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Abstract: Background and Aim: Early detection of fibrosis should be the main goal of treatment in liver cirrhosis. 
Endocan, previously called endothelial cell specific molecule-1, is expressed by endothelial cells, primarily in the 
lung, liver and kidney. In this study, we aimed to examine the correlation of liver fibrosis stage, histological activity 
and grade of steatosis between serum levels of endocan in patients with chronic hepatitis B (CHB), chronic hepatitis 
C (CHC) and non-alcoholic fatty liver disease (NAFLD). Patients and Methods: This cross-sectional study includes a 
total of 146 subjects. 55 CHB patients, 19 CHC patients, 38 NAFLD patients and 34 healthy controls were enrolled 
consecutively. Liver biopsies were performed in all patients with chronic viral hepatitis. NAFLD patients had either 
grade 2 or grade 3 steatosis on ultrasonography and elevated liver enzymes above the upper normal limits. Serum 
endocan levels were assessed from blood samples obtained at admission. Results: Gender distribution was similar 
among the groups (p=0.056). The mean age of the CHB patients was 45.8±12.1, CHC patients was 55.0±12.8 
years, NAFLD patients was 42.8±10.8, while control group was 39.4±13.6 years old. Patients with CHC were older 
than all the others (p=0.001). Serum endocan levels were statistically significantly lower in CHB, CHC and NAFLD 
groups when compared with controls. Although levels of endocan were lower in CHB and CHC groups when com-
pared with NAFLD group, the difference was not statistically significant. Conclusion: Serum endocan concentrations 
decrease in patients with liver disease. Unlike previous studies, we showed a negative correlation between endocan 
levels and inflammation stage of chronic hepatitis. However, further studies are needed to establish the association 
between endocan levels, liver fibrosis and hepatic inflammation. 
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Introduction 

Liver cirrhosis, the end stage of chronic inflam-
mation of liver, has been defined as the pres-
ence of regenerative nodules surrounded by 
fibrous bands in histology. As a result of chronic 
liver injury, distortion of the hepatic vasculature 
and consecutive portal hypertension has been 
developed [1]. Early detection of fibrosis should 
be the main goal of treatment in liver cirrhosis. 
Although liver biopsy is the gold standard for 
grading fibrosis and showing histological activi-
ty, it has some limitations and risks, such as 
poor patient compliance, sampling variability 
and limited usefulness for dynamic surveil-
lance. Up to now, addition to the new various 
imaging tests, many noninvasive markers have 
been presented to show the stage of liver fibro-
sis [2-6]. 

Endocan, previously called endothelial cell spe-
cific molecule-1 is expressed by endothelial 
cells, which are in the lung, liver and kidney. It 
has been shown that, the synthesis and secre-
tion of endocan are up-regulated by tumor 
necrosis factor, interleukin-1, and lipopolysac-
charides. Also it is over expressed in all human 
tumors and serum levels of endocan are elevat-
ed in late-stage lung cancer and experimental 
tumor models. These results suggest that 
endocan is a biomarker of inflammatory disor-
ders and tumor progression as well as a vali-
dated therapeutic target in cancer [7, 8].

In this study, we aimed to examine the correla-
tion of liver fibrosis stage, histological activity 
and grade of steatosis between serum levels of 
endocan in patients with chronic hepatitis B 
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Table 1. Clinical and laboratory variables in control and NAFLD groups
CHB group 

n: 55
CHC group

n: 19
NAFLD group

n: 38
Control group

n: 34 P

Age, years 45.87±12.19 55.00±12.87 42.89±10.84 39.46±13.69 0.001‡,Δ,Φ
Gender (female/male) 25/30 15/4 22/16 22/12 0.056
Endocan, ng/ml 2.35±0.78 1.71±0.93 3.71±8.38 8.95±15.05 0.001†,‡,Ψ
AST, U/L (NR: 0-34) 45.89±45.95 59.84±41.55 39.84±21.77 18.93±5.91 0.001†,‡
ALT, U/L (NR: 10-49) 60.10±64.48 75.47±98.58 52.94±44.08 17.93±7.53 0.003†,‡
Gama glutamyl transferase, U/L (NR: 0-42) 31.89±25.58 76.47±106.84 46.07±32.47 19.04±23.86 0.001Δ,‡
Alkaline phosphatase, U/L (NR: 45-129) 131.50±64.82 89.42±43.56 70.36±20.95 75.38±25.90 0.001†,*,Δ
Total bilirubin, µmol/L (NR: 5.13-20.52) 0.83±0.52 0.85±0.43 0.71±0.27 0.67±0.25 0.32
Albumin, (NR: 32-48 g/L) 42.6±0.34 40.1±0.59 43.2±0.34 43.8±0.22 0.014
Leukocyte (103/µL) 8.42±8.63 6.14±1.88 7.03±1.82 7.56±1.83 0.413
Hemoglobin (g/dl) 14.32±1.55 13.74±1.92 14.15±1.28 14.14±1.53 0.578
Platelet (105/µL) 1.92±0.61 1.87±0.77 2.51±0.51 2.53±0.45 0.001†,‡,*,Φ
There is a statistically difference between; “†” HBV versus control, “‡” HCV versus control, “Ψ” NAFLD versus control, “Δ” HBV versus HCV, “*” 
HBV versus NAFLD, “Φ” HCV versus NAFLD.

(CHB), chronic hepatitis C (CHC) and non-alco-
holic fatty liver disease (NAFLD). 

Material and methods 

The study was approved by the ethics review 
committee of our hospital. This cross-sectional 
study includes 146 subjects. 55 CHB patients, 
19 CHC patients, 38 NAFLD patients and 34 
healthy controls were enrolled consecutively. 
Liver biopsies were performed in all patients 
with chronic viral hepatitis and on the same day 
blood samples were obtained and stored -80°C 
for further biochemical analysis. Clinical data-
bases were used to collect clinical and labora-
tory data, prospectively. Previous antiviral ther-
apy for patients co-infected with other viral 
hepatitis and HIV or liver transplantation, clini-
cally overt cirrhosis, Wilson disease, hemochro-
matosis, alcohol abuse, autoimmune or choles-
tatic liver disease were the exclusion criterion. 

C17-gauge needle was used to obtain liver 
biopsies under ultrasonography guidance and 
samples were fixed with 10% formalin and 
embedded in paraffin. The tissue sections were 
processed with hematoxylin and eosin, 
Masson’s trichrome, and reticular fiber stain-
ing. The expert pathologists of our institution 
that were uninformed of patients’ clinical and 
laboratory data, reviewed the liver biopsy speci-
mens. Liver biopsies containing at least 6 por-
tal tracts were considered adequate. METAVIR 
stages were used in evaluating the fibrosis 
staging. F0, F1 was termed “no/minimal fibro-
sis” and F2, F3, F4 were termed “significant 
fibrosis” [9].

NAFLD patients had either grade 2 or grade 3 
steatosis on ultrasonography and elevated liver 
enzymes above the upper normal limits. The 
same uninformed experienced ultrasonogra-
pher of our institution defined the diagnosis 
and graded the steatosis. Grade of steatosis on 
ultrasonography was reported by the same way 
that Hamaguchi et al. reported [10]. No steato-
sis was named “grade 0”, presence of hepa-
torenal contrast and bright liver was named 
“grade 1”, distorted contours of intrahepatic 
vessels and diaphragm or enhance echogenici-
ty named “grade 2”, and disappearance of dia-
phragm and intrahepatic contours or severe 
enhance echogenicity was named “grade 3 ste-
atosis”. Liver enzymes were normal and ultra-
sonography showed no steatosis in healthy 
controls. Patients with viral hepatitis, patients 
using statins or oral anti-diabetic and antihy-
pertensive agents were the additional exclu-
sion criterion for NAFLD patients and healthy 
controls. 

Measurements of Human endothelial cell spe-
cific molecule 1 (ESM-1) were performed in a 
EPOCH system (BioTek Instruments, USA) using 
the commercially available ELISA kit (Eas- 
tbiopharm Co Ltd, China). The assay range of 
the ESM1 ELISA kit was 0.75 to12 ng/ml. The 
samples were carried out together in the same 
experiment. The assay range of the ESM 1 
ELISA kit was 15.6 to 1000 pg/mL. Intra-assay 
and the inter-assay variation coefficients were 
<10% and <12%, respectively. The samples 
were carried out together in the same 
experiment. 
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Table 2. Clinical and laboratory variables in CHB group
Stage 0-1 Stage 2-4 P

Endocan, ng/ml 2.38±0.75 2.34±0.82 0.852
Aspartate aminotransferase, U/L (NR: 0-34 U/L) 27.19±12.01 57.44±54.84 0.016
Alaline aminotransferase, U/L (NR: 10-49 U/L) 33.76±22.33 76.38±76.08 0.016
Gama glutamyl transferase, U/L (NR: 0-42 U/L) 22.47±9.90 37.70±30.34 0.031
Total bilirubin, µmol/L (NR: 5.13-20.52 µmol/L) 0.70±0.42 0.91±0.56 0.141
Albumin, (NR: 32-48 g/L) 43.3±0.27 42.1±0.38 0.204
HAI 5.14±1.65 7.29±2.08 0.001

Table 3. Clinical and laboratory variables in CHC group 
Stage 0-1 Stage 2-4 P

Endocan, ng/ml 1.73±0.79 1.67±1.14 0.887
Aspartate aminotransferase, U/L (NR: 0-34 U/L) 41.66±15.54 80.33±52.39 0.050
Alanine aminotransferase, U/L (NR: 10-49 U/L) 47.55±28.76 108.22±136.82 0.211
Gama glutamyl transferase, U/L (NR: 0-42 U/L) 45.22±35.53 113.33±146.55 0.194
Total bilirubin, µmol/L (NR: 5.13-20.52 µmol/L) 0.67±0.33 0.91±0.33 0.142
Albumin, (NR: 32-48 g/L) 4.16±0.65 4.00±0.40 0.523
HAI 5.44±2.06 8.33±1.32 0.003
BMI 27.16±3.62 26.76±5.09 0.850

Table 4. Clinical and laboratory variables in NASH group
Grade 2 Grade 3 P

Endocan, ng/ml 3.99±2.97 3.63±3.53 0.795
Aspartate aminotransferase, U/L (NR: 0-34 U/L) 27.87±14.75 43.03±22.41 0.080
Alaline aminotransferase, U/L (NR: 10-49 U/L) 30.62±20.94 58.90±46.90 0.108
Gama glutamyl transferase, U/L (NR: 0-42 U/L) 27.87±8.87 50.93±33.82 0.074
Total bilirubin, µmol/L (NR: 5.13-20.52 µmol/L) 0.57±0.11 0.74±0.29 0.123
Albumin, (NR: 32-48 g/L)
BMI 28.71±1.16 28.06±3.47 0.631

The study was performed according to the 
guidelines of the Declaration of Helsinki, and it 
was approved by the ethics review committee 
of our hospital. 

The Statistical Package for Social Sciences 
(SPSS) 15.0 for windows was used to analyze 
the data. All values were reported as 
mean±standart deviation (SD). For continuous 
variables, One-Way ANOVA and independent-
samples tests were used to analyze the vari-
ance among groups if appropriate. Categorical 
variables were compared with the chi-square 
test. Log transformation was performed on 
HBV-DNA and HCV-RNA. Receiver operating 
characteristic (ROC) curve analysis was used to 
identify optimal cut-off values of endocan with 
maximum sensitivity and specificity for the 
diagnosis of CHB, CHC and NAFLD. P<0.05 was 

accepted as sta-
tistically signifi- 
cant. 

Results 

A total of 146 
subjects, 55 pa- 
tients (30 male) 
with CHB, 19 
patients (4 male) 
with CHC, 38 
patients (16 ma- 
le) with NAFLD 
and 34 healthy 
controls (12 ma- 
le) were enrolled. 
Gender distribu-
tion was similar 
among the gr- 
oups (p=0.056). 
The mean age of 
the CHB patients 
was 45.8±12.1, 
CHC patients w- 
as 55.0±12.8 y- 
ears, NAFLD pa- 
tients was 42.8 
±10.8 while the 
control group 
was 39.4±13.6 
years old. Pati- 
ents with CHC 
were older than 
all the others 
(p=0.001).

Hemoglobin, leukocyte, albumin and total bili-
rubin levels were similar among all groups. 
Platelets were significantly higher in control 
group when compared with CHB and CHC 
group. Platelets were also significantly higher in 
NAFLD group compared with CHB and CHC 
group. In CHB and CHC groups, levels of ALT 
and AST were significantly higher and ALP lev-
els were higher in CHB group when compared 
with the others (Table 1). 

Serum endocan levels were statistically signifi-
cantly lower in CHB, CHC and NAFLD groups 
when compared with controls. Although levels 
of endocan were lower in CHB and CHC groups 
when compared with NAFLD group, the differ-
ence was not statistically significant (Table 1). 

In CHB group; 5 (9.1%) of the CHB patients were 
in Metavir stage 0, 16 (29.1%) were in Metavir 
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Figure 1. ROC analysis for Endocan in CHB, CBC, NAFLD.

Table 5. Receiver operating characteristic (ROC) curves of ESM 
in groups

AUC Sensitivity Specificity PPV NPV
CHB ESM (Cut-off: 2.95) 0.694 71 60 73 57
CHC ESM (Cut-off: 1.95) 0.823 79 71 60 86
NAFLD ESM (Cut-off: 2.92) 0.647 63 60 63 60

stage 1, 15 (27.3%) were in Metavir stage 2, 12 
(21.8%) were in Metavir stage 3 and 7 (11.7%) 
were in Metavir stage 4. Mean HBsAg value 
was 144.23±112.64 IU/L and mean HBV DNA 
level was 5.09±1.34 106 IU/L. In this group; 
endocan, total bilirubin and albumin levels were 
not significantly different between patients 
with no/mild fibrosis and severe fibrosis. AST, 
ALT, GGT levels and HAI were significantly high-
er in patients with severe fibrosis (Table 2). 
Endocan levels were not also significantly cor-
related with age, AST, ALT, GGT, platelet count, 
HBV DNA levels and HAI (p>0.05). 

In CHC group 9 (50%) of the CHC patients were 
in Metavir stage 1, 6 (33.3%) were in Metavir 
stage 2 and 3 (16.7%) were in Metavir stage 3. 
Mean HCV RNA value was 5.75±0.64 106 IU/L. 
In this group; endocan, AST, ALT, GGT total bili-
rubin, albumin levels and BMI were not signifi-
cantly different between patients with no/mild 
fibrosis and severe fibrosis. HAI were signifi-
cantly higher in patients with severe fibrosis 
(Table 3). Endocan levels were not also signifi-
cantly correlated with age, AST, ALT, GGT, plate-

let count, HCV RNA levels and 
HAI (p>0.05).

In NAFLD group endocan, AST, 
ALT, GGT total bilirubin, albumin 
levels and BMI were not signifi-
cantly different between pa- 
tients with grade 2 steatosis and 
grade 3 steatosis. HAI were sig-
nificantly higher in patients with 
severe fibrosis (Table 4). ESM 
levels were not also significantly 
correlated with age, AST, ALT, 
GGT, platelet count and HAI 
(p>0.05).

ROC curve analysis suggested 
that the optimum endocan value 
cut-off point for CHB infection 
was 2.95 ng/dl (Sensitivity: 71%, 
specificity: 69%, PPV 73%, NPV 
57%, AUC: 0.694 P<0.004). ROC 
curve analysis suggested that 
the optimum endocan value cut-
off point for CHC infection was 
1.95 ng/dl (Sensitivity: 79%, 
specificity: 71%, PPV 60%, NPV 
86%, AUC: 0.823 P<0.001). ROC 
curve analysis suggested that 
the optimum endocan value cut-

off point for NAFLD was 2.92 ng/dl (Sensitivity: 
63%, specificity: 60%, PPV 63%, NPV 60%, 
AUC: 0.694 P<0.048) (Figure 1), (Table 5).

Discussion

In the present study, we demonstrated for the 
first time that serum concentrations of endo-
can are decreased in CHB, CHC and NAFLD 
patients as compared with healthy controls 
which may attract attention on endocan on liver 
injury. 

Endocan is a soluble proteoglycan of 50 kDa. 
Renal distal tubules, lung and bronchi submu-
cosal glands are the localization of vascular 
endothelial cells which endocan is secreted by, 
and free circulation of endocan is shown in 
healthy people. Many cytokines and growth fac-
tors in the body regulate the expression of 
endocan. Some experimental studies also 
showed that endocan is key player in the regu-
lation of major processes such as cell adhe-
sion, in tumor progression and inflammatory 
disorders [7]. Furthermore, Balta et al. suggest-
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ed a possible role of endocan in vascular con-
tribution to organ-specific inflammation and in 
endothelium-dependent pathological disor-
ders. They showed significantly higher serum 
levels of endocan in Behçet Disease patients 
and higher levels were observed when systemic 
involvement is present [11]. Many other studies 
indicated elevated levels of endocan in patients 
with systemic inflammatory syndrome, psoria-
sis vulgaris and essential hypertension [7, 12].

In the presence of proangiogenic molecules 
such as vascular endothelial growth factor 
(VEGF) which is an important mediator involved 
in angiogenesis, lymphangiogenesis, and can-
cer progression, expression of endocan is 
strongly up-regulated [11]. VEGF activation also 
stimulates hepatic fibrogenesis-angiogenesis, 
and hemodynamic disarrangements in cirrho-
sis [14]. However, no association between fibro-
sis stage and endocan levels was shown in our 
study.

Ziol et al. found endocan in 40% of hepatocel-
lular carcinoma (HCC) liver biopsy samples. All 
patients were followed from early stages to cir-
rhosis [12]. Nault et al. showed that, serum 
endocan is a prognostic serum biomarker of 
overall survival in alcoholic cirrhosis, with  
and without hepatocellular carcinoma [14]. 
However, there is no data about serum endo-
can levels in patients with CHB, CHC and 
NAFLD. Although, many positive results were 
published about the correlation of endocan lev-
els and chronic inflammatory disorders, we did 
not find a relation between endocan levels and 
inflammatory stage of chronic hepatitis.

The main limitation of our study is the relatively 
small sample size. The other limitation is about 
the diagnosis of NAFLD. Although all patients 
with NAFLD had high grades of steatosis at 
ultrasonography and elevated liver enzyme lev-
els, we did not perform liver biopsy for the diag-
nosis of NAFLD. In our opinion, this study is 
revealing preliminary results which may provide 
some support for the future studies on liver 
disease. 

In conclusion, serum endocan concentrations 
decrease in patients with liver disease. Unlike 
previous studies, we showed a negative corre-
lation between endocan levels and inflamma-
tory stage of chronic hepatitis. However, further 

studies are needed to establish between endo-
can and liver fibrosis and hepatic inflamm- 
ation.
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