0.05. Using G*Power 3.1, a two-
tailed independent-samples t-test (a = 0.05) indicated ~85%
post hoc power to detect Cohen’s d=0.70 with 37 LCV and 37
controls; sensitivity analysis showed the minimum detectable
effect for 80% power was d=0.66 (a priori sizing was not
feasible given the rarity of LCV, ~45 / million).

Ethical Approval

This study was approved by the Ethics Committee of the
University of Health Sciences, Ankara Etlik City Hospital (Date:

sedimentation rate

linear
cardiovascular

continuous.

Annals of Clinical and Analytical Medicine | 76



Serum endocan in LCV patients

2024-06-12, No: 588).

Results

The study included 37 patients with LCV (27 female, 10 male)
and 37 healthy controls (27 female, 10 male). Sex distributions
were identical; mean age was similar between groups (patients:
57.32 + 15.53 years; controls: 49.70 + 11.10; p > 0.05). The
median disease duration was 6 days (IQR 3-6). No control
participant had a concomitant systemic disease; the summarized
clinicalcharacteristics of the patients are presented in table 1.
Patients showed higher CRP, ESR, SlI, NLR, and endocan values
compared with controls (all p < 0.05). Further laboratory details
are provided in table 2, and detailed clinical characteristics are
presented in supplementary table 1. Serum endocan did not
correlate with CRP (r = 0.159, p = .348), ESR (r = 0.027, p =
.877), NLR (r = 0.087, p = .610), or SlI (r = 0.072, p = .671), nor
with routine hematologic/biochemical parameters.

Among LCV patients, nine had pre-existing CKD and ten
experienced transient creatinine elevation during the disease
course; endocan levels did not differ by CKD, DM, or CVD status
(each p > 0.05). In addition, no significant correlation was
observed between serum endocan and creatinine (Spearman’s
p = 0.24, p = 0.153, n = 37). Fecal occult blood was positive
in six patients, yet endoscopic/colonoscopic evaluations
showed no vasculitis. Newly developed renal involvement
was not associated with endocan (p = 0.442). In the overall
cohort (patients + controls), a prespecified multivariable linear
regression adjusting for CKD, CVD, DM, inflammatory diseases,
thyroid disorders, age, and sex identified vasculitis status (LCV
vs. control) as the only variable independently associated with
higher endocan (borderline in the complete model, p = 0.057). In
a sensitivity backward stepwise analysis, vasculitis was the sole
retained predictor and remained associated with a small but

Table 1. Summary of the main clinical and laboratory
characteristics of LCV patients

Clinical Characteristics

Feature LCV Patients

Key Findings

Most common: CVD (45.9%), DM

32/37 (86.4%) (24.3%)

Systemic disease

Triggering factors 20/37 (54%) Predominantly infections (32.4%)

Petechiae-purpura (100%), Urticarial/

Elementary lesions annular (27%), vesiculobullous (24.3%)

37/37 (100%)

Arthralgia (64.8%), myalgia (54%),

29/37 (78%) fever (27%)

Systemic symptoms

Abbreviations: CVD = cardiovascular disease; DM = diabetes mellitus

Table 2. Laboratory comparisons between cutaneous LCV
patients and healthy controls

LCV Patients

Healthy Controls

Variable (n=37) (n=37)

CRP (mg/L), median (IQR) 15.6 (5.65-48.95) 1.8 (0.60-2.26) 803x10°
ESR (mm/h), median (IQR) 23 (9-36) 7(3-12) 7.02x10°®
SII, median (IQR) 692 (454-1362) 408.86 (337.81-691.07) 0.0008
NLR, median (IQR) 272 (1.82-4.74) 1.72 (1.13-2.23) 0.0007
Endocan (pg/mL), median (IQR) 9790 (703.0-26600) 7710 (623.0-1246.0) 0027

Abbreviations: Data are presented as median (interquartile range, IQR). P-values were obtained using
the Mann-Whitney U test. CRP = C-reactive protein; Sll = systemic immune-inflammation index; NLR =
neutrophil-to-lymphocyte ratio; LCV = leukocytoclastic vasculitis

statistically significant increase in endocan (b = 3299.22,95% Cl
[93.56, 6504.87], p = 0.044; F(1.72) = 4.21, R = 0.055, adjusted
R? = 0.042). Model diagnostics indicated heteroscedasticity
(White’s test, p < 0.001) and non-normal residuals (Shapiro-
Wilk test, p < 0.001). ROC analysis demonstrated moderate
discrimination for LCV (AUC = 0.70; 95% Cl, 0.60-0.81; p <
0.001), with 49% sensitivity and 78% specificity at a cut-off
value of 1077 pg/mL.

Discussion

We found that serum endocan levels were higher in LCV than
in matched controls and remained independently associated
with vasculitis after adjustment for comorbidities. Consistent
with the absence of correlations between endocan and CRP,
ESR, NLR, or SlI, this pattern suggests that endocan primarily
reflects rather than global
systemic inflammation. This interpretation is supported by
histopathology showing early endothelial activation in LCV
lesions—up-regulation of E-selectin, ICAM-1, and VCAM-T,
particularly in early biopsies—and the association of E-selectin
with neutrophilic infiltration. Moreover, experimental data
indicate that endocan expression is induced by inflammatory
and angiogenic stimuli such as TNF-a, IL-18, and VEGF [7].
In line with this mechanism, immune-complex deposition in
postcapillary venules with complement activation and C5b-9
formation provides a mechanistic link to endothelial injury and
leukocyte recruitment [2]. The basal expression of adhesion
molecules in non-inflamed dermal vessels further supports
a cutaneous immune-surveillance system that may operate
independently of overt systemic inflammation [6]. These data
support a model in which immune-complex deposition and
complement activation trigger local endothelial activation;
circulating endocan appears to capture this endothelial signal
even when systemic inflammatory markers remain low.
Elevated reported several
inflammatory/dermatologic  conditions—including  Behcet
disease (BD), rosacea, psoriasis, and juvenile rheumatoid
arthritis (JRA)—and has been associated with subclinical
vascular dysfunction (e.g., increased carotid intima-media
thickness) [8,11-15]. Studies in systemic autoimmune diseases
(Systemic sclerosis (SSc), RA, BD) similarly describe higher
endocan without consistent correlation to CRP/ESR; in SSc,
levels are higher in the presence of vascular complications
(pulmonary hypertension, digital ulcers), supporting endocan
as a marker of endothelial dysfunction rather than general
inflammation [16]. By contrast, no difference was noted in
lichen planus [17]. In psoriasis, serum/lesional endocan levels
tend to increase and may correlate with disease severity and
subclinical atherosclerosis, although treatment effects are
inconsistent across studies [10,15,18,19]. Our data—elevated
endocan in LCV but poor correlation with systemic indices—fit
within this broader pattern.

Meta-analytic data indicate that the association between
CKD and circulating endocan is more evident in plasma than
in serum; studies using serum often fail to show differences
versus controls [20]. Thus, the effect of CKD may be limited
in the serum matrix; however, given the small CKD subgroup,
these findings should be interpreted as the absence of evidence

local endothelial activation

endocan has been across
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rather than evidence of absence.

Limitations

This study has several limitations. It is a single-center, cross-
sectional analysis with a modest sample size reflecting
the rarity of cutaneous LCV, so temporal dynamics and
prognostic implications could not be assessed. Some statistical
assumptions were not fully satisfied; therefore, the regression
results should be interpreted cautiously and ideally validated
in larger, independent cohorts. Nevertheless, strengths include
biopsy confirmation, age- and sex-matching, and prespecified
multivariable adjustment for key comorbidities.

Conclusion

Serum endocan was elevated in biopsy-confirmed cutaneous
LCV and, after adjustment for CKD, CVD, diabetes, thyroid, and
inflammatory diseases, age, and sex, remained independently
associated with vasculitis. The absence of correlations with
CRP, ESR, NLR, and SlI suggests that endocan primarily reflects
local systemic
inflammatory burden. On ROC analysis, endocan provided
moderate discrimination (AUC = 0.70) with high specificity
(78%) but modest sensitivity (49%), indicating value as a
complementary—not alongside
and histopathologic assessment. These findings
appeared robust to common comorbidities, including CKD,
in this serum-based cohort. Larger, multicenter, longitudinal
studies are needed to validate cut-offs, define temporal
dynamics, and clarify prognostic utility.

endothelial activation rather than overall

stand-alone—biomarker
clinical
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