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Hepatocellular carcinoma (HCC) is one of the most frequent malignant tumors. It is important to detect 
disease and recurrence at its earlier period. We aimed to evaluate the usefulness of TGF-α and VEGF in 
diagnosis of HCC patients. Thirty patients with liver cirrhosis, 30 patients with confirmed HCC and 20 healthy 
volunteers were subjected to abdominal ultrasonography, and α-fetoprotein, TGF-α and VEGF were 
assessed. Serum level of AFP was significantly higher in HCC than cirrhotic patients and controls and in 
cirrhosis patients than controls. The level of TGF-α was significantly increased in HCC and cirrhosis groups 
than in control group with no difference between cirrhosis and HCC groups. Serum VEGF was higher in HCC 
than in cirrhosis group and in both groups than in control group. Sensitivity and specificity of makers in 
diagnosis of HCC were 63%, 90% respectively for AFP using a cutoff value of 19.96 ng/ml; 60% and 92% for 
VEGF at cut off 268 and 73 % and 84 % for TGF-α using a cutoff value of 13.95 pg/ml. VEGF may be useful 
serum marker for detection of HCC in addition to traditional markers. 

epatocellular carcinoma (HCC) is 

considered as the third leading cause 

of cancer deaths worldwide. Tumor 

markers are potential screening tools that are 

widely used for early diagnosis of tumors 

(Farazi & DePinho, 2006). The primary 

marker for HCC is α-fetoprotein (AFP), a 

single polypeptide chain glycoprotein. 

Generally, AFP shows acceptable sensitivity; 

however, AFP is not secreted in all cases of 

HCC and may be normal in as many as 40% 

of patients with early HCC (El-Houseini et 

al., 2001). 

Transforming growth factor-alpha (TGF-α) 

is complete hepatocyte mitogen that function 

as an autocrine growth stimulator for 

hepatocytes during liver regeneration. TGF-α 

is an important mediator of oncogenesis and 

malignant progression. It is composed of 50 

amino acid residues, with a 30% to 40% 

amino acid homology to epidermal growth 

factor (EGF), and binds the EGF receptor in 

the cellular membrane (Zhang et al., 2004). 

Epidermal growth factor receptor (EGFR) 

system plays an essential role in cell 

proliferation, survival and migration and its 

altered activity has been implicated in the 

development and growth of many tumors 

including HCC (Zandi et al., 2007). 

Accordingly, the over expression of EGFR 

and some of its ligands have been correlated 

with more aggressive liver tumors and poor 

survival (Daveau et al., 2003). 

HCC is a highly vascular tumor, thus, 

angiogenesis and the production of angiogenic 

factors are essential for tumor growth, 

invasion and metastasis (Ribatti et al., 2006). 

Vascular endothelial growth factor (VEGF) is 

a well known, potent angiogenic factor which 

enhances vascular permeability (Dvorak et al., 

1995). VEGF is an endothelial cell mitogen 

that initiates and promotes neovascularization 

and endothelial cell proliferation, and it was 

initially identified as a vascular permeability 

factor. VEGF has a major effect in regulating 

angiogenesis, and its expression has been 
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shown to correlate with carcinogenesis (Grizzi 

et al., 2007). Serum VEGF was reported to 

predict venous invasion in patients with HCC 

(Poon, et al., 2001), and researchers have 

reported correlation between higher serum 

VEGF and poorer prognosis in several 

cancers (Akbulut et al., 2002; Karayiannakis 

et al., 2003). The concentration of serum 

VEGF was found to correlate with advanced 

HCC tumor stage, with the highest level 

detected in patients with metastases (Wang et 

al., 2010). 

This study aimed to evaluate the 

significance of serum TGF-alpha and VEGF 

in diagnosis of liver cirrhosis and 

hepatocellular carcinoma.  

Subjects and Methods  

Study groups 

The present study was carried on 80 participants. 

Patients with either liver cirrhosis or HCC were 

selected among patients who were admitted in the 

Department of Tropical Medicine and Gastroenterology 

and Internal medicine; Assiut University Hospital from 

September 2009- September 2010. They were (30) with 

liver cirrhosis (group I) and (30) with HCC (group II). 

In addition to 20 healthy volunteer as controls (group 

III). The participants were subjected to detailed clinical 

history and full physical examination. The diagnosis of 

cirrhosis was confirmed by abdominal ultrasonography 

and biochemical findings (prolonged prothrombin time, 

decreased albumin and decreased albumin/globulin 

ratio). The diagnosis of HCC was ascertained using a 

histopathologic examination by liver needle biopsy. 

Informed consents were obtained from all the 

participants. The experimental design was approved by 

the Ethics Committee of Faculty of Medicine, Assiut 

University.  

An aliquot of 8 ml venous blood was collected, 

from each participant, after overnight fasting, divided 

into; 2 ml in tube containing EDTA (ethylene diamine 

tetra-acetic acid) for complete blood count, 1.8 ml in 

tube containing sodium citrate for prothrombin time, 

concentration and INR and the remaining 4 ml were 

collected in plain tubes. The latter samples were 

centrifuged within 30 minutes at 2300 g for 10 minutes 

and the serum samples then collected, divided into 

aliquots and stored at-70oC for further analysis. 

Histopathological Examination 

Thirty cases enrolled in the present study undergone 

liver needle biopsy under ultrasound guidance; the 

specimens were formalin-fixed, paraffin-embedded and 

evaluated by hematoxylin and eosin (H & E) for 

conventional histological assessment. Histological 

differentiation grades for HCC were determined 

according to the scale of Edmondson and Steiner, 

(1954). Grades I or I-II were defined as WELL, II or II-

III as MOD, and III or III-IV as POR. Twelve are poor 

differentiated and the rest were of well differentiated.  

Laboratory Investigations 

-Complete blood count (CBC) was performed using 

Beckman Coulter HMX according to manufacturer 

instructions.  

-Prothrombin time, concentration and INR were 

performed by Thromboril S kit supplied by Dade 

Behring on Benhk Elektronik coagulator.  

-Liver function tests were performed using a chemical 

analyzer Hitachi 911 (Boehringer Mannheim, 

Germany).  

-Hepatitis B surface antigen (HBsAg) and antibodies to 

hepatitis C (HCV-Abs) were tested using commercially 

available micro particle enzyme immunoassay kits 

(Axsym, Abbott Laboratories). 

-Alpha fetoprotein was performed on Immulite 

analyzer using chemiluminescent assay (Siemens 

Healthcare Diagnostics, UK). 

-Transforming growth factor-alpha: TGF-α was 

assessed by Quantikin TGF-α kit, a quantitative 

Sandwich enzyme immunoassay (Cat. No; DTGA00, 

R&D systems, Minneapolis, MN, USA). Briefly, a 

polyclonal antibody specific for TGF-α has been pre-

coated onto a microplate. Standards and samples were 

placed into the wells and any TGF-α present bound to 

the immobilized antibody. After washing away any 

unbound substances, an enzyme-linked polyclonal 

antibody specific for TGF-α was added to the wells. 

Following a wash to remove any unbound antibody-

enzyme reagent, a substrate solution was added to the 

wells and color developed in proportion to the amount 

of TGF-α bound in the initial step. The color 

development was stopped and absorbance of the 

developed colored was measured at 450 nm (Stat Fax-

2100, Awareness Technology Inc, USA).  

-Vascular Endothelial Growth Factor (VEGF): VEGF 

was measured by IDELISATM, a solid phase sandwich 

ELISA (Cat. No; IDEL-V, ID labs Biotechnology, 

Ontario, Canada). Briefly, the kit utilizes a monoclonal 

antibody (capture antibody) specific for human VEGF 
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coated on a 96-well plate. Standards and samples were 

added to the wells and any human VEGF present bound 

to the immobilized antibody. The wells were washed 

and biotinylated polyclonal anti-human VEGF antibody 

was added. After a second wash, avidin-horseradish 

peroxidase was added. The wells were further washed 

and a substrate solution was added, produced a color 

developed in direct proportion to the amount of human 

VEGV present in the initial sample. The color 

development was stopped and absorbance of the 

developed color was measured at 450 nm (Stat Fax-

2100, Awareness Technology Inc, USA). To correct for 

variation in platelet counts, VEGF per platelet (pg/10
6
 

platelets) was calculated by dividing serum VEGF 

concentration (pg/ml) by the platelet count (106/ml) 

(George et al., 2000).
 

Statistical Analysis 

Data were collected and analyzed by computer program 

SPSS "version 17" (The Statistical Package for the 

Social Science Program), Chicago, USA). All data 

were expressed as mean ± SD and percentages. 

Unpaired t test was used to compare a quantitative 

variable between two independent groups in parametric 

data. Mann Whitney test was used to compare 

quantitative variables between two independent groups 

when data were nonparametric (SD > 25% of mean). 

Chi square test was used to compare qualitative 

variables between two independent groups. Correlation 

between studied parameters was performed by 

Spearman rank correlation coefficient. P value < 0.05 

was considered significant. Receiver operating 

characteristics curves (ROC) were constructed for 

studied variables, reporting area under the curve 

(AUC). The ROC analysis was used for the selection of 

the best diagnostic cut off values, and the related 

sensitivity and specificity were determined.  

Results 

Demographic Data and Routine 
Investigations 

Demographic data is illustrated in table (1). 

The mean platelets count was significantly 

reduced in liver cirrhosis and HCC groups 

when compared to the control group and in 

HCC when compared to liver cirrhosis group. 

The mean prothrombin time and INR were 

significantly higher in liver cirrhosis and HCC 

groups when compared to the control and in 

liver cirrhosis when compared to HCC group 

(Table 2).  

There was a significant increase in the 

mean level of total serum bilirubin, AST, 

ALT, and ALP and significant decrease in the 

mean level of serum albumin in both liver 

cirrhosis and HCC groups when compared to 

the control group (Table 3). Although no 

significant difference was observed in the 

mean values of total serum bilirubin, ALT and 

serum albumin between cirrhotic and HCC, 

the mean level of AST and ALP was elevated 

in HCC group than cirrhotic group (P<0.001).  

α-fetoprotein (AFP), Transforming growth 
factor-alpha (TGF-α), and Vascular 
endothelial growth factor (VEGF) 

As regard α-fetoprotein, the mean level was 

higher in the group of HCC when compared 

to either the control group or the liver 

cirrhosis group (P < 0.001 for both). Also the 

mean level of α-fetoprotein was increased in 

cirrhosis group when compared to the control 

group (P< 0.05). The mean level of TGF- α 

was higher in the group of HCC and group of 

cirrhosis when compared to control group (P< 

0.001 for each), however no significant 

difference between cirrhosis and HCC groups 

was observed. As regard serum VEGF, the 

mean level was increased in both group of 

cirrhosis and HCC when compared to the 

control (P<0.001 for each). Also the mean 

serum level of VEGF was higher in the group 

of HCC when compared to the cirrhosis group 

(P<0.01).The serum VEGF/platelet ratio was 

higher in the group of cirrhosis and HCC 

group when compared to the control group 

(P<0.001), and also, the ratio was 

significantly increased in HCC group when 

compared to LC group (P<0.001, Table 4).
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Correlations study and ROC curve 

In the LC group, TGF-α showed positive 

correlation with bilirubin and ALP (r=0.511, 

0.374) and (P <0.001, < 0.05) respectively 

while VEGF showed positive correlation with 

platelet count (r=0.578, P < 0.001). In the 

HCC group, α-fetoprotein showed positive 

correlation with TGF-α and VEGF (r=0.410, 

0.613; p<0.05, p< 0.001, respectively) while 

VEGF showed positive correlation with 

platelet count (r=0.481, p< 0.001). Cutoff 

level, sensitivity, specificity, and the area 

under the receiver operating characteristic 

curve (AUROC) of different tests in the 

diagnosis of HCC were evaluated and the 

results tabulated (Table 5, Figure 1). 

 

Table 1. Demographic data of patients and control groups.  

 

Group I 

(LC) 

(n=30) 

Group II 

(HCC) 

(n=30) 

Group III 

Control group 

(n=20) 

Age/year: Mean ± SD (range) 53.1±9.3 (35-67) 61.3±9.1(45-77) 43.3±7.3(32-54) 

Sex (%) 
Female 14(46.7%) 4 (13.3%) 8 (40%) 

Male 16 (53.3%) 26 (86.7%) 12 (60%) 

Jaundice (%) 
NO 21(70%) 22(73.3 %) 20(100%) 

Yes 9(30%) 8(26.7%) 0(0%) 

Ascites (%) 
NO 20(66.7) 24(80%) 20(100%) 

Yes 10(33.3%) 6(20%) 0(0%) 

Hematemesis (%) 
NO 25(83.3%) 26(86.7%) 20(100%) 

Yes 5(16.7%) 4(13.3%) 0(0%) 

Hepatic encephalopathy (%) 
NO 23(76.7%) 28(93.3%) 20(100%) 

Yes 7(23.3%) 2(6.7%) 0(0%) 

HBsAg  Positive 8(26.7%) 5(16.7%) 0(0%) 

Anti-HCV  Positive 15(50%) 20(66.6%) 0(0%) 

Both HBsAg and Anti-HCV Positive 7(23.3%) 5(16.7%) 0(0%) 

LC= Liver cirrhosis                            HCC= Hepatocellular carcinoma                                      
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Table 2. Basic laboratory data of the study groups 

Variable 

mean ± SD (Range) 

Group I 

(LC) 

(n=30) 

Group II 

(HCC) 

(n=30) 

Group III 

Control group 

(n=20) 

WBCS (× 10
9
/L) 

8.9 ±5.8 

(2.5-23.8) 

# P=NS 

*P=NS 

9.1± 6.3 

(2.7-36.9) 

§ P=NS 

6.4± 2.3 

(4.1-11) 

RBCS (× 10
12

/L) 

3.1± 0.7 

(1.3- 4.5) 

# P<0.001 

* P=NS 

3.4 ± 0. 9 

(1.2-5) 

§ P<0.001 

5.0 ± 0.4 

(4 -5.7) 

Platelets (× 10
9
/L) 

125.6 ± 67.9 

(50-316) 

# P<0.001 

* P=NS 

99.2 ± 27.5 

(60-150) 

§ P<0.001 

277.2 ± 69.8 

(190- 420) 

Prothrombin time (seconds) 

19.9 ± 7.5 

(14.8-52.6) 

# P<0.001 

* P<0.05 

16.5 ± 3.1 

(13.6- 31.4) 

§ P<0.001 

12.8 ± 0.5 

(12.3-13.6) 

Prothrombin concentration (%) 

54.4±15.4 

(15-74) 

# P<0.001 

* P<0.01 

64.5±11.5 

(27-84) 

§ P<0.001 

92.6 ± 6.1 

(84-100) 

International Normalized Ratio (INR)  

1.5 ± 0.6 

(1.2-3.9) 

# P<0.001 

* P<0.05 

1.3 ± 0.2 

(1.1-2.1) 

§ P<0.001 

 

1.0 ± 0.04 

(1-1.1) 

# P value between group I versus group III 

* P value between group I versus group II 

§ P value between group II versus group III 

LC= Liver cirrhosis                                          HCC=Hepatocellular carcinoma                                       

P>0.05 is not significant (NS) 
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Table 3. Liver Function Tests of the study groups. 

Variable 

mean ± SD (Range) 

Group I 

(LC) 

(n=30) 

Group II 

(HCC) 

(n=30) 

Group III 

Control group 

(n=20) 

Total bilirubin (mg/dl)  

2.9 ± 3.5 

(0.4 -15.7) 

# P<0.01 

* P=NS 

3.1± 3.6 

(0.4 -15) 

§ P<0.01 

0.6 ± 0.3 

(0.2- 1.1) 

T. protein (g/dl) 

6.9 ± 0.9 

(4.1- 8.7) 

# P<0.01 

* P=NS 

6.9 ± 0. 9 

(4.8 - 8.4) 

§ P< 0.01 

7.6 ± 0.6 

(6.8 - 8.5) 

Albumin (g/dl) 

2.1 ± 0.4 

(1.2 -3.2) 

# P<0.001 

* P= NS 

2.3 ± 0.6 

(1.4 -3.4) 

§ P<0.001 

4.1± 0.4 

(3.5- 4.8) 

AST (IU/L) 

81.5 ± 57.4 

(16.1-260) 

# P<0.001 

* P<0.05 

123.5 ± 88.6 

(18.3- 453) 

§ P< 0.001 

25.5 ± 7.7 

(15- 43) 

ALT (IU/L) 

64.6 ±56.7 

(13-272) 

# P<0.001 

* P=NS 

83.4 ± 58.1 

(16-256) 

§ P<0.001 

17.3 ± 7.1 

(6-30) 

ALP (IU/L) 

126.2 ± 85.5 

(44 - 407) 

# P<0.001 

* P<0.01 

201.4 ± 123.3 

(53-508) 

§ P<0.001 

 

58.9 ± 16.2 

(20 -75) 

# P value between group I versus group III 

* P value between group I versus group II 

§ P value between group II versus group III 

AST= aspartate aminotransferase       ALT=  alanine aminotransferase        ALP= Alkaline phosphatase  

LC=  Liver cirrhosis                              HCC= Hepatocellular carcinoma  

P>0.05 is not significant (NS) 
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Table 4. Serum AFP, TGF-α, and VEGF in the studied groups. 

Variable 

(mean ± SD) 

Range 

Median 

Group I 

(LC) 

(n=30) 

Group II 

(HCC) 

(n=30) 

Group III 

Control group 

(n=20) 

α-fetoprotein AFP (ng/ml)  

12.8 ± 23.3 

(1.3 - 110.8) 

3.0 

# P< 0.05 

* P<0.001 

227.8± 311.2 

(1.1 -1210) 

83.7 

§ P<0.001 

1.5 ± 0.4 

(0.9- 2.8) 

1.5 

TGF- α (pg/ml)  

15.2 ± 7.4 

(7.5- 36) 

12.85 

# P<0.001 

* P= NS 

20.4 ± 13. 6 

(11.5 - 65) 

15.35 

§ P<0.001 

8.0 ± 4.3 

(2 - 13) 

10.00 

VEGF(pg/mL)  

199.8 ± 63.6 

(88 -300) 

199.50 

# P< 0.001 

* P<0.01 

294.3 ± 158.6 

(88 -716) 

287.50 

§ P<0.001 

108.1± 30.6 

(65- 170) 

98.50 

VEGF/ Platelets  

1.8 ± 0.8 

(0.9 -3.7) 

1.65 

# P<0.001 

* P<0.001 

2.7 ± 1.1 

(0.9- 4.5) 

1.85 

§ P<0.001 

0.4 ± 0.1 

(0.2- 0.6) 

0.40 

# P value between group I versus group III  

* P value between group I versus group II 

§ P value between group II versus group III 

LC= Liver cirrhosis           HCC=  Hepatocellular carcinoma              P>0.05 is not significant (NS) 

Table 5. Cutoff level, sensitivity, specificity, and the area under the receiver operating characteristic curve (AUROC) 
of different tests in HCC group 

Parameters Cutoff Sensitivity specificity AUC 

α-fetoprotein AFP (ng/ml) 19.96 63% 90% 0.890 

TGF- α (pg/ml) 13.95 73% 84% 0.831 

VEGF(pg/mL) 268 60% 92% 0.786 
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Figure 1. The ROC curves of AFP, TGF-α, and VEGF 

Discussion 

Early detection of HCC is essential for 

successful treatment. The present study 

evaluated the usefulness of VEGF and TGF-α 

in diagnosis of HCC patients. Indeed, serum 

VEGF was higher in HCC than in cirrhosis 

group and in both groups than in control 

group. Whereas, the level of TGF-α was 

significantly increased in HCC and cirrhosis 

groups than in control group with no 

difference between cirrhosis and HCC groups. 

These findings are consistent with previously 

published literature, indicating the diagnostic 

value of VEGF in detecting HCC.  

Our finding that HCC was higher in older 

people (45-77 years) and in males than 

females may be explained by observations in 

other studies. Matsumoto et al., 2000, 

reported that TGF-alpha related 

hepatocarcinogenesis and hepatocyte 

proliferation are increased by androgenic 

stimulation and suppression of androgens may 

be useful for the treatment of TGF-alpha 

related liver tumors. Also, Yeh & Chen, 

(2010), reported that men have a higher 

incidence of hepatocellular carcinoma than 

women and epidemiologic and animal studies 

have suggested that it might be due to the 

stimulatory effects of androgen and the 

protective effects of estrogen. Estrogen can 

protect hepatocytes from malignant 

transformation via down regulation of IL-6 

release from Kupffer cells.  

About 16.7% of HCC was due to hepatitis 

B and 66.66% was due to HCV infection, 

however combined HBV and HCV infection 

were responsible for 16.7% of HCC cases in 

this study. The incidence of HCC is three to 

six times higher in males than females. Older 

age, either a determinant itself or the result of 
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the long duration of HBV infection, is another 

risk factor (Fattovich, 2003). Moreover, an 

intriguing interaction between the viral 

protein of hepatitis B virus X protein (HBx) 

and the androgen pathway was established 

(Yeh & Chen, 2010). In areas with an 

intermediate rate of liver tumors such as 

Southern Europe, Egypt and Japan, HCV is 

the predominant cause of HCC. Here HCC is 

mostly discovered at an older age in patients 

with longstanding cirrhosis due to HCV 

(Michielsen et al., 2005).
 
 

Our study disclosed some important 

observations. First, the mean level of α-

fetoprotein and the median were significantly 

increased in the group of HCC (227.8± 311.2 

ng/ml and 83.7 respectively) when compared 

to either the control group (1.5 ± 0.4 ng/ml 

and 1.5) or the liver cirrhosis group (12.8 ± 

23.3 ng/ml and 3). Our results support the 

previous data that serum AFP remains a 

useful tumor marker in screening HCC 

patients. Besides the purpose of screening 

HCC, serum and tissues AFP had a prognostic 

values (Soresi et al., 2003). HCC patients 

with a high AFP concentration (≥ 400 ng/mL) 

tend to have large tumor size, involvement of 

both liver lobes, massive or diffuse types, 

portal vein thrombosis, and a lower median 

survival rate (Tangkijvanich et al., 2000). 

Second, the mean level of transforming 

growth factor alpha (TGF- α) and the median 

were significantly increased in the group of 

HCC and group of cirrhosis when compared 

to control group. Tomiya & Fujiwara, (1996), 

reported that serum TGF-α level were 

significantly higher in HCC patients than in 

LC patients as well as in healthy adults. Also, 

Zhang et al., (2004), found that TGF-α 

expression in the HCC and its surrounding 

tissues was significantly higher than that of 

normal liver tissues. The positive rate of TGF-

α expression in well differentiated HCC was 

higher than that in moderately and poorly 

differentiated HCC. These may suggest the 

involvement of TGF-α in cellular 

transformation and provide a supporting 

evidence for the autocrine stimulation model. 

Furthermore, increased expression of TGF- α 

in the liver of patients with chronic hepatitis C 

and HCV-related HCC has been reported. 

These findings suggest that hepatic over 

expression of TGF-α is responsible for the 

hepatocarcinogenesis and progression of HCC 

(Sato et al., 2006). Stronger expression of 

TGF-α in HCC arising in cirrhosis suggest 

that TGF-α may play an important role in the 

early events of liver carcinogenesis. TGF-

alpha polymorphisms might be an 

important factor in immunity, progression of 

inflammatory process and carcinogenesis, 

which explains the variable outcome of HBV 

infection (Kim et al., 2010). 

One of the potential clinical implications of 

tumor angiogenesis is its prognostic value in 

cancer patients. In this respect, measurement 

of circulating levels of angiogenic factors has 

several advantages over direct assessment of 

tumor angiogenesis: (a) it does not require a 

tumor specimen and thus is theoretically 

applicable to every cancer patient; (b) it is 

technically simpler; and (c) repeated 

measurements can be made in the same 

patient before and after anticancer treatments. 

Most studies showed that serum VEGF has a 

prognostic value in various cancers (Poon et 

al., 2003). 

In this study, the mean level of serum 

VEGF and the median were significantly 

increased in both group of cirrhosis and HCC 

when compared to the control. Also the mean 

serum level of VEGF and the median were 

significantly increased in the group of HCC 

when compared to the cirrhosis group. This 

finding is in agreement with Yao et al., 

(2005),
 

who reported that serum VEGF 

concentration in HCC patients was 

significantly different from that in patients 

with benign hepatic diseases, and in health 

controls. Also, this result is concomitant with 
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El Shayeb et al., (2011), who showed that 

serum VEGF was significantly higher among 

patients than controls and it was more 

significantly elevated in HCC cases than in 

those with liver cirrhosis. Another study of 

108 patients indicated that elevated serum 

VEGF levels were significantly associated 

with venous invasion and advanced tumor 

stage. Patients with a serum VEGF level 

higher than median (>245.0 pg/mL) had 

significantly worse overall and disease-free 

survival than those with a lower level (Poon et 

al., 2004). One study demonstrated that 

tumors measuring >2 cm in greatest 

dimension had higher median serum VEGF 

levels than those <2 cm (Tseng et al., 2004).
 

Kamel et al., (2005), confirmed the relation 

between elevated serum VEGF in HCC 

patients and tumor size using a cutoff point of 

5 cm and also demonstrated significantly 

higher serum VEGF levels in those patients 

with macroscopically evident portal vein 

invasion and metastasis. In addition, Wang et 

al., (2010), reported that a high incidence of 

microscopic venous invasion was 

significantly associated with HCC 

characterized by a large tumor of more than 

5cm and a high serum VEGF level of more 

than 222.1 pg/ml. In the previously mentioned 

studies, it was also suggested that higher 

serum VEGF levels predict a poorer outcome 

after resection of HCC. Therefore, monitoring 

serum VEGF levels might not only lead to 

early diagnosis of HCC, but also provide 

clinicians with an early indication of disease 

prognosis. 

The angiogenic effects of VEGF are 

achieved by binding to its receptors, 

expressed on endothelial cells. Interaction 

between VEGF and VEGFR initiate several 

signaling pathways resulting in proliferation, 

migration, and invasion of endothelial cells 

(Vogel et al., 2007).
 

The mechanisms by 

which VEGF is involved in liver 

carcinogenesis are not fully elucidated. 

Activation of VEGF is expected during liver 

carcinogenesis as transformation of a cirrhotic 

nodule into a distinct tumor node is 

characterized by accumulation of unpaired 

arteries with respect to veins (Kojiro, 2002). 

Another potential mechanism by which VEGF 

is involved in liver carcinogenesis, is VEGF 

synthesis by the liver cells adjacent to the 

tumor node under the influence of tumor-

released cytokines and growth factors. This 

mechanism is suggested by the finding of 

VEGF over-expression in the cirrhotic liver of 

patients with a HCC compared with HCC-

negative cirrhotics, and by experimental data 

showing VEGF over-expression during 

multistep liver carcinogenesis (Park et al., 

2000). 

Peripheral blood offers a readily available 

means of detecting VEGF levels. However, 

there has been debate level is indeed a true 

reflection of tumor angiogenic activity. Serum 

VEGF can be released from platelets during 

ex vivo clotting, which does not necessarily 

have to be related to tumors and therefore 

may not be truly representative of the tumor.  

This work demonstrated higher 

VEGF/platelet ratio in cirrhotic and HCC 

groups than controls and in HCC group 

compared to LC group. Furthermore, a 

positive correlation was found between serum 

VEGF and platelet counts. In agreement with 

these results, Poon et al., (2003), reported that 

in patients with HCC, serum VEGF-165 

isoform levels correlated significantly with 

platelet counts. In addition, advancing HCC 

stage was associated with a significant 

increase in tumor cytosolic VEGF 

concentration, serum VEGF/platelet ratio, and 

serum VEGF level and they suggested that the 

degree of serum VEGF elevation correlates 

with tumor stage and more aggressive 

behavior of HCC.  

Regarding sensitivity and specificity of 

studied biochemical makers in diagnosis of 

HCC, they were 63%, 90% respectively for 
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AFP using a cutoff value of 19.96 ng/ml. This 

is in agreement with Zhou et al., (2006), who 

reported that the serum concentration of 20 

ng/mL is the most commonly used cut-off 

value to differentiate HCC patients from 

healthy adults in clinical researches. However, 

some investigations have showed that the cut-

off value is fluctuant in different ethnic 

groups. The cut-off value of AFP has been 

reported to be 30 ng/mL (sensitivity of 65%, 

specificity of 89%) in Sicilian population 

compared with 200 ng/mL (sensitivity of 

70%, specificity of 100%) in Burman 

population (Taketa et al., 2002; Soresi et al., 

2003). Zhang, (2011), showed that sensitivity 

and specificity of AFP were 77.1% and 54.3% 

respectively. One of possible reasons for this 

difference is the diverse living circumstance 

which has a great influence on epidemiology. 

For TGF-alpha, sensitivity and specificity 

were 73% and 84 % respectively, using a 

cutoff value of 13.95 pg/ml. Tomiya & 

Fujiwara (1996), reported when the cutoff 

levels was defined as 25 pg/ml in diagnosis of 

HCC, sensitivity and specificity were 69% 

and 66% respectively. As regard VEGF, 

sensitivity and specificity were 60% and 92% 

by using a cutoff value of 268 pg/ml. Zhang, 

(2011), showed that sensitivity and specificity 

of VEGF were 61.4% and 73.3% respectively. 

Serum VEGF was also combined with serum 

AFP in attempts to improve screening for 

HCC. A report of 77 individuals including 

controls demonstrated that the combination of 

a serum AFP value of >19.8 ng/mL and a 

serum VEGF value of >355.2 pg/mL 

increased HCC screening sensitivity to 95.5% 

compared with the individual sensitivities of 

68.2% and 86.4%, respectively (El-Houseini 

et al., 2005). In our study, VEGF had highest 

specificity. Thus, serum VEGF level in HCC 

patients has shown promise for HCC 

screening whether used alone or combined 

with serum AFP.  

In conclusion, VEGF can be used as serum 

marker for detection of HCC in addition to 

traditional markers as AFP. VEGF 

measurements should be investigated as 

potential biomarkers to optimize 

antiangiogenic therapy, in addition to 

monitoring the patient’s response to therapy.  
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