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Abstract: Background: In Egypt, the prevalence of hepatitis C virus infection is high (about 20%). HCC is the 
major cause of death in patients with chronic hepatitis C virus infection. HCC is the most common primary liver 
cancer and the third common cause of cancer related death (14.8%). Alpha Fetoprotein (AFP) is the most commonly 
used tumor biomarker for the early detection and clinical follow up of patients but its low positive rate, false-
positive and false-negative results limits its value in diagnosis of HCC. Endocan is a 50 kDa soluble proteoglycan 
that is produced and secreted by tumor vascular endothelial cells. Recent studies showed that endocan is 
overexpressed in HCC tissues and sera and has been associated with tumor progression and poor outcomes. Aim of 
the work: To validate endocan level in HCV cirrhotic patients with or without HCC compared to AFP. Patients 
and methods: Sixty six Egyptian patients with chronic hepatitis C (CHC) were divided into 2 groups and thirty 
healthy subjects as a control group, measurement of serum endocan and AFP level were done. Results: Serum 
endocan level was significantly high in HCC patients with cutoff point ≥3.59 ng/ml with 100% sensitivity,83% 
specificity which is superior to AFP level in which cutoff point was ≥14.3 ng/ml with 82%sensitivity and 73% 
specificity. Conclusion: Serum endocan level can be considered a good diagnostic marker in HCC on top of CHC 
infection as compared to AFP. 
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1. Introduction 

Worldwide, hepatocellular carcinoma (HCC) is 
the most common primary liver cancer with over one 
million new cases annually (1) and the third leading 
cause of cancer related death (2,3). HCC is the major 
cause of death in patients with chronic hepatitis C 
virus (HCV) infection and responsible for 
approximately one million deaths each year (4). 

Egypt has the highest HCV prevalence 
worldwide (5) where about 24% of the people are 
estimated to carry HCV and more than 50% of blood 
donors have anti-HCV in some towns (6,7). 

The burden of HCC has been increasing in Egypt 
with a doubling in the incidence rate in the past 10 
years (8,9). It contributes to 14.8% of all cancer 
mortality in Egypt (10). 

Alpha Fetoprotein (AFP) is the most commonly 
used tumor biomarker currently available for the early 
detection and clinical follow up of patients with HCC 
(11). It has a sensitivity of 41-65% and specificity of 
80-94% even when the cut-off value is 20 ng/ml (12). 

Internationally, AFP cut-off level of 200 ng/ml is 
indicative of HCC (13). Also, acute, chronic viral 
hepatitis as well as patients with cirrhosis caused by 
hepatitis C may associated with slightly high AFP 
levels so, its low positive rate, false-positive results 
and finally false-negative results limits its value in 
diagnosis of HCC (11). 

Endocan, or endothelial specific molecule-1, is 
a50 kDa soluble proteoglycan that is produced and 
secreted by activated vascular endothelial tumor cells 
(14). 

Endocan is over expressed at the mRNA level in 
HCC tissues as shown by multiple recent studies (15). 
Also, over expression of endocan in cancer tissues and 
sera has been associated with rapid tumor progression 
and poor outcome (16). 

There is a significant increase in the density of 
microvessels in resected tumors, represented by 
endocan over expression which was prognostic for bad 
survival (17). Moreover, it was found that increased 
serum endocan levels and endocan over expression by 
stromal endothelial cells in HCC tissues were 
predictive of recurrence after microwave or 
radiofrequency ablation (18). 
Aim of work: 

To validate endocan level in HCV cirrhotic 
patients with or without HCC compared to AFP. 
 
2. Patients and methods 

The study was conducted on sixty six Egyptian 
patients with CHC infection, whom were randomly 
selected from outpatient clinic of hepatology and early 
detection of HCC, Specialized Medical Hospital 
(SMH), Mansoura University, Egypt and 30 healthy 
volunteers attending for blood donation in the period 
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between 1/11/2015 and 20/3/2017. This is clinical 
diagnostic research study to evaluate a diagnostic test 
and the protocol conforms to the Medical Sciences 
Ethics Committee of Mansoura Faculty of Medicine 
and a written informed consent was obtained from 
each patient enrolled in the study. 

The study included both male and female 
patients, aged between 18-60 years. Patients with other 
causes of liver cirrhosis, other malignancies (such as 
multiple myeloma, bladder carcinoma, gastric 
carcinoma and breast carcinoma), severe co-morbidity 
that cause sepsis, uncontrolled diabetes mellitus, 
morbid obesity (BMI ≥40kg/m2) and autoimmune 
diseases were excluded from the study. 

Sample size: Estimated on DSS research which 
calculate it at level of significance 5% (α error) & 
power of study 80% and expected size of effect 
(significant clinical difference) 10%. 

For subsequent analysis the cases were divided 
into 3 groups: 

Group 1: Included 30 normal healthy individuals 
selected from blood donors volunteers in SMH with 
no history or evidence of any medical disease. 

Group 2: Included 33 patients with HCV related 
hepatitis and cirrhosis attending SMH clinics during 
their follow up, proved clinically, laboratory & 
radiologically by abdominal US either compensated or 
decompensated even with hepatic failure. Then, sub-
grouping occurs according to Child-Pugh score. 

Group 3: Included 33 patients with HCC on top 
of HCV related cirrhosis proved radiologically by 
abdominal US & triphasic abdominal CT. Then, sub-
grouping occurs according to Child- Pugh score. 
Those HCC patients of different stages were selected 
from patients who attend HCC clinics or admitted in 
SMH. 

All patients were subjected to: History taking, 
clinical examination and investigations which include: 
HCV Abs, HBSAg by EIA (COBAS Amplicore, 
Germany). serum creatinine, serum albumin, serum 
bilirubin, Prothrombin time, INR ratio, ALT, AST by 
automated biochemistry analyzer (Cobas Integra 400, 
Roch diagnostics). complete blood count was done on 
Sysmix KX-21 automatic cell counter (Japan). 

Serum alpha feto protein was measured by 
ELISA (enzyme-linked immunosorbent assay) kit 
based on a direct solid stage sandwich method. 
Measurement of serum endocan was done using an 
ELISA kit (Endo Mark H1; Lunginnovs.a.s., Lille, 
France) according to the instructions provided by the 
manufacturer. 

Liver function status (for cirrhosis group) was 
assessed according to Child-Pugh classification. 

Imaging studies done were abdominal US for all 
subjects, triphasic CT abdomen for HCC group 
diagnosis and fibroscan when cirrhosis is not 
apparently diagnosed clinically and radiologically. 

Sample collection: a sample of 5 cc of blood 
was withdrawn from each CHC patient and control 
group. Serum was separated from whole blood within 
30 min, made two aliquots and was stored at - 80 º c 
for further analysis. 
 
Statistical analysis 

The collected data were coded, processed & 
analysed using SPSS program for windows. The level 
of significance was considered at 5% (P ≤ 0.05). 
Quantitative data were represented as mean± SD. We 
used The Mann–Whitney U or the Kruskal–Wallis 
tests to compare continuous variables. Also, we used 
Fisher’s exact probability test to compare qualitative 
variables. The correlation between each of child 
classification and fibroscan as an outcome and tumour 
markers as predictors was tested using Spearman’s 
correlation analysis. ROC curve analysis was used to 
differentiate between HCC and HCV cirrhotic 
patients, with the best cut-off value based on the 
Youden index. 
 
3. Results 

The present study was conducted on sixty sex 
Egyptian patients with CHC infection (anti-HCV 
seropositive and detectable HCV-RNA) and thirty 
healthy subjects as control. The included patients had 
age of about55±7.1 years and control subjects aged 39 
±9.5 years. In HCC group there are 27 M (81.8%) and 
6(18.2%) female and in chronic liver disease (CLD) 
group 16 M (48.5%) and 17 F (51.5%) but in health 
control group the incidence was equal as shown in 
table (1). 

There was significant difference between all 
studied groups in age, gender, antibilharzial drugs 
intake prevalence, all biochemical data including 
endocan, AFP, sonographic findings of liver, spleen, 
ascites, child classification and fibroscan (all p 
value<0.05). 

Thefrequencyofage, ALT, AST,s.albumin, 
s.bilirubin, INR, s.creatinine, tumour markers and 
fibroscan level were found to be significantly higher in 
cirrhotic group when compared with healthy group (all 
p value <0.05). Also, the frequency of antibilharzial 
drug intake, HB, WBCs, Platelets count, 
encephalopathy, radiographic findings of spleen & 
ascites & portal vein were found to be significantly 
high in cirrhotic group when compared with healthy 
group (all p value <0.05) table (1). 
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Table (1): Characteristics of studied groups 
Characteristic HCC CLD Control P P1 P2 P3 
Gender N, (%) 
M 
F 

 
27(81.8%) 
6(18.2%) 

 
16(48.5%) 
17(51.5) 

15(50%) 
15(50%) 

0.008 <0.001 0.9 <0.001 

Age (years) 55±7.1 55± 7.9 39± 9.5 <0.001 0.99 <0.001 <0.001 
Residence N, (%) 
Urban 
Rural 

25 (75.8) 
8(24.2) 

20(60.6%) 
13(39.4%) 

19(63.3%) 
11(36.7%) 

0.38 0.19 0.28 0.28 

Hypertension N, (%) 
Yes 
No 

10(30.3%) 
23(69.7%) 

7(21.2%) 
26(78.8%) 

8(26.7%) 
22(73.3%) 

0.7 0.4 0.61 0.75 

Antibilharzial drugs N, (%) 
NO 
Oral drugs 
IV tartar emetic 

9(27.3%) 
7(21.2%) 
7(51.5%) 

11(33.3%) 
9(27.3%) 
13(39.9%) 

18(60%) 
9(30%) 
3(10%) 

0.0009 0.61 0.017 <0.001 

Encephalopathy N, (%) 
No 
Grade I & II 
Grade III & VI 

 
27(81.8%) 
5(15.2%) 
1(3%) 

 
29(87.9%) 
4(12.1%) 
0(0%) 

 
30(100%) 
0(0%) 
0(0%) 

0.1 0.73 0.03 ____ 

Haemoglobin (gm/dl) 11.8± 1.1 11.5± 1.8 12.7± 1.4 <0.001 0.64 <0.001 0.036 
WBCs count ( 4.2± 1.2 3.8± 1.1 5.1 ±1.6 0.01 0.75 0.01 0.06 
Platelets count 86(69_137) 91(79_128) 221(153_294) <0.001 0.94 <0.001 <0.001 
ALT (IU\ml) 45(25-68) 45(35-68) 33(23-43) <0.001 0.51 <0.001 0.01 
AST (IU\ml) 32(25-57) 42(39-70) 30(23-34) <0.001 0.02 <0.001 0.02 
Bilirubin (mg\dl) 1.5±0.5 1.3± 0.4 0.67± 0.2 <0.001 0.25 <0.001 <0.001 
s. albumin (gm/dl) 3.4± 0.5 3.3±0.5 4 ±0.6 <0.01 0.91 <0.001 <0.001 
INR 1.3± 0.2 1.4 ±0.3 1 ± 0.1 <0.001 0.05 <0.001 <0.001 
s. creatinine (mg\dl) 0.9 ± 0.2 0.9±0.2 0.6± 0.2 <0.001 0.62 <0.001 <0.001 
Alpha fetoprotein (ng/ml) 162(24.5_943.5) 8.5(7-47.5) 7(5-10.5) <0.001 <0.001 <0.001 <0.001 
Endocan (ng\ml) 7.4 ± 2.2 3.7± 1.2 1.3± 0.2 <0.001 <0.001 <0.001 <0.001 
Liver (u/s) N, (%) 
Normal 
Average cirrhotic 
Enlarged cirrhotic 
Shrunken cirrhotic 

0(0%) 
13(39.4%) 
7(21.2%) 
13(39.4%) 

1(3%) 
19(57.6%) 
6(18.2%) 
7(21.2%) 

30(100%) 
0(0%) 
0(0%) 
0(0%) 
 

<0.001 0.23 0.01 ___ 

Hepatic focal lesion (u\s) N, (%) 
No FL 
Single<2cm 
Single>2cm and<5cm or <3FL each<5cm 
Single FL>5cm 
Multiple >3lesions 

6(18.2%) 
5(15.2%) 
2(6.1%) 
10(30.3%) 
10(30.3%) 

33(100%) 
0(0%) 
0(0%) 
0(0%) 
0(0%) 

30(100%) 
0(0%) 
0(0%) 
0(0%) 
0(0%) 

____ ___ ___ ___ 

Hepatic focal lesion (CT) N, (%) 
No FL 
Single<2cm 
Single>2cm and<5cm or <3FL each<5cm 
Single FL>5cm 
Multiple >3lesions 

 
0(0%) 
2(6.1%) 
5(15.2%) 
10(30.3%) 
16(48.5%) 

 
33(100%) 
0(0%) 
0(0%) 
0(0%) 
0(0%) 

 
30(100%) 
0(0%) 
0(0%) 
0(0%) 
0(0%) 

 
 
 
 
 
___ 

 
 
 
 
 
___ 

 
 
 
 
 
___ 

 
 
 
 
 
___ 

Portal vein (U/S) N, (%) 
Normal 
Dilated 
Thrombosed 

1(3%) 
27(81.8%) 
5(15.2%) 

7(21.2%) 
23(69.7%) 
3(9.1%) 

30(100%) 
0(0%) 
0(0%) 
 

<0.001 0.08 0.02 ___ 

Spleen (u\s) N, (%) 
Normal 
Mild splenomegaly 
Moderate splenomegaly 
Huge splenomegaly 
Splenectomy 

0(0%) 
10(30.3%) 
16(48.5%) 
4(12.1%) 
3(9.1%) 

0(0%) 
14(42.4%) 
12(36.4%) 
6(18.2%) 
1(3%) 

30(100%) 
0(0%) 
0(0%) 
0(0%) 
0(0%) 

<0.001 0.49 __ ___ 
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Characteristic HCC CLD Control P P1 P2 P3 
Ascites (u\s) N, (%) 
No 
Mild to moderate 
Moderate to sever 

23(69.7%) 
9(27.3%) 
1(3%) 

21(63.6%) 
8(24.2%) 
4(12.1%) 

30(100%) 
0(0%) 
0(0%) 

<.001 0.52 0.01 __ 

Lymph nodes N, (%) 
Normal 
Enlarged 

28(84.8%) 
5(15.2%) 

33(100%) 
0(0%) 

30(100%) 
0(0%) 

__ __ __ __ 

Metastasis N, (%) 
No 
Yes 

28(84.8%) 
515.2%) 

33(100%) 
0(0%) 

30(100%) 
0(0%) 

___ ___ ___ ___ 

Child classification N, (%) 
Normal 
A 
B 
C 

 
0(0%) 
23(69.7%) 
9(27.3%) 
1(3%) 

 
0(0%) 
22(66.7%) 
8(24.2%) 
3(9.1%) 

 
30(100%) 
0(0%) 
0(0%) 
0(0%) 

 
<0.001 

 
0.71 

____ ___ 

Fibroscan N, (%) 
F0 
F1 
F2 
F3 
F4 

 
0(0%) 
0(0%) 
1(3%) 
1(3%) 
31(94%) 

 
0(0%) 
0(0%) 
2(6.1%) 
11(33.3%) 
20(60.6%) 

 
10(33.3%) 
16(53.3%) 
4(13.3%) 
0(0%) 
0(0%) 

<0.001 <0.001 <0.001 <0.001 

Data presented as mean ±SD or median IQR SD: standard deviation P: probability. 
P: significance between all groups P1: significance between HCC group and cirrhotic group. 
P2: significance between cirrhotic group and healthy group. P3: significance between HCC group and healthy group. 
 

In univariate analysis, there was a significant positive association between each of endocan & AFP as a 
predictor and the prevalence of HCC as an outcome (both OR >1, both p value<0.05) as shown in table (2). 

 
Table (2): Association between HCC and tumor marker (simple logistic regression analysis). 

Tumor marker OR CI of OR P value 
Endocan 2.3 1.7-3.1 <0.001 
AFP 1.02 1.01-1.03 0.001 
OD: odds ratio CI 95%: confidence interval. 

 
There was a significant positive association 

between each of serum endocan & AFP and child 
classification of studied groups (both p value<0.05) 
table (3). 

 
Table (3): Association of serum endocan and AFP levels with different child classification. 

Character Child A (n=75) Child B & C (n=21) P value 
Endocan (ng\ml) 2.8(1.34-6.6) 4.35(3-8.2) 0.016 
AFP (ng/ml) 10(6-40.5) 66(9.3-289) 0.001 

 
In multiple logistic regression analysis, there was 

a significant positive association of endocan as and 
prevalence of HCC after adjustment of AFP (OR >1, p 

value <0.05) and there was no significant association 
of AFP and prevalence of HCC after adjustment of 
endocan (p value >0.05) table (4). 

 
Table (4): Association between HCC and tumor marker (multiple logistic regression analysis). 

Tumor marker OR CI of OR P value 
Endocan 2.2 1.6 - 3.1 <0.001 
AFP 1.02 .99 - 1.04 0.13 

 
Roc curve analysis for serum HCC markers 

showed that sensitivity, specificity, negative predictive 
value, positive predictive value of prediction of HCC 

by endocan level in which cutoff point ≥3.59 ng/ml 
were 100%, 83%, 100%, 75% respectively. 

The sensitivity, specificity, negative predictive 
value, positive predictive value of prediction of HCC 



 Life Science Journal 2017;14(8)       http://www.lifesciencesite.com 

 

5 

by AFP level in which cutoff point ≥14.3 ng/ml were 
82%, 73%, 88%, 61% respectively. 

The sensitivity, specificity, negative predictive 
value, positive predictive value of prediction of HCC 

by both endocan and AFP level in which cutoff point 
≥3.59 ng/ml, ≥14.3 ng/ml respectively was 82%, 
90.5%, 82%, 90.5% respectively. 

 
Table (5): prediction of HCC by tumour markers using Roc curve analysis. 

Tumor marker AUC (95% CI) P-value sensitivity Specificity Negative predictive value Positive predictive value Accuracy Cut off point 

Endocan 0.95(0.92-.99) <0.001 
100% 83% 100% 75% 88.5% ≥3.59 
55% 100% 80% 100% 84% ≥7.85 

AFP .83(o.72-0.93) <0.001 
82% 73% 88% 61% 76% ≥14.3 
51.5% 100% 79% 100% 83% ≥155 

Both markers are positive   82% 90.5% 82% 90.5% 87.5% 
Endocan≥3.59 and AFP 
≥14.3 

 
Using spearman correlation, there was strong 

correlation between child classification as an outcome 
and tumour markers as predictors (p value <0.001). 
There was also strong correlation between fibroscan as 

an outcome and tumour markers as predictors (p value 
<0.001) table (6). 

There was no significant association between 
both tumour markers and tumour size using univariate 
and multivariate analysis table (7,8). 

 
Table (6): Spearman correlation between each of child classification & fibroscan of studied groups and 
tumour markers. 
 Child classification Fibroscan 
 R P R P 
Endocan 0.654 <0.001 0.812 <0.001 
AFP 0.487 <0.001 0.59 <0.001 

 
Table (7): Simple logistic regression analysis using tumour markers as a predictors and tumour size as an 
outcome (fit cases for intervention coded 0 & unfit cases for intervention coded 1). 
 OR CI of OR P value 
Endocan 0.81 0.53-1.25 0.346 
AFP 1.003 0.99-1.008 0.161 

 
Figure (1): Prediction of HCC by tumour markers using ROC curve analysis. 

 
Table (8): Multiple logistic regression analysis using tumour markers as apredictors and tumour size as an 
outcome (multivariate analysis). 
 OR CI of OR P value 
Endocan 0.859 .555-1.329 0.499 
AFP 1.003 0.998-1.008 0.176 
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Figure (2): Association between endocan level and child score of studied groups. 

 

 
Figure (3): Association between AFP level and child score of studied groups. 

 

 
Figure (4): Association between endocan level and fibroscan of studied groups. 
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Figure (5): Association between AFP level and fibroscan of studied groups. 

 
4. Discussion 

HCC is one of the most common cancers in the 
world and particularly in Egypt (19). Globally, it is the 
third leading cause of cancer related death (2,3). HCC 
is the major cause of death in patients with chronic 
hepatitis C (HCV) virus infection and responsible for 
approximately one million deaths each year (4). 

Egypt has the highest worldwide prevalence with 
9% countrywide and up to 50% in certain rural areas 
(lower Egypt governorates) due to specific modes of 
infection (20). 

During the past years, several studies have been 
published concerning different HCC risk factors and 
burden. The reason for that effort is the increasing 
number of HCC patients worldwide especially in 
Egypt which has the highest worldwide prevalence, 
also absence of HCV vaccine. So, much efforts done 
to relieve medical, social, and economic costs. 

Our study focused on trying to detect new 
biomarkers rather than AFP for diagnosis of HCC as 
AFP not a useful diagnostic and prognostic marker for 
HCC that is proved by Stefaniuk et al. (21) as they 
found that 25%-30% of the diagnosed HCC patients 
have a normal AFP level (< 20 μg/L) and 40%-50% of 
HCC patients have a low serum AFP level (> 20 μg/L 
- < 400 μg/L). 

There was no significant association between 
AFP and tumor size using univariate and multivariate 
analysis in our study in difference with a lot of authors 
who proved that AFP increase with the size of the 
tumor (22) (23) may be due to different sample size 
and multiple HCC etiologies. 

Our study showed increased ALT in HCC group 
which may be explained by viral etiology (24), not all 
HCCs secrete AFP (25). 

In our study, we found that the median serum 
level of AFP was highly significantly different among 
the three groups (p value <0.001). A marked increase 
was shown in the HCC group, while a slight increase 
was revealed in the HCV cirrhotic group, this is in 
agreement with Soresi et al. (26) who proved that the 
mean serum level of AFP was highly significant 
different among the three groups (HCC, LC and 
control groups). A marked increase was shown in the 
HCC group, while a slight increase was seen the 
cirrhotic group. 

In our study, we found that the cutoff of AFP 
was >14.3 giving sensitivity 82% and specificity 73% 
(table5). Some researchers (26) found that the best cut-
off value of AFP has been reported to be 30ng/mL 
(sensitivity of 65%, specificity of 89%). This slight 
difference may be due to use of healthy persons as a 
control but they used cirrhotic non hepatitis group 
persons as a control group. 

Forner et al. (27) found that if cut-off was 
20ng/ml it gives sensitivity 60% only but in our study 
the sensitivity was 87.5% when cut-off 19.5ng/ml. 

Zachary et al. (28) revealed a significant 
elevation in AFP in the HCC group compared to the 
cirrhotic and normal control groups in agreement with 
our study. 

In our study we found that the median level of 
endocan in healthy group is 1.3±0.2 ng/ml in 
agreement with a previous study done (29) (1.14 
ng/ml) which was slightly higher than other studies 
such as (30) (31) (32) (33) which report that the serum 
level was (0.3-0.77ng/ml). 

In our study we found the cutoff level between 
cirrhotic and HCC group was ≥3.59 ng\ml with AUC 
0.95, sensitivity 100%, specificity 83%, Accuracy 
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88.5%, NPV 100% and PPV 75% in agreement with a 
previous study (34) in which cutoff level is slightly 
lower 1.95ng/ml with AUC 0.823 sensitivity 79%, 
specificity 71%, NPV 80% and PPV 60%. 

Our findings showed that endocan level is higher 
in HCC group versus cirrhotic group which was 
similar with two previous studies (35) (36). 

On univariate analysis for predictive value of 
endocan and AFP in HCC we found that there was a 
significant positive association between each of 
endocan and AFP as a predictor of HCC (both OR>1 
& both P value<0.05) in agreement with a previous 
study (29) (P value 0.03). 

In multivariate analysis there was a significant 
positive association of endocan as a predictor and 
prevalence of HCC as an outcome after adjustment of 
AFP (OR >1, p value <0.001) in agreement with a 
previous study (33) (P value <0.05) and in difference 
with another study (29) (P value 0.364) may be due to 
insufficient sample size and different baseline 
characteristics of studied groups. There was no 
significant association of AFP as a predictor and 
prevalence of outcome of HCC after adjustment of 
endocan (p value >0.13). 

Roc curve analysis for endocan and AFP level in 
HCC showed that the sensitivity, specificity, negative 
predictive value, positive predictive value of 
prediction of HCC by endocan level in which cutoff 
point ≥3.59 ng/ml were 100%,83%,100%,75% 
respectively in agreement with a previous study done 
by (37) in which the cutoff level ≥3.59 ng/ml but with 
54.7% sensitivity and 86.8% specificity. The 
sensitivity, specificity, negative predictive value and 
positive predictive value of prediction of HCC by AFP 
level in which cutoff point ≥14.3 ng/ml were 82%, 
73%, 88%, 61% respectively. The sensitivity, 
specificity, negative predictive value, positive 
predictive value of prediction of HCC by both 
endocan and AFP level in which cutoff point ≥3.49 
ng/ml, ≥14.3 ng/ml respectively were 82%, 90.5%, 
82%, 90.5% respectively. 

In our study there was strong correlation between 
serum endocan level and child classification of studied 
groups (p value <0.001). We also demonstrated that in 
both HCV cirrhotic and HCC patients the increased 
serum endocan levels were associated with poor 
hepatic function. Also, serum endocan levels were 
increased in HCC versus HCV cirrhotic patients 
regardless the child score. We found that the median 
endocan level in child A group was 2.8ng/ml while in 
child B & C group was 4.38ng/ml which is slightly 
lower than a previous study (29) in which the endocan 
is 3.38,5.48 ng/ml respectively. This is evident in our 
study as we found that there is high significance 
between endocan level and child classification of both 

groups (p value =0.016) in agreement with two 
previous studies (38) (29) (p value 0.05). 

There was strong correlation between serum 
endocan level and liver histology by fibroscan (p value 
<0.001) which is similar with a previous study (38). 

Another group of researchers (39) found that 
there is no relation between serum endocan and sex of 
studied patients (p value >0.05) in different with our 
study which showed significant difference between 
males and females (p value =0.03) due to different 
sample size and different baseline characteristics. 

As regard sex of studied groups, we found a 
highly significant association between all groups with 
male predominance (P value<0.001) in different with a 
lot of studies (29) (34). This male predominance is due 
to high incidence of IV tartar emetic injection among 
males (51.5% in HCC group,39.9% in CLD group) 
with increased incidence of HCV infection. 

Our study showed that there is no significant 
association between AFP and sex of the patients in 
agreement with a lot of previous studies (34) (38) (40) 
(41) (42). 

Our study found that there is high significance as 
regard age of studied groups as all (P value<0.001). 
Also, we found a high significant association between 
age of cirrhotic & healthy group and HCC group & 
healthy group in agreement with a previous study (34) 
as HCC need a long time for its pathogenesis as it 
occur on top of cirrhotic liver and cirrhosis need also 
from 10-20 years to occur on top of healthy liver so it 
occurs mostly in elder age group, this is in contrast to 
HBV in which HCC may occur on top of healthy liver 
due to its DNA nature so we found HCC in younger 
age group in chronic HBV infection. HCC may occur 
in young age in CHC infection may be due to 
combination of multiple factors such as combined 
infection of CHB or HIV infection and Aflatoxin 
exposure in badly stored cereals. 

Our study proposed that serum endocan level 
may be a good tool as a diagnostic novel biomarker in 
HCC patients. Also, the use of both serum levels of 
endocan and AFP can lead to better screening and 
early detection of these patients which will help in 
arranging therapeutic modalities. Further large studies 
may be needed in order to validate serum endocan as a 
predictive biomarker after different treatment 
strategies. 
 
In Conclusion 

We can consider serum endocan level as good 
diagnostic marker in HCC patients however more 
researches are needed to confirm these results and its 
utility in diagnosis and follow up of HCC patients 
with or without intervention. 
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