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ABSTRACT
Objective: Endothelial dysfunction in the pathogenesis of peripheral arterial disease 
(PAD), one of the diseases driven by atherosclerosis, is increasingly being studied. This 
study aims to evaluate the potential of endocan levels to predict PAD.
Methods: A total of 76 patients were enrolled in this research. Of these, 46 were patients 
whose PAD was confirmed by imaging methods, while the control cohort comprised 30 
individuals who were shown not to have PAD by imaging methods. Laboratory data, 
serum endocan levels were measured, and inflammatory indices (neutrophil-lymphocyte 
ratio and systemic immune-inflammation index) were calculated. Logistic regression and 
ROC analytical methods were applied to evaluate the effects of endocan and inflammatory 
indices on PAD.
Results: Significantly increased endocan levels were observed in the PAD group 
compared to the control group (1.34 ± 0.11 vs. 0.94 ± 0.23 ng / mL; p < 0.001). 
Inflammation index values ​​were also higher in the PAD group versus the control cohort. 
Logistic regression demonstrated that diabetes mellitus and LDL cholesterol were the 
strongest traditional risk factors for PAD development. Endocan was also recognized as 
a standalone risk factor in the logistic regression analysis (OR: 1.862; 95% CI: 1.315–
2.636). ROC analysis showed that the threshold value for endocan in PAD was 1.27 ng / 
mL (69.6% sensitivity and 62.3% specificity, AUC = 0.674).
Conclusion: Our study found that, in addition to conventional risk factors, endocan 
levels were also elevated in PAD patients. Furthermore, we established a threshold value 
of 1.27 ng / mL in imaging-confirmed PAD patients. This study highlights the role of 
endothelial dysfunction in PAD and suggests that endocan, in conjunction with traditional 
risk factors and inflammatory markers, may serve as a complementary biomarker for 
the disease. Our findings represent hypothesis-generating data that warrant validation in 
larger, prospective studies.
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Main Points

•	 Serum endocan levels are significantly higher in PAD 
patients compared to control group patients.

•	 The endocan threshold is 1.27 ng / mL in PAD patients 
and shows moderate discriminatory ability for PAD 
patients (AUC = 0.674).

•	 Endocan, along with diabetes and high LDL 
cholesterol, was identified as an independent predictor 
of PAD in multivariate logistic regression analysis.

•	 Endocan may function as a biomarker reflecting 
endothelial dysfunction in PAD patients.

INTRODUCTION
Peripheral arterial disease (PAD) is a major health burden 
impacting over 200 million individuals globally [1]. Numerous 
investigations have examined the pathophysiology of PAD 
to date. However, the pathogenesis of the disorder has yet 
to be completely unravelled. Impaired endothelial function 
and inflammatory processes in the development of PAD have 
increasingly attracted attention. 

Studies have shown that impaired endothelial function contributes 
substantially to atherogenesis, while inflammation may further 
exacerbate endothelial dysfunction [2]. Based on this concept, 
inflammatory indices have been reported to predict adverse 
cardiovascular outcomes [3]. Among these, the neutrophil-to-
lymphocyte ratio (NLR) and systemic immune-inflammation 
index (SII) have gained attention as accessible markers of 
systemic inflammation in cardiovascular diseases.

Endocan, a proteoglycan synthesized predominantly by 
endothelial cells and also known as endothelial cell-specific 
molecule-1 (ESM-1), was first identified in 1996 [4]. It has been 
shown to be secreted in high amounts, especially in lung and 
kidney tissues [5]. Endocan plays roles in cell adhesion, cell 
migration, and the regulation of inflammatory responses [6]. 
Furthermore, it modulates leukocyte–endothelial interactions 
and contributes to the control of vascular permeability [7]. 
These properties have prompted interest in endocan as a 
potential marker of endothelial dysfunction and inflammation. 
Previous studies have demonstrated elevated endocan levels in 
clinical conditions such as coronary artery disease, heart failure, 
metabolic disorders, sepsis, and malignancy [8–10].

Despite studies associating elevated endocan levels with 
various diseases, only a limited number of investigations have 
comprehensively evaluated the relationship between endocan 
levels and systemic inflammation indices in PAD. Therefore, 
this study aimed to compare serum endocan levels in patients 
with PAD with those of healthy participants and to explore 
the relationship between endocan and systemic inflammatory 
markers (NLR, SII).

MATERIALS AND METHODS
Study Design and Patient Selection
This study was conducted between July 2020 and January 2021 
among individuals who presented to the cardiovascular surgery 
outpatient clinic of a tertiary care centre. Preceding the start of 
the study, ethical clearance was granted by the Ethics Committee 
for Non-interventional Clinical Research of Amasya University 
(Date: 2020-06-11; Decision No: 48). All stages of the study 
were conducted in compliance with the Declaration of Helsinki 
guidelines.

A total of 105 individuals were initially enrolled; however, 
29 were excluded based on predefined exclusion criteria. The 
remaining 76 participants constituted the final study population, 
with 46 forming the PAD group (Group 1) and 30 forming the 
control group (Group 2). The diagnosis of PAD was confirmed 
through Doppler ultrasonography and/or CT angiography 
performed in patients with compatible symptoms and physical 
examination findings (Toshiba Aplio 500, Tokyo, Japan; 
Revolution CT, GE Healthcare, 128-slice). The control group 
consisted of individuals evaluated by Doppler ultrasonography 
and reported by expert radiologists to have no evidence of PAD. 
The absence of PAD was defined as normal triphasic arterial flow 
patterns in the lower extremity arteries without atherosclerotic 
plaque or luminal narrowing.

For patients in the PAD group, blood samples were collected 
during routine follow-up visits after imaging-confirmed 
diagnosis. In the control group, imaging evaluation and blood 
sampling were performed on the same day.

Inclusion criteria were:
• Being over 18 years of age

• Having imaging-confirmed PAD in the PAD group

• Having Doppler ultrasonography–verified absence of PAD in 
the control group
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Exclusion criteria included:
• Presence of active infection
• History of inflammatory disease
• Diagnosis of malignancy
• Presence of liver failure (Child-Pugh Class B or C) [11]
• Presence of renal failure (estimated glomerular filtration rate < 

30 mL / min / 1.73 m²)
• Myocardial infarction or stroke within the past three months
• Use of immunosuppressive therapy
• Presence of autoimmune disease
• Pregnancy

Laboratory Analyses
Venous blood specimens were obtained from every participant 
during morning hours following a 12-hour fasting period via 
venous puncture. Haematological and biochemical variables 
were analyzed in the laboratory of the tertiary healthcare centre, 
and all measurements were performed according to standard 
laboratory procedures. Complete blood count parameters were 
analyzed on a Sysmex XN 1000 automated haematology system 
(Sysmex Corporation, Kobe, Japan). Biochemical parameters 
were assessed with an automated Beckman Coulter AU 5800 
system (Brea, CA, USA). Using this system, high-density 
lipoprotein cholesterol (HDL-C), low-density lipoprotein 
cholesterol (LDL-C), triglycerides, total cholesterol, blood 
urea nitrogen (BUN), and creatinine levels were determined via 
enzymatic colorimetric assays. The MDRD formula was applied 
to determine the estimated glomerular filtration rate (eGFR) [12].
Endocan concentrations in serum were measured using a 
commercial obtained ELISA method (Abcam Human Endocan / 
ESM-1 kit catalogue ab213776, Cambridge, UK) in accordance 
with the manufacturer’s instructions. This kit is based on the 
sandwich ELISA principle using monoclonal antibodies specific 
to human endocan, with a measurement range of 0.15–10 ng 
/ mL. The reported assay detection limit is 0.01 ng / mL. All 
endocan measurements were performed as single determinations 
for each sample.

Calculation of Inflammatory Indices and Assessment of 
Disease Severity
Several indices used to evaluate systemic inflammatory response 
were calculated using laboratory parameters:
•	NLR was calculated as neutrophil count / lymphocyte count
•	SII was calculated as (platelet count × neutrophil count) / 

lymphocyte count

Additionally, PAD disease severity was assessed using the 
Rutherford classification by a cardiovascular surgery specialist 
[13].

Statistical Analysis
All statistics were run on SPSS version 25.0 (IBM, Armonk, 
NY, USA). Kolmogorov–Smirnov testing was carried out to 
examine the normality of continuous variables. Data following 
normal distribution were reported as mean ± standard deviation; 
non-normal variables were presented as median with Q1–Q3. 
Between-group differences were evaluated by an independent 
t-test or a Mann–Whitney U test, depending on data distribution. 
Chi-square test served for categorical comparisons.

The diagnostic performance of Endocan, NLR, and SII in 
predicting the presence of PAD was assessed through ROC curve 
analysis. Optimal cut-off values were identified based on the 
Youden index. Independent risk factors for PAD were explored 
through a two-step logistic regression approach. First, univariate 
logistic regression was performed for all variables showing 
significant differences between groups. Due to the sample size 
constraints, variable selection for the multivariate model was 
guided by clinical relevance, univariate statistical significance, 
and study objectives. We selected representative variables from 
key pathophysiological domains: traditional atherosclerotic risk 
factors (diabetes mellitus, LDL cholesterol, pack-years), systemic 
inflammation (NLR), and endothelial dysfunction (endocan). 
This approach aimed to evaluate whether endocan remained an 
independent predictor when adjusted for established risk factors 
while avoiding model overfitting. Multicollinearity among 
variables in the multivariate model was assessed using variance 
inflation factors (VIF), with values <5 considered acceptable. 
For all analyses, a p-value below 0.05 indicated significance.

RESULTS
Baseline Demographics and Clinical Features 
We present demographic and clinical data for each group in 
Table 1. Smoking prevalence was significantly higher in the 
PAD group compared to controls (89.1% vs. 20.0%, p < 0.001), 
and diabetes prevalence was also higher in the PAD group 
(58.7% vs. 20.0%, p = 0.001). There was no notable difference 
in hypertension between the two groups. Coronary artery disease 
was more common in the PAD group (p = 0.019), and ejection 
fraction values ​​were significantly lower in this group (52.4 ± 
9.6% vs. 60.9 ± 3.0%, p < 0.001).
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Laboratory Findings
The mean HbA1c level was 7.56 in the PAD group and 5.67 in 
the control group, and this difference was statistically significant 
(p < 0.001). LDL levels were also significantly higher in the PAD 
group (132.0 ± 22.9 mg / dL) compared with controls (94.9 ± 
21.2 mg / dL) (p < 0.001). In addition, triglyceride levels were 
higher in the PAD group, while HDL-C levels were significantly 
lower (p < 0.001) (Table 1).

Renal function was significantly lower in the PAD group. The 
mean eGFR was 77.4 ± 25.5 in the PAD group and 97.3 ± 12.7 in 
the control group (p < 0.001).

Regarding hematologic parameters, we found no meaningful 
difference in lymphocyte count, haemoglobin, or platelet levels 
between the groups. However, WBC and neutrophil counts were 
markedly elevated in the PAD group (p < 0.001).

Inflammatory Markers
There were significant differences between the groups regarding 
inflammatory indices, including NLR and SII, both of which 
were higher in the PAD group (Table 1). A statistically significant 
difference was also observed in endocan levels. The mean 
endocan level was 1.34 ± 0.11 ng / mL in the PAD group and 
0.94 ± 0.23 ng / mL in the control group (p < 0.001).

To evaluate the predictive performance of endocan, ROC curves 
were plotted. Area under the curve (AUC) was 0.674 (95% CI: 
0.557–0.777), and the analysis was statistically significant (p < 
0.001). Using the Youden index, the optimal cut-off value for 
endocan was identified as >1.27 ng / mL. At this threshold, 
sensitivity was 69.57% and specificity was 62.26% (Table 2). 
The ROC curve of endocan is presented in Figure 1, while 
comparative ROC curves of endocan, NLR, and SII are shown 
in Figure 2.

Logistic Regression Analysis Results
Univariate logistic regression analysis identified multiple 
significant predictors of PAD, including age (OR: 1.120), male 
gender (OR: 0.023), pack-years (OR: 1.081), diabetes mellitus 
(OR: 4.364), coronary artery disease (OR: 2.148), eGFR (OR: 
0.954), HDL cholesterol (OR: 0.917), WBC (OR: 1.438), NLR 
(OR: 4.856), SII (OR: 1.004), and endocan (OR: 1.313), all with 
p < 0.05 (Table 3). 
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Figure 1. Receiver operating characteristic (ROC) curve for 
serum endocan levels in predicting peripheral arterial disease
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Figure 2. Receiver operating characteristic (ROC) curves 
comparing endocan, neutrophil-to-lymphocyte ratio (NLR), 
and systemic immune-inflammation index (SII) for predicting 
peripheral arterial disease
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Table 1. Baseline Clinical and Laboratory Characteristics of Study Participants

Variable PAD Group (n = 46) Control Group (n = 30) p

Age (years)* 65.5 (59.0-72.0) 51.5 (42.9-60.1) <0.001

Gender (Male), n (%) 44 (95.7) 10 (33.3) <0.001

Smoking, n (%) 41 (89.1) 6 (20.0) <0.001

Pack-years* 35.0 (21.2-48.8) 0.0 (0.0-8.6) <0.001

Diabetes Mellitus, n (%) 27 (58.7) 6 (20.0) 0.001

Hypertension, n (%) 21 (45.7) 11 (36.7) 0.438

Coronary Artery Disease, n (%) 19 (41.3) 4 (13.3) 0.019

Rutherford Classification 3.37 ± 1.25 0.0 ± 0.0 <0.001

Endocan (ng/mL) 1.34 ± 0.11 0.94 ± 0.23 <0.001

Ejection Fraction (%) 52.4 ± 9.6 60.9 ± 3.0 <0.001

HbA1c (%) 7.56 ± 1.96 5.67 ± 0.59 <0.001

BUN (mg/dL) 43.1 ± 24.4 29.3 ± 7.2 0.004

Creatinine (mg/dL) 1.09 ± 0.49 0.73 ± 0.10 <0.001

GFR (mL/min/1.73m²) 77.4 ± 25.5 97.3 ± 12.7 <0.001

Total Cholesterol (mg/dL) 173.2 ± 40.6 194.2 ± 25.6 0.014

HDL Cholesterol (mg/dL) 41.8 ± 10.7 52.3 ± 8.2 <0.001

LDL Cholesterol (mg/dL) 132.0 ± 22.9 94.9 ± 21.2 <0.001

Triglycerides (mg/dL) 174.2 ± 139.4 116.4 ± 21.5 0.028

Non-HDL Cholesterol (mg/dL)* 124.5 (96.2-152.8) 142.0 (123.2-160.8) 0.089

WBC (×10³/μL)* 8.54 (7.25-9.82) 7.00 (5.95-8.05) <0.001

Lymphocytes (×10³/μL)* 2.31 (1.88-2.75) 2.00 (1.74-2.26) 0.987

Neutrophils (×10³/μL)* 5.79 (4.74-6.85) 4.00 (3.58-4.42) <0.001

Eosinophils (×10³/μL) 0.23 ± 0.15 0.18 ± 0.18 0.150

Basophils (×10³/μL) 0.07 ± 0.12 0.15 ± 0.16 0.009

Hemoglobin (g/dL)* 14.30 (12.82-15.78) 13.45 (12.70-14.20) 0.104

Platelets (×10³/μL)* 237 (186-288) 239 (204-274) 0.698

Neutrophil-to-Lymphocyte Ratio* 2.46 (1.75-3.17) 1.73 (1.48-1.99) <0.001

Systemic Immune-Inflammation Index* 569.9 (293.9-845.9) 446.8 (375.4-518.3) <0.001

* Indicates non-normally distributed variables presented as median (Q1-Q3).
AIO, atherogenic index of plasma; BUN, blood urea nitrogen; eGFR, estimated glomerular filtration rate; HbA1c, glycated hemoglobin; HDL, 
high-density lipoprotein; LDL, low-density lipoprotein; NLR, neutrophil-to-lymphocyte ratio; PAD, peripheral arterial disease; SII, systemic 
immune-inflammation index; WBC, white blood cell. p-values < 0.05 were considered statistically significant.

Table 2. Diagnostic Performance of Endocan, NLR, and SII in Predicting Peripheral Arterial Disease

Variable AUC 95% CI p Youden Index Cut-off Sensitivity (%) Specificity (%)

Endocan 0.674 0.557–0.777 <0.001 0.318 >1.27 69.57 62.26

NLR 0.655 0.537–0.760 0.028 0.300 >2.39 56.50 73.60

SII 0.621 0.502–0.730 0.102 0.293 >517 65.20 64.20

AUC, area under the curve; CI, confidence interval; NLR, neutrophil-to-lymphocyte ratio; SII, systemic immune-inflammation index. Bold values 
indicate statistical significance (p < 0.05)
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For the multivariate model, we selected pack-years, diabetes 
mellitus, LDL cholesterol, NLR, and endocan based on clinical 
relevance, univariate significance, and sample size constraints 
and their representation of distinct pathophysiological domains 
involved in PAD development. Multicollinearity assessment using 
variance inflation factors revealed no significant intercorrelation 
among these variables, with all VIF values ranging from 1.18 to 
1.50, well within acceptable limits (Table 3). 

In the multivariate analysis, diabetes mellitus demonstrated 
the strongest association with PAD (OR: 5.684; 95% CI: 
1.95–16.571; p = 0.001). Endocan remained an independent 
predictor even after adjustment for traditional risk factors and 
inflammatory markers (OR: 1.862; 95% CI: 1.315–2.636; p = 
0.001). Additionally, pack-years (OR: 1.094; 95% CI: 1.05–
1.140; p = 0.001), LDL cholesterol (OR: 1.102; 95% CI: 1.055–
1.151; p = 0.001), and NLR (OR: 1.672; 95% CI: 1.451–1.980; 
p = 0.005) were identified as independent predictors (Table 3).

DISCUSSION
In our study, endocan levels were found to be significantly higher 
in patients with PAD compared to the control group (1.34 ± 0.11 
vs. 0.94 ± 0.23 ng / mL, p < 0.001). This finding suggests that 

endocan may play a role in the pathogenesis of PAD and could 
be used as a potential biomarker for PAD. Furthermore, the high 
inflammatory indices observed in PAD patients support the idea 
that an inflammatory process is involved in the pathogenesis of 
the disease. To our knowledge, this study is one of the limited 
number of studies that propose a threshold value for endocan in 
PAD patients.

In the pathogenesis of PAD, endothelial dysfunction, chronic 
inflammation, and atherosclerotic changes play important 
roles [14,15]. As the impact of endothelial dysfunction on the 
pathogenesis of PAD patients has become increasingly better 
understood, the search for biomarkers that can demonstrate 
endothelial dysfunction has accelerated over time. In this 
process, endocan has emerged as a notable biomarker suggested 
to indicate endothelial dysfunction. Endocan, a proteoglycan 
secreted by vascular endothelial cells, reflects endothelial 
activation and endothelial damage [16,17]. Numerous studies 
have shown increased endocan levels in atherosclerotic diseases 
and coronary artery disease [18,19]. 

Although numerous studies have evaluated the relationship 
between coronary artery disease and endocan levels, research 

Table 3. Univariate and Multivariate Logistic Regression Analysis for Predictors of Peripheral Arterial Disease

Variable Univariate OR (95% CI) p Multivariate OR (95% CI) p VIF

Age 1.12 (1.065-1.192) <0.001 - - -

Gender (Male) 0.023 (0.003-0.094) <0.001 - - -

Pack-years 1.081 (1.048-1.126) <0.001 1.094 (1.05-1.140) 0.001 1.33

Diabetes Mellitus 4.364 (2.046-17.831) 0.001 5.684 (1.95-16.571) 0.001 1.5

Hypertension 1.451 (0.57-3.796) 0.439 - - -

Coronary Artery Disease 2.148 (1.252-4.402) 0.014 - - -

eGFR 0.954 (0.917-0.984) 0.008 - - -

HDL Cholesterol 0.917 (0.859-0.967) 0.004 - - -

LDL Cholesterol 0.987 (0.971-1.002) 0.102 1.102 (1.055-1.151) 0.001 1.18

WBC 1.438 (1.068-2.075) 0.030 - - -

NLR 4.856 (1.992-15.424) 0.002 1.672 (1.451-1.980) 0.005 1.23

SII 1.004 (1.001-1.007) 0.010 - - -

Endocan 1.313 (1.203-3.128) 0.001 1.862 (1.315-2.636) 0.001 1.41

OR, odds ratio; CI, confidence interval; DM, diabetes mellitus; HbA1c, glycated hemoglobin; BUN, blood urea nitrogen; eGFR, estimated 
glomerular filtration rate; HDL, high-density lipoprotein; LDL, low-density lipoprotein; WBC, white blood cell; NLR, neutrophil-to-lymphocyte 
ratio; SII, systemic immune-inflammation index; VIF, variance inflation factor. Variables included in multivariate model are shown with OR, 
p-value, and VIF. Multivariate VIF values <5 indicate no significant multicollinearity.
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examining endocan levels in PAD patients has remained limited. 
Yazman et al. reported significantly higher endocan levels in PAD 
patients compared to healthy controls [20]. The findings of our 
study are consistent with both previous studies on atherosclerotic 
cardiovascular disease and the results reported by Yazman et al. 
In our study, the area under the curve (AUC) for ROC analysis 
to evaluate the predictive value of endocan in PAD patients was 
found to be 0.674, indicating a moderate discriminative ability. 
Using the Youden index, an optimal cutoff value of 1.27 ng / mL 
provided 69.57% sensitivity and 62.26% specificity in predicting 
the presence of PAD. Similarly, Kundi et al., in a study on 
STEMI patients, determined a threshold value of 1.7 ng / mL 
for endocan and reported 76.1% sensitivity and 73.6% specificity 
[19]. It is noteworthy that our threshold value (1.27 ng / mL) is 
close to the value reported by Kundi et al. in STEMI patients. 
The fact that endocan showed discriminative performance at 
similar thresholds in both suggests that endocan may serve as 
a supplementary marker in the evaluation of atherosclerotic 
disease risk, though validation in larger studies is needed.

In the logistic regression model used to predict the presence 
of PAD, DM, and high LDL cholesterol, classic risk factors 
for atherosclerosis were found to be independent predictors. In 
our model, while high LDL remained statistically significant 
with a relatively modest increase in risk (OR: 1.102; 95% CI: 
1.055–1.151), the presence of DM was found to be the strongest 
predictor, providing approximately a 5.7-fold increase in PAD 
risk (OR: 5.684; 95% CI: 1.95–16.571). The synergistic effect of 
DM and dyslipidaemia on atherosclerosis has been demonstrated 
in large cohort studies, and our results are consistent with these 
findings [21,22]. This association is also pathophysiological 
plausible: diabetes-induced endothelial dysfunction, oxidative 
stress, and glycation processes potentiate the atherosclerotic 
damage caused by elevated LDL levels [23].

Beyond classical risk factors, our logistic regression model 
also revealed meaningful findings regarding inflammation and 
endothelial dysfunction. Elevated NLR, a marker of systemic 
inflammation, was associated with an approximately 1.7-fold 
increase in PAD risk (OR: 1.672; 95% CI: 1.451–1.980). This 
result underscores the critical role of systemic inflammatory 
response in PAD pathogenesis and is consistent with studies 
showing that elevated NLR is associated with disease severity 
and adverse cardiovascular outcomes in PAD patients [24,25]. 
In our study, not only were endocan levels significantly higher in 
PAD patients (1.34 ± 0.11 vs. 0.94 ± 0.23 ng / mL, p < 0.001), but 

endocan also maintained its status as an independent predictor 
even when evaluated alongside classical risk factors (OR: 1.862; 
95% CI: 1.315–2.636), indicating that the risk conveyed by this 
biomarker is clinically meaningful. 

Our study has several strengths. First, the diagnosis of PAD in 
the patient group was confirmed through imaging modalities, 
ensuring a reliable classification of participants. In addition, 
the limited number of studies in the literature examining the 
relationship between PAD and endocan levels highlights the 
originality of our work. The identification of a cut-off value 
for endocan in PAD patients also provides a potential reference 
point for future research. The observed imbalance in age and 
sex distribution between groups reflects the well-established 
epidemiological profile of PAD, which affects older male 
individuals. Although residual confounding attributable to 
these demographic differences cannot be entirely excluded, 
the significant elevation of endocan levels in the PAD group 
and its independent predictive value in the multivariate model 
support a biologically plausible link between endocan and PAD 
pathophysiology.

Limitations
However, our study carries some limitations as well. Since we 
used a cross-sectional design, causal relationships cannot be 
established. The single-center design and modest sample size 
limit the external validity of our findings. Therefore, larger-scale 
studies are required to better understand the association between 
plasma endocan levels and PAD.

CONCLUSION
In this study, serum endocan was markedly elevated in individuals 
with PAD compared with healthy participants. The concurrent 
elevation of inflammatory markers like NLR and SII in this patient 
group further supports the key roles of endothelial dysfunction 
and systemic inflammation in the pathogenesis of PAD. Our 
results suggest that endocan may serve as a potential biomarker 
in PAD. However, larger-scale studies are needed to validate our 
findings and to determine the prognostic value of endocan.
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