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Abstract: Background: Primary liver cancer is the fifth most common cancer worldwide and the third most 
common cause of cancer mortality. Aim of the work: To evaluate the usefulness of serum IL-6, serum VEGF, and 
VEGF/Platelets ratio in hepatocellular carcinoma (HCC) diagnosis. Patients and methods: Fifty-eight cirrhotic 
patients with hepatocellular carcinoma were included in the study (51 males and 7 females) and 18 liver cirrhosis 
patients without HCC (15 males and 3 females) were recruited as a control group. All patients were subjected to full 
medical history, clinical examination, laboratory investigations complete blood count, liver function tests, AFP, 
serum IL-6, serum VEGF and calculation of VEGF/platelets ratio. Results: Patients had significantly higher values 
of AFP (P=0.0001), IL-6 (P=0.004), VEGF (P =0.001) and VEGF/Platelets ratio (P =0.005) than cirrhotic patients 
without HCC (control group). Sensitivity and specificity of serum IL-6, VEGF and VEGF/Platelets in detecting 
HCC, was found to be 34.5 % & 94.4%, 43.1 % & 88.9% and 41.4 % & 88.9% respectively. Sensitivity and 
specificity of serum IL-6, serum VEGF and VEGF/platelets ratio for detection of portal vein thrombosis were 65.5% 
& 83.3%, 63,8% & 77,8%, and 58,6% & 72,2% respectively. There was significant positive correlation between 
VEGF and AFP (r=0.794, P =0.0001), VEGF/Plat and AFP (r=0.760, P =0.0001) and IL-6 and AFP (r=0.804, P = 
0.0001). Conclusion: Serum IL-6, serum VEGF, and VEGF/platelets ratio are significantly higher in HCC patients 
than liver cirrhosis patients without HCC. The clinical utility of these biomarkers in HCC diagnosis is still doubtful 
because their sensitivity is not more than that of AFP. They may have a good role in detection of portal vein 
thrombosis (tumor invasion).  
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1. Introduction 

Primary liver cancer is the fifth most common 
cancer worldwide and the third most common cause 
of cancer mortality (1). Hepatocellular carcinoma 
(HCC) accounts for between 85% and 90% of 
primary liver cancers (2). Its incidence is increasing 
worldwide ranging between 3% and 9% annually (3). 
In Egypt, HCC was reported to account for about 
4.7% of chronic liver disease (CLD) patients (4). More 
than 80% of cases of HCC occur in a background of 
cirrhosis and most frequently involve the right lobe (2, 

5).  Major causes of cirrhosis are HBV, HCV, and 
alcohol.  Investigations in Egypt during the last 
decade have shown the increasing importance of 
HCV infection in the etiology of liver cancer, 
estimated to account for 40–50% of cases, and the 
declining influence of HBV and HBV/HCV infection 
(25% and 15%, respectively) (6,7). 

Recently, the survival of patients with HCC after 
diagnosis has improved (8), which is attributed to 
advances in diagnostic techniques and to the 
application of various curative treatment options 
(surgical resection, liver transplantation, and 
percutaneous ablation). The major diagnostic 
modalities for HCC include serum markers, various 
imaging modalities and histological analysis. The 
overall sensitivity and accuracy of US-guided biopsy 
generally exceeds 85% (9). There are virtually no 
false-positive findings. The negative predictive value 
of biopsy remains low. Therefore, in patients with 
negative biopsy findings, HCC cannot be definitely 
ruled out. 

Pathologically, patients with chronic liver 
disease, particularly those associated with a high 
degree of hepatocyte regeneration, can express AFP 
in the absence of cancer. Also, AFP is elevated in 
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hepatocarcinogenesis, embryonic carcinomas (10) and 
in gastric (11) and lung cancer (12).  Some patients with 
cirrhosis and/or hepatic inflammation can have an 
elevated AFP, even without the presence of a tumor. 
The test had a sensitivity of 39% - 65%, a specificity 
of 76% - 94%, and a positive predictive value of 9% - 
50% for the presence of HCC in previously published 
studies (13). 

Tumor angiogenesis is essential for tumor 
growth, invasion and metastasis (14). Tumor 
angiogenesis is mediated by a number of angiogenic 
factors and vascular endothelial growth factor 
(VEGF) is one of these factors. It was demonstrated 
that there is strong VEGF expression in various solid 
tumor types. In HCC, VEGF expression in tumor 
tissue has been found to be correlated with aggressive 
behavior, and poor prognosis (15). By measuring 
circulating VEGF concentrations with the enzyme-
linked immunosorbent assay (ELISA), the expression 
of VEGF in patients with various malignancies has 
been made possible (16).  

VEGF content of platelets is higher in cancer 
patients than in healthy subjects (17). It is known that 
platelets concentrate plasma proteins such as VEGF 
and later transport them into their granules (15). So, 
authors have suggested that VEGF secreted from 
tumor cells could be stored and transported by 
platelets in the blood stream, and that this reservoir of 
VEGF might have a role in tumor angiogenesis and 
invasion (17,18). Accordingly, VEGF load in platelets 
may predict tumor angiogenic activity better than 
serum VEGF. George et al. (19) used serum VEGF 
per platelet count to correct variation of serum VEGF 
levels in patients with different platelet counts. 
Serum VEGF per platelet count correlated with 
advancing stage of colorectal cancer, suggesting its 
role as a standard measure of circulating VEGF. 
There is still little data regarding the prognostic 
significance of serum VEGF per platelet count in 
patients with HCC. Kim et al. (20) reported that serum 
VEGF per platelet count was higher in patients with 
HCC than those with liver cirrhosis and it was an 
independent prognostic factor with the presence of 
portal vein thrombosis in their study. They concluded 
that serum VEGF per platelet count could be a 
feasible prognostic indicator during the follow-up of 
patients with HCC.  

Interleukin-6 (IL-6) is a multifunctional cytokine 
largely responsible for the hepatic response to 
infections or systemic inflammation. Serum IL-6 
levels are elevated in patients with chronic liver 
inflammation including alcoholic hepatitis (21), 
hepatitis B (22), HCV infections (23) and steatohepatitis 
(24). Furthermore, serum IL-6 levels are reportedly 
higher in patients with HCC than in those without (25). 
In chronic hepatitis, IL-6, produced mainly by 

activated Kupffer cells, intensifies local 
inflammatory responses and induces compensatory 
hepatocyte proliferation, facilitating malignant 
transformation of hepatocytes (26). Also, IL-6 induces 
the hepatic acute phase response by modulating the 
transcription of several liver specific genes during 
inflammation (27). Malaguarnera et al., found that 
there was a significant positive correlation between 
IL-6 and the size of the tumor (27). Moreover, 
Giannitrapani et al., indicated that IL-6 could be 
more sensitive marker in identifying HCCs than AFP 
(28). 
Aim of the work: 

To evaluate the usefulness of VEGF, 
VEGF/Platelets, interleukin-6 (IL-6) in HCC 
diagnosis 
 
2. Patients and Methods: 
Patients: 

Fifty-eight patients with hepatocellular 
carcinoma (HCC on top of L.C) were included in the 
study (51 males and 7 females, mean age 59.6± 8.3 
years, range 27 – 85 years). They were admitted to 
Tropical Medicine and Gastroenterology Department, 
Assiut University Hospital, Egypt from January 2008 
to January 2010. The diagnosis of HCC was based 
mainly on the typical findings of triphasic abdominal 
computed tomography. Eighteen patients with liver 
cirrhosis without HCC (15 males and 3 females, 
mean age 60.2±9.7 years, range 40– 75 years) were 
also admitted to the department and served as a 
control group (Table 1). Tumor characteristics such 
as size, number, and portal vein patency   were 
assessed by real time abdominal ultrasonography 
(Table 2). 
Specimen collection and analysis: 

For patients and control subjects, blood was 
obtained by venipuncture without a tourniquet. 
Complete blood count was done on Coulter Hmx, 
USA. Prothrombin time and concentration were 
estimated according to standard procedure using 
Sysmex CA500 coaglometer, Germany. Liver 
function was measured by Hitachi 911, Roche, 
Germany autoanalyser. Serological tests for hepatitis 
B surface antigen (HBsAg) and anti-HCV were 
carried out by Micro particle Enzyme Immunoassay 
(MEIA) technology using Abbot AXSYM System, 
USA autoanalyser. 

Serum alpha foetoprotein was measured by 
ELISA DS-EIA-AFP from Diagnostic system Ltd, 
Germany. Serum vascular endothelial growth factor 
was measured by ELISA (according to the 
manufacturer instruction from Biotechnology, USA). 
Serum IL-6 was measured by ELISA from Orgenium 
kit Finland, catalogue no.ILO6001). 
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Statistical analysis:  
Data entry and analyses were performed using a 

statistical software package (SPSS, Version 10.0, 
Inc., Chicago, IL).  Student's t- test, ANOVA test, 
Chi-square test, Fisher exact probability test, 
correlation coefficient (r) and spearman’s rank 
correlation (r) were used when appropriate. P<0.05 
was considered statistically significant.  
Ethical approval: 

The study protocol conformed to the ethical 
guidelines of the 1975 Declaration of Helsinki. An 
ethical approval was obtained from our local Ethics 
Committee (Medical Ethics Committee, Faculty of 
Medicine, Assiut University). Patients were enrolled 
after written informed consent was obtained. 

 
3. Results: 

The base line clinical and laboratory data of 
patients (HCC on top of liver cirrhosis) and controls 
(liver cirrhosis) are demonstrated in Table 1. 
According to Child-Pugh classification, 21 (36.2%) 
patients were Child A cirrhosis, 20 (34.5%) were 
Child B and 17 (29.3%) were Child C. Cirrhotic 
patients of the control group were 6 (33.3%)  Child B 
and 12 (66.7%) Child C. 

In HCC group 33 patients were HCV Ab 
positive, 19 patients were HBsAg positive and 6 
patients were both HCV Ab and HBsAg positive, 
while in control group (cirrhosis without HCC) 10 
patients were HCV Ab positive and 8 patients were 
HBsAg positive. 

Abdominal ultrasound data of patients and 
controls revealed that thirty- seven patients (63.8%) 
had single hepatic  focal lesion and 21 (36.2%) had 
multiple hepatic  focal lesions varying in size 
between 1 to 11 cm. Portal vein was patent in 51 
(87.9%)  patients with focal lesions and was 
thrombosed in 7 (12.1%). All cirrhotic patients 
without focal lesions (controls) had patent portal vein 
(Table 2).  

Table 3 shows that HCC patients had 
significantly higher values of AFP (401.5±665.4 vs 
31.2±104.6; P=0.0001), IL-6 (138.1 ±257.6 vs 
31.2±104.6; P =0.004), VEGF (398.9±67.2.5 vs 
52.3±150.6; P=0.001) and VEGF/Platelets ratio 
(3.4±6.1 vs 0.7±2.2; P =0.005) than cirrhotic patients 
without hepatic focal lesions (control group). 

Studying serum markers of HCC in patients with 
single and multiple focal lesions revealed that no 
significant difference in all the studied markers 
between both groups (Table 4). 
Diagnostic value of IL-6, VEGF and 
VEGF/Platelets 

By using the mean levels of  IL-6, VEGF and 
VEGF/Platelets in patients with liver cirrhosis 
without HCC (23.1 pg/ml, 52.3 pg/ml and 0.7) as cut-
off levels, the  sensitivity and specificity of these 3 
markers in detecting HCC, were found to be 34.5 % 
with 94.4% specificity, 43.1 % with 88.9% 
specificity and 41.4 % with. 88.9% specificity 
respectively (Table 5). 

To evaluate the diagnostic value of these markers 
for detection of portal vein thrombosis, mean levels 
of IL-6, VEGF and VEGF/Platelets in HCC patients 
with absence of portal vein thrombosis was used as 
cut-off level, serum VEGF was found to have a 
sensitivity of 63.8% and a specificity of 77.8% in 
detecting portal vein thrombosis, serum IL-6 was 
found to have a sensitivity of 65.5% and a specificity 
of 83.3% in detecting portal vein thrombosis and 
VEGF/Platelets ratio was found to have a sensitivity 
of 58.6% and a specificity of 72.2% in detecting 
portal vein thrombosis (Tables 6-8). 
Results of correlation studies: 

 Correlation studies of the tested variables 
revealed that there was significant positive 
correlation between VEGF and AFP (r=0.794, P 
=0.0001; Fig 1), VEGF/Plat and AFP (r=0.760, P 
=0.0001; Fig 2) and IL-6 and AFP (r=0.804, P = 
0.0001; Fig 3) 

 
Table 1: Base line clinical and laboratory data of patients (HCC on top off liver cirrhosis) and controls (liver cirrhosis) 

 Cases (n=58) Control (n=18)  
Age(ys) 
Mean 
Range 

 
59.6 

(27 – 85) 

 
60.2 

(40 – 75) 
Sex 
Male/Female 

 
51/7 

 
15/3 

Prothrombin Time(sec) 16.3 19.0 
Prothrombin concentration )٪(  63.3 48.4 
platelets(x109/l) 163.0 126.4 
ALP(IU/l) 169.3 121.6 
Positive HCV Ab  33 (56.9%) 10 (55.6%) 
Positive HBsAg  19 (32.8%) 8 (44.4%) 
Positive HCV Ab & HBsAg 6 (10.3%) 0 
Child classification: 
Child A 
Child B 
Child C 

 
21 (36.2%) 
20 (34.5%) 
17 (29.3%) 

 
0 

6 (3.3%) 
12 (66.7%) 



Life Science Journal, 2012;9(2)                                                 http://www.lifesciencesite.com 

 

http://www.lifesciencesite.com         editor@ Life Science Journal.org 933

Table 2. Sonographic data of patients (LC+HCC) and controls (LC) 
Variable Patients (LC+HCC) 

n=58 
Controls (LC) 

n=18 
Size of focal lesion (cm) 
       Range 
       Mean±SD 

 
1-11 

4.2±2.1 

 
---- 
---- 

N of focal lesions 
      Single 
      Multiple 

 
37 (63.8%) 
21 (36.2%) 

 
--- 
--- 

Portal vein 
      Patent 
      Thrombosed 

 
51 (87.9%) 
7 (12.1%) 

 
18 (100%) 

0 (0%) 
Ascites 
      Yes 
      No 

 
31 (53.4%) 
27 (46.6%) 

 
18 (100%) 

0 (0%) 
Data are expressed as mean±SD or as number, (%). 

 
Table 3. Platelets count, Alkaline phsphatase (ALP), α feto protein (AFP), serum IL-6, serum vascular endothelial 

growth factor (VEGF) nd VEGF/platelets ratio in patients (HCC) versus control (liver cirrhosis without HCC). 
Variable Patients (LC+HCC) 

n= 58 
Controls (LC) 

n= 18 
P value 

 Range Mean±SD Range Mean±SD  
AFP (ng/dl) 1-2502 401.5±665.4 2-450 31.2±104.6 0.0001 
IL-6 (pg/ml) 1-1100 138.1±257.6 1-355 23.1±83 0.004 
VEGF( pg/ml) 4-2300 398.9±672.5 5-650 52.3±150.6 0.001 
VEGF/ Platelets 0.03-21.4 3.4±6.1 0.01-9.6 0.7-2.2 0.005 

 
Table 4. Serum markers of HCC in patients with single vs multiple focal lesions. 

  
n. of focal l (single) n. of focal l (multiple) 

P value 
Mean SD Mean SD 

 
AFP (ng/dl) 

340.89 611.943 508.25 754.453 0.362 

IL6 (pg/ml) 138.54 269.82 137.4 240.98 0.987 
VEGF(pg/ml) 419.15 734.47 363.13 562.03 0.763 
VEGF/plat 3.93 6.77 2.54 4.66 0.361 

 
Table 5. Sensitivity and specificity of serum IL-6, VEGF and VEGF/Platelets in detecting HCC. 

 Cut off value  Sensitivity 
(%) 

Specificity 
(%) 

Positive predictive  
value (%) 

Negative predictive  
value (%) 

IL6(pg/ml) 23.1 34.5 94.4 95.2 30.9 
VEGF(pg/ml) 52.3 43.1 88.9 92.6 32.7 
VEGF/plat 0.7 41.4 88.9 92.3 32.0 

 
Table 6. Performance of VEGF at cut off point for detection PV thrombosis 

 Cut  off VEGF value 
(pg/ml) 

Sensitivity 
(%) 

Specificity 
(%) 

Positive predictive 
value (%) 

Negative predictive 
value (%) 

PV thrombosis 19.5 63.8 7.8 90.2 740.0 
 

Table 7. Performance of IL-6 at cut off  point for detection PV thrombosis 
 Cut off IL6 value 

(pg/m) 
Sensitivity 

(%) 
Specificity 

(%) 
Positive predictive 

value (%) 
Negative predictive 

value (%) 

Portal V TH 5.6 65.5 83.3 92.7 42.9 
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Table 8. Performance of VEGF/Plat at cut off  point for detection PV thrombosis 
 Cut off VEGF/plat 

value (pg/ml) 
Sensitivity 

(%) 
Specificity 

(%) 
Positive predictive 

value (%) 
Negative predictive 

value (%) 
PV thrombosis 0.162 58.6 72.2 87.2 35.1 

 

 
Fig 1. Correlation between AFP and VEGF in HCC 
patients 

 
Fig 2. Correlation between AFP and VEGF/Plat in 

HCC patients 
 

 
 
Fig 3. Correlation between AFP and IL-6 in HCC 

patients 
 

4. Discussion 
Surveillance of cirrhotic patients for early 

diagnosis of HCC has been recommended by all 
practice guidelines for optimal HCC management (29-

31). The AASLD practice guidelines on the 
management of HCC were published in 2005 in order 
to provide an evidence-based approach to screening 
of HCC, in addition to diagnosis, staging and 
management of this tumor (30).  

The most important tumor marker for HCC is 
alpha fetoprotein (AFP). The common method for 
screening high risk patient using AFP marker can 
detect more early tumors and prolong the survival of 
patients (32). The sensitivity of AFP assays has 
increased. In HCC, the reported range of AFP is 10 to 
more than 100,000 µg/L. Approximately 40% of 
patients with HCC have AFP levels greater than 
1,000 µg/L (33). 

Serum AFP is the most commonly used marker 
for this neoplasm, but its real clinical usefulness is 
unclear, a systematic review and critical analysis (34) 
of the use of this marker in HCC detection yielded 
sensitivity and specificity rates ranging from  41% to 
65% and 80 to 94%, respectively. AFP levels greater 
than 400 µg/L, however, are generally considered 
diagnostic of HCC, especially when a liver mass is 
visualized at ultrasound (US) or computed 
tomography (CT) (35). 

Our results showed that HCC patients have 
significantly higher values of AFP, serum IL-6, 
serum VEGF, and VEGF/Platelets ratio than cirrhotic 
patients without HCC (control group).         

Our findings showed significant positive 
correlations between VEGF and AFP, VEGF/Plat and 
AFP and IL-6 and AFP.   

Many studies showed that serum VEGF has a 
prognostic value in various cancers (36-38). But the 
issue of whether serum VEGF level can reflect tumor 
VEGF expression has become a major obstacle in its 
clinical application. Indirect evidence has suggested 
that the tumor is a major source of serum VEGF in 
cancer patients. A significant decrease in serum 
VEGF after tumor resection has been documented 
(37,38). Previous study (39) reported that serum VEGF 
levels in mesenteric venous blood draining from the 
tumors were several-fold higher compared with 
peripheral blood in colorectal cancer patients, this 
remark suggested the secretion of VEGF from the 
tumors into the circulation. On the other hand, 
Salgado et al. (40) found no significant increase in 
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serum or plasma VEGF levels in the vein draining the 
tumors in patients with various carcinomas.  

Hepatocellular carcinoma (HCC) is a highly 
vascular tumor characterized by Neo vascularization 
and a high propensity for venous invasion. A strong 
VEGF expression was observed in the tissue of HCC 
and associated with tumor progression and metastasis 
(13). Poon et al. (41), reported that serum VEGF level 
showed significant elevation in patients with HCC, 
and high serum VEGF levels were associated with 
the absence of tumor capsule, the presence of venous 
invasion and microsatellite nodules, and advanced 
TNM stage. Li et al. (42) also reported that serum 
VEGF was a predictor of invasion and metastasis of 
HCC. Other previous studies suggested that platelets 
aggregate at metastatic sites, due to factors released 
from metastatic cells and vascular invasion, resulting 
in microthrombosis, tumor adhesion, and may release 
VEGF to the circulation (43, 44). 

Jinno et al. (45) concluded that P-VEGF (plasma 
VEGF) was a promising tumor marker for remote 
metastasis of HCC and its specificity, sensitivity and 
overall accuracy were high enough to be clinically 
useful.  

Moreover, Li et al. (46) found that pre-TACE 
(transarterial chemoembolization) plasma VEGF was 
found to be markedly elevated in the majority of 
patients with HCC and the increase was closely 
related to a more advanced stage of diseases. This 
finding suggested that HCC cells were an important 
source of P-VEGF. But the lower VEGF levels in 
HCC patients overlapped considerably with those in 
normal controls, thus limiting the application of 
VEGF as a tumor marker in early detection of HCC. 
Also, they found that high plasma VEGF levels were 
associated with the presence of extrahepatic 
metastasis and portal vein involvement. Because 
vascular invasion by tumor cells is indispensable for 
remote metastasis, portal vein involvement and A-V 
shunting can reflect the ability of tumor cells to 
invade blood vessels. They suggested that plasma 
VEGF could be used as a tumor marker in detecting 
vascular invasive phenotypes of HCC. They 
concluded that, Plasma VEGF level is an independent 
predictive factor of tumor progression, especially 
vascular invasion.  

On the other hand they found no correlation 
between plasma VEGF and serum AFP, suggesting 
that they had different mechanisms of production, 
and P-VEGF might be an independent predictive 
factor.  

Kim et al. (19) suggested that serum VEGF per 
platelet count predicts tumor aggressiveness and 
treatment outcome. In the current study, serum VEGF 
per platelet count was higher in patients with HCC 
than in those with liver cirrhosis. The presence of 

HCC could contribute to this difference, because both 
groups had liver cirrhosis and similar characteristics 
such as liver function and viral markers. This may 
suggest the possible role of serum VEGF per platelet 
count as an indicator of the development of HCC in 
patients with liver cirrhosis during follow-up. In the 
multivariate analysis for factors predicting survival, 
high serum VEGF per platelet count (>1.4 pg/106) 
and portal vein thrombosis were independent 
prognostic indicators for overall survival. This 
suggests that serum VEGF per platelet count could be 
a better prognostic factor than serum VEGF itself. 

It was noticed that serum IL-6 level was elevated 
in patients with primary liver cancer (47) and its levels 
were significantly higher in HCC patients than in 
healthy controls (48, 49). High serum IL-6 may promote 
HCC development in hepatitis B patients (50).  
Therefore, IL-6 could be considered a HCC 
biomarker and a high risk factor for HCC. Several 
studies revealed that increased IL-6 is positively 
correlated with the occurrence and progression of 
primary liver cancer. Karin group showed that 
obesity can promote liver inflammation and augment 
cancer risk via the increased expression of IL-
6/STAT3 and TNF/STAT3, where STAT3 mean 
Signal Transducer and Activator of Transcription 3, 
an acute phase response factor (51). Also, they found 
that diethylnitrosamine (DEN) can cause HCC in 
100% of male mice but in lower than 30% of female 
mice. Other studies concluded that DEN increases 
serum IL-6 much more remarkably in male mice. 
Blockade of IL-6 result in absence of this difference 
in both sexes, so this indicates that IL-6 is an 
important risk factor of HCC (52). All the above, 
suggest that inflammation and IL-6 may be correlated 
with the development of HCC. 

There is strong evidence about the role of the 
cytokine IL-6 in the process of liver damage and 
carcinogenesis. Liver cirrhosis is associated with 
increased hepatic expression of several cytokines, 
including IL-6 (53). IL-6 was also shown to induce the 
expression of the mitogenic, motogenic, morphogenic 
and pro-neoangiogenic hepatocyte growth factor 
which are expressed at high levels in HCC (54).  Also, 
the expression of IL-6 into non-metastatic HCC cells 
makes them highly metastatic (55). Beside this IL-6 
may also decrease HCC cell apoptosis. In one study 
in a mouse model, IL-6 proved able to reduce Fas-
induced apoptosis (56).  It has been postulated that IL-
6 may directly stimulate hepatic DNA synthesis, in 
mice showing a lack in DNA synthesis following 
hepatectomy (57). Also, it was reported that IL-6 is 
considered a cause of natural killer cell dysfunctions, 
resulting in tumor escape from immune surveillance 
(58).  
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Several reports indicate a potential role for IL-6 
as a tumor marker for HCC (27, 28, 49).  

The sensitivity and specificity of serum IL-6, 
VEGF and VEGF/Platelets in detecting HCC, was 
found to be 34.5 % with 94.4% specificity, 43.1 % 
with 88.9% specificity and 41.4 % with. 88.9% 
specificity. Li et al. (46), Found that sensitivity and 
specificity of P-VEGF in detecting HCC were 73.3% 
and 62.6%.      

Our results showed that serum VEGF had a 
sensitivity of 63.8% and a specificity of 77.8% in 
detecting portal vein thrombosis.  Serum IL-6 had a 
sensitivity of 65.5% and a specificity of 83.3% in 
detecting portal vein thrombosis and VEGF/Platelets 
ratio was found to have a sensitivity of 58.6% and a 
specificity of 72.2% in detecting portal vein 
thrombosis. These also agree with Li et al. (46), where 
they found that sensitivity and specificity of P- 
VEGF in detecting portal vein thrombosis of positive 
tumors were 62.5 % and 64.9%.   
 
5. Conclusions: 

In conclusion, serum IL-6, serum VEGF, and 
VEGF/platelets ratio are significantly higher in HCC 
patient than liver cirrhosis patients without HCC. The 
clinical benefit of using these biomarkers in HCC 
diagnosis is still doubtful because their sensitivity is 
not more than that of AFP. They may have a good 
role in detection of portal vein thrombosis (tumor 
invasion), with sensitivity and specificity of 65.5% 
and 83.3%, 63, 8% and 77,8%, and 58,6% and 72,2% 
respectively. 
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