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Abstract
AIM: To evaluate the predictive value of hepatocyte 
proliferation and hepatic angiogenesis for the occurrence 
of Hepatocellular carcinoma (HCC) in hepatitis C virus 
(HCV) cirrhotic patients.

METHODS: One hundred-five patients (69 males, 
36 females; age range, 51-90 year; median 66 year) 
with biopsy proven HCV cirrhosis were prospectively 
monitored for HCC occurrence for a median time of 64 
mo. Angiogenesis was assessed by using microvessel 
density (MVD), hepatocyte turnover by MIB1 and PCNA 
indexes at inclusion in liver biopsies.

RESULTS: Forty six patients (43.8%) developed HCC 
after a median time of 55 (6-120) mo while 59 (56.2%) 
did not. Patients were divided into two groups according 
to the median value of each index. The difference 
between patients with low (median MVD = 3; range 
0-20) and high (median MVD = 7; range 1-24) MVD was 
statistically significant (χ2 = 22.06; P  < 0.0001) which 
was not the case for MIB1 or PCNA (MIB-1: χ2 = 1.41; 
P  = 0.2351; PCNA: χ2 = 1.27; P  = 0.2589). The median 
MVD was higher in patients who developed HCC than in 
those who did not. HCC-free interval was significantly 
longer in patients with the MVD ≤ 4 (P  = 0.0006). 
No relationship was found between MIB1 or PCNA and 
MVD (MIB-1 r 2 = 0.00007116, P  = 0.9281; PCNA: r 2 = 

0.001950; P  = 0.6692). MVD only was able to predict the 
occurrence of HCC in these patients. Among other known 
risk factors for HCC, only male sex was statistically 
associated with an increased risk.

CONCLUSION: Liver angiogenesis has a role for in HCV-
related liver carcinogenesis and for defining patients at 
higher risk.

© 2007 WJG. All rights reserved.
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INTRODUCTION
Hepatocellular carcinoma (HCC) is nowadays the leading 
cause of  death in patients with cirrhosis and its incidence 
is continuously increasing in the west[1]. Although cirrhosis 
is present in about 80%-90% of  cases in western countries, 
other risk factors have been well defined such as age, sex, 
platelet count, alpha-fetoprotein (AFP) level and the cause 
of  the underlying liver disease[2]. Cirrhosis is considered 
to cause HCC independently of  etiology and HCC from 
different individuals may have different phenotypes[3]. 
This could be due to individual host response to etiologic 
agent, but there are features that unify HCC occurring 
in a background of  a specific etiologic agent[3]. HCC is 
the result of  a multi step process that proceeds from 
the initiation of  one or more hepatocytes to a diffuse 
disease[4]. HCC due to chronic viral infection may be an 
indirect result of  hepatocyte proliferation that occurs 
during chronic hepatitis in an effort to replace infected 
cells that have been immunologically attacked[5]. Changes 
due to viral factors may also play a more direct role in liver 
oncogenesis[6,7]. Most cases of  HCC in the West occur 
in patients with cirrhosis mainly due to hepatitis C virus 
(HCV) infection which is the second cause of  HCC in 
the world[8]. HCV-infected patients have a high risk for 
developing HCC but mechanisms leading to the increased 
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risk for liver cancer are still matter of  debate. 
Chronic HCV infection may lead to a high hepatocyte 

turnover, resulting in replicative senescence of  liver 
cells, accumulation of  DNA alterations[9,10] and cancer. 
This phenomenon appears to be hardly specific to HCV 
infection[3]. 

Angiogenesis is known to play a pivotal role in almost 
every kind of  malignancy favoring growth and metastasis 
of  several types of  cancer including HCC[11]. Many 
angiogenesis-related factors such as vascular endothelial 
growth factor (VEGF), basic fibroblast growth factor 
(bFGF), platelet-derived endothelial cell growth factor 
(PD-ECGF), thrombospondin (TSP), angiogenin, 
pleiotrophin and endostatin levels have been evaluated and 
shown to be of  prognostic significance in various types 
of  cancer. Quantification of  ��������������������������  microvessel density�������  (MVD) 
inside the tumour has been widely demonstrated to be 
a reliable tool of  evaluating angiogenesis[12]. The exact 
role of  these factors is still unclear although the crucial 
importance of  VEGF, cyclooxygenase-2 (COX-2) and 
inducible nitric oxide synthase (iNOS) overexpression are 
widely recognized[13].

The prognostic significance of  MVD independently of  
other pathologic predictors was demonstrated in several 
malignancies, i.e. breast, gastric, colorectal, pancreatic 
carcinoma, testicular germ tumour, malignant melanoma 
and even hematological malignancies[14-17].

HCC is a highly vascular tumour characterized by a 
propensity for vascular invasion. Angiogenesis increases 
in the early phases of  HCC development[18]. MVD is 
reported to be correlated to the size of  the tumour and 
may predict early recurrence after resection[19,20]. Therefore, 
it is conceivable that the high density of  new vessels 
observed in the liver of  patients with chronic HCV 
infection may contribute to the early development of  
cancer cells and may explain the high incidence of  HCC in 
these patients[18].

In a previous study, we demonstrated that liver 
angiogenesis as measured by MVD was significantly 
more common and intense in patients with chronic HCV 
infection in comparison to matched patients with chronic 
HBV infection or controls[21]. Experiments in vitro using 
endothelial cells exposed to liver homogenates and sera 
of  patients with different hepatic diseases confirmed that 
HCV positive biologic tissues stimulated in a greater extent 
migration and proliferation of  endothelial cells[21]. Based 
on these results, liver angiogenesis due to chronic HCV 
infection was argued to be independent of  inflammation. 
These observations indicated that liver angiogenesis 
is most intense in HCV infected patients, suggesting 
a possible mechanism linking HCV infection to the 
increased risk of  developing HCC.

The present study aimed at investigating whether 
increased liver angiogenesis as estimated by the MVD 
in liver biopsies could be predictive of  the future 
occurrence of  HCC in patients with HCV related 
cirrhosis. Furthermore, since PCNA staining, a marker 
of  hepatocyte proliferation, was previously reported to 
be predictive of  HCC, in this study also two proliferative 
indexes, PCNA and MIB1 and their correlation to MVD 
were studied together other known risk factors for HCC.

MATERIALS AND METHODS
Patients
One hundred and five cirrhotic patients (69 males and 
36 females; age range, 51-90 y���������������   �� ���������� ea�������������   �� ���������� r; mean 62.5 ± 8.3 y�����ea���r) 
were included and monitored (120 mo) from January 1993 
to January 2003. All enrolled patients met the following 
criteria: (1) chronic HCV infection documented by the 
presence of  anti-HCV antibodies and HCV RNA in the 
serum; (2) histologically proven HCV related cirrhosis; (3) 
absence of  other causes of  viral or non-viral liver disease 
including alcohol abuse or any kind of  genetic disease;�����  ����(4) 
absence of  contemporary or previous antiviral treatment. 
All patients were investigated at the beginning of  the study 
by routine liver function test assessment, liver ultrasound 
scan, and determination of  serological markers of  viral 
infections and autoimmune diseases. All patients had a 
homogenous liver at ultrasound (US) examination and 
serum alfafetoprotein (AFP) level under 20 µg/L. All 
patients were affected by Child-Pugh A well compensated 
liver cirrhosis according to international criteria[22,23]. They 
were thereafter included in a screening program for HCC 
consisting in periodic US examination and determination 
of  serum AFP levels at least every 6 mo. 

This study was approved by the local Ethical 
Committees of  both Azienda Ospedaliero-Universtaria 
Careggi, Firenze, Italy and Hopital Jean Verdier, Assistance 
Publique-Hopitaux de Paris et UFR SMBH-Universite 
Paris XⅢ, Bondy, France. All enrolled subjects gave their 
informed consent to undergo liver biopsy for diagnostic 
purposes and to participate in the study.

Virological assessment
All patients were tested for anti-HCV antibodies by a 
second generation enzyme-linked immunosorbant assay 
(Ortho Diagnostic Systems, Inc., Raritan, NJ) and radio 
immunoblotting assay (Chiron Corporation, Emeryville, 
CA). Confirmation of  the presence of  serum viral HCV-
RNA in anti-HCV positive patients was performed by 
a standard polymerase chain reaction technique. Serum 
hepatitis B markers and HBV DNA (Abbott Laboratories, 
North Chicago, IL) were performed in addition. 

Immunohistochemistry
Liver biopsies were coded, formaldehyde-fixed, paraffin-
embedded, cut into 4 µm thick sections, and stained with 
standard techniques. Immunohistochemical stainings 
were performed on 4 µm thick formaldehyde-fixed 
paraffin embedded sections, using the streptavidin-biotin 
immunoperoxidase technique. Antigen retrieval with 
microwave treatment with citrate buffer, pH 6.0, for 10 
min was used. After blocking endogenous peroxidase the 
primary antibodies were applied.

Monoclonal antibody anti-CD34 (Immunotech, Mar-
siglia, Fr) was used at a 1:100 dilution at 4℃ for 12 h. Sec-
tions were incubated for 12 h at room temperature with 
MIB-1 monoclonal antibody (Immunotech, Marseille, Fr) 
at 1:50 dilution or were incubated for 2 h at room temper-
ature with PCNA monoclonal antibody (Dako, Carpinteria 
CA) at 1:200 dilution. For negative controls, sections were 
treated the same way except they were incubated with Tris-
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buffered saline instead of  the primary antibody. 
The percentage of  tumor cells positive for MIB-1 

as well as PCNA was determined semiquantitatively by 
assessing the whole tumor section, and each sample was 
scored by 0.1 points for every 1% of  positive cells.

MVD evaluation 
MVD was assessed by light microscopy using the count-
ing method introduced by Weidner et al[24], CD34 was 
used to identify newly formed microvessels. As explained 
elsewhere[21] liver tissue sections were scanned at low mag-
nification (�� ��� ���� �� �����������������������������������      × ��� ���� �� �����������������������������������      40 and �� �����������������������������������      × �����������������������������������      100) to find the areas that showed 
the most intense vascularization (hot spots). Individual mi-
crovessels were counted in three fields at 200 �� ����������×�����������  magnifica-
tion (20 �� �������������������   ��� �� ����������� �� ��������� ×��� �����������������   ��� �� ����������� �� ���������  objective lens and 10 �� ����������� �� ��������� ×������������  �� ���������  ocular lens; 0.7386 mm2 
per field). The final MVD was the mean value obtained 
from counts of  the 3 fields. MVD was expressed as mean 
± standard deviation (vessels per mm2). Any immunos-
tained endothelial cell or endothelial cell cluster that was 
clearly separated from hepatocytes and other connective 
tissue elements was considered a single and countable mi-
crovessel. Vessel lumens were not necessary for a structure 
to be defined as a microvessel, and red cells were not used 
to define a vessel lumen. Evaluation of  MVD was per-
formed without knowledge of  any clinical and pathological 
data.

Statistical analysis
Statistical analysis was performed using Yates’ corrected 
analysis to compare proportions. Correlation between 
continuous variables was performed with linear regression 
analysis. Disease-free survival rates were computed by the 
Kaplan-Meier method and were compared by the log-
rank test. Student’s t-test, one-way ANOVA, χ2 analysis 
were also used where indicated. P ≤ 0.05 was considered 

significant. Cox regression method was used to analyze the 
effect of  single risk factors on HCC occurrence risk. SPSS 
10.0 software (SPSS, USA) was used to analyze the data.

RESULTS
Serum AFP levels of  patients were 7.55 ± 4.87 µg/L, and 
their platelets levels of  patients were 113 ± 25 × 108/L 
(mean ± SD). The median time of  follow-up in the whole 
group of  patients was 64 months. Fourty-six out of  the 
105 (43.8%) patients developed HCC during the follow-up. 
The median time to HCC occurrence was 55 (range 6-120) 
mo. Fifty-nine patients (56.2%) did not develop HCC the 
observation time. Year incidence of  HCC was 4.4 %. CD 
34 staining as a marker of  newly formed microvessels was 
observed within hepatic tissue along vascular channels, 
in groups of  cells that apparently did not border vascular 
lumina and in groups of  cells located in portal tracts 
and septa. Figure 1 shows examples of  low (MVD ≤ 4,  
Panel A) and high (MVD > 4, Panel B) CD 34 expression, 
assessed by QB-END/10 monoclonal antibody. The 
highest number of  newly formed microvessels observed in 
one single microscopic field (250 ×) was 24. A microvessel 
density score less than or equal to 4 was considered to 
be low angiogenesis expression while one greater than 4 
as high. The cut-off  score of  4 was chosen as it was the 
median of  the MVD scores in our study group.

When considering the whole group of  105 patients, 32 
out of  the 46 patients who developed HCC showed a high 
(> 4) MVD score while only 14 patients of  the 59 patients 
who did not develop HCC showed a high MVD score  
(χ2 = 22.26; P < 0.0001). 

The median MVD score of  those patients developing 
HCC was 7 (range 1-24) while the median score of  those 
who remained HCC-free was 3 (range 0-20). Proliferating 
cells were identified by immunohistochemistry for 
monoclonal antibodies, MIB-1 and PCNA. No difference 
was observed when comparing immunostaining for Ki-67 
(MIB-1 high score: > 1 and low score: ≤ 1 and PCNA: 
high score: > 4 and low score: ≤ 4 as score 1 and 4 were 
the medians of  the MIB-1 and PCNA scores in our 
study group, respectively) in the group of  patients which 
developed HCC during the study as compared to other 
patients who did not develop HCC (MIB-1: χ2 = 1.24; 
 P = 0.2351; PCNA: χ2 = 1.27; P = 0. 2589) (Table 1). 

No correlation was found between the MVD score and 
MIB-1(Panel A, MIB-1: r2 = 0.00007116; P = 0.9281) or 

Figure 1  Immunohistochemical staining for CD 34 
expression, assessed by QB-END/10 monoclonal antibody. 
A: Low panel (MVD ≤ 4); B: High panel (MVD > 4).

A B

Table 1  The 105 patients divided in two groups according to 
the MIB-1 or PCNA score

HCC incidence 
during follow-up

No HCC 
during follow-up

Total

MIB-1 > 1          40           46   86
MIB-1 ≤ 1            6           13   19
PCNA > 4          23           23   46
PCNA ≤ 4          23           36   59
Total          46           59 105
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PCNA score (Panel B; PCNA: r2 = 0.001950; P = 0.6692). 
As previously shown, the presence of  cirrhosis had no 
significant effect on immunostaining results for either 
QB-END/10 or MIB-1 or PCNA antibodies (data not 
shown)[21].

The HCC-free interval during follow-up turned out to 
be significantly longer in the group of  patients having an 
MVD score < 4 (P = 0.0006) (Figure 2). On the contrary, 
no difference was shown by c���������������������������   hi-squared analysis of  the 
105 patients who were divided in two groups according to 
the PCNA score (χ2 =�������  ������1.27; P = 0.2589). ������������ Among known 
risk factors for HCC such as sex, age, platelets and AFP 
only male sex was a risk factor for HCC development  
(χ2 = 3.91��;� P = 0.048). 

DISCUSSION
HCC is a lethal malignancy and its incidence ranks fifth 
but fourth in terms of  mortality[2,4]. It is well known that 
the growth of  tumours and metastatization depend on 
adequate angiogenesis. HCC is a hyper-vascular tumour 
and neo-vascularization is a hallmark of  HCC. At least 
two studies demonstrated that angiogenesis, as assessed 
by counting of  microvessels, should be considered as 
an important prognostic factor in HCC surgical therapy 
(resection) outcome[25,26]. Intense angiogenesis expressed 
as high microvessel count is associated with neoplastic 
disease spread and poor survival. The present study is 
the first one that analyzes the predictive value of  MVD 
for occurrence of  HCC in patients with HCV cirrhosis. 
Results shown here suggest that HCV positive cirrhotic 
patients with more intense hepatic angiogenesis are at 
higher risk for HCC occurrence. This data contribute 
to a more accurate definition of  risk factors in HCV 
positive cirrhotic patients together with other simple 
epidemiological parameters such as sex and age. According 
to this findings, hepatic MVD could be added to other of  
histologic parameters such as large cell dysplasia that could 
help to a more accurate definition of  high risk groups of  
patients for HCC. Furthermore, it gives a contribute to 
our understanding of  liver cancerogenesis in HCV positive 
patients. 

Several studies considered angiogenesis in HCC 
patients, even in early stages, but none provided evidence 
of  a relationship between angiogenesis and the probability 

of  HCC developing during chronic HCV infection. 
Although a relationship between MVD and HCC free 
survival time and prognosis in patient surgically treated for 
HCC was already proven, this is the first study that analyze 
the prognostic value of  MVD in patients with chronic 
HCV infection and liver cirrhosis. Many angiogenesis-
related immunohistochemical markers, such as VEGF, 
b-FGF, PD-ECGF, TSP, pleiotrophin and endostatin levels 
as well as the identification of  angiogenesis measured as 
MVD have been found to be of  prognostic significance 
in cancer disease. Particularly, MVD has been widely 
demonstrated to be a suitable assay to evaluate cancer 
related angiogenesis[12,15].

A prognostic value of  MVD independently from 
conventional pathologic predictors was demonstrated in 
many types of  cancer. It was shown that angiogenesis as 
measured by MVD correlates significantly with tumour 
size in patients undergoing HCC resection and may 
predict early recurrence after liver resection. Increased 
angiogenesis assessed by MVD can be considered as an 
hallmark of  HCV chronic hepatitis as we emphasized years 
ago[21]. In that study, it was shown that MVD was 14 fold 
increased in patients with chronic HCV hepatitis compared 
to controls and 5 fold compared to patients with matched 
chronic HBV hepatitis. Patients with non viral liver 
diseases such as primary biliary cirrhosis and inflammatory 
pseudo tumour were considered as controls and had a mild 
and non significant increase in MVD. Studies performed in 
vitro confirmed those findings showing enhanced HUVEC 
migration and proliferation when endothelial cells were 
exposed to sera or liver homogenates from HCV infected 
patients. 

In the present study we used the MVD count to 
quantify angiogenesis in the liver of  105 patients with HCV 
related cirrhosis. Forty-six of  them have developed HCC 
after a median time of  55 mo whilst 59 patients did not 
develop HCC. The whole group of  patients was divided in 
two groups according to the MVD count. Patients with a 
MVD count higher than 4 were exposed to a higher risk of  
developing HCC during follow-up. A high MVD score in 
fact, was associated with a significantly higher probability 
to develop HCC during follow-up. It is noteworthy that 
the median time of  follow-up of  those who remained 
free from HCC was significantly longer than that of  the 
group of  patients that would have developed HCC during 
follow-up. The mean annual incidence of  HCC occurrence 
was 4.4% corresponding to what is usually observed in this 
type of  patients. 

Among other known risk factors for HCC, only male 
sex was associated with a higher risk to develop HCC. The 
difference between male and female in the occurrence of  
HCC was statistically significant (69 males vs 36 females; 
P = 0.048). However, it must be said that to establish risk 
factors for multifactorial diseases as is cancer are usually 
needed a much larger number of  subjects included in a 
survey study than what included in the present study. In 
addition, in the present study only patients with histology 
proven HCV related liver cirrhosis with a mean age 
older than what is commonly reported in the literature 
as mean age of  HCC occurrence were considered. We 
think that these facts played a big role in explaining why 
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some of  other known risk factors for HCC did not appear 
statistically related to liver cancer in the present study. 
Interestingly, different geographic areas did not play any 
role in affecting HCC risk in the present work, in fact 
French and Italian patients who developed HCC did not 
show a significant difference in mean age (68.5 years vs 
65.3 years, French vs Italian, respectively) at the moment 
of  diagnosis. In addition, dividing French from Italian 
patients the MVD score remained predictive for HCC 
development �(χ2 = 13.18; P < 0.0001; and 5.60; P < 0.0179 
French and Italians, respectively).

In this study, besides the MVD counts, we considered 
the predictive value of  2 proliferative indexes, PCNA and 
MIB-1, that have been proposed as risk factors for the 
occurrence of  HCC[12]. In our hands, PCNA and MIB-1 
staining were not predictive of  the occurrence of  HCC.

No one of  patients included in the present study had 
had treatment with antiviral drugs before entering the 
study neither had during it. After that it was shown[27,28] 
that antiviral treatment resulted in a reduction of  HCC 
risk the study could not go on for ethical reasons. These 
findings, although have brought to the end our study, 
on the same time, they indirectly confirmed the validity 
of  the observation we did in the present study. In fact, 
lymphoblastoid IFN alpha has antiangiogenic activity in 
addition to its antiviral activity and therefore our findings 
support the role of  IFN alpha treatment in patients with 
HCV positive liver cirrhosis.

Recent epidemiological studies have showed that 
the annual incidence of  HCC is greater in HCV related 
cirrhosis than in other types of  liver diseases due to non 
viral agents but also HBV liver disease at least in Western 
countries and in Japan[29]. In geographic areas such as 
Africa and South-East Asia the occurrence of  HCC is 
greatly influenced by aflatoxin exposure and p53 mutations 
in addition to HBV and HCV infection. In Western 
countries and in Japan where exposure to aflatoxin is 
negligible the incidence of  HCC in patients with HBV 
cirrhosis has always been found lower than in patients 
with HCV cirrhosis leading to endless speculations about 
the oncogenic role of  a RNA virus unable to integrate 
in the hepatocyte genome[29]. We think that intense liver 
angiogenesis might provide a plausible explanation of  
this phenomenon and explains why patients with mixed 
causes of  chronic liver diseases such as alcoholic or 
HBV liver disease are at very high risk of  HCC when 
super-HCV infection occurs. The mechanism by which 
increased angiogenesis in HCV patients is unknown but 
COX-2 expression in hepatocytes might play a role as it is 
correlated to the degree of  angiogenesis in liver tumours 
and is up-regulated by viral core and NS5A protein in 
patients with chronic hepatitis[30]. This hypothesis is 
consistent with data where cancer related angiogenesis 
was evaluated. In particular, it was demonstrated the 
association between HCC vascularity and COX-2 and 
iNOS expression[31]. The Authors concluded that higher 
COX-2 and iNOS expression in HCC was correlated to 
angiogenesis and to a worst prognosis of  patients[31].

Novel therapies have been proposed for HCC[32-34]. 
Based on in vitro data, chemoprevention of  HCC by 
COX-2 inhibitors has been recently proposed although 
further studies should be carried out. 

In conclusion, the increased hepatic angiogenesis 
assessed by the MVD counting is a hallmark of  HCV liver 
disease, it can play a role in liver carcinogenesis and, most 
importantly, can be considered as a risk factor for HCC 
occurrence in patients with HCV cirrhosis. If  confirmed, 
this observation could help to make a better definition 
of  high risk patients, giving a clue to understand the 
mechanism leading to high incidence of  cancer in these 
patients and a potential therapeutic target in the future.
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 COMMENTS 
Background
Chronic HCV infection is one of the most important causes for HCC, however 
hepatic oncogenic mechanisms related to HCV infection are still not fully 
elucidated. Since it was shown that HCV is angiogenetic, we hypothesised that 
HCV related angiogenesis is a risk factor for HCC development.

Research frontiers
Years ago we showed that patients with chronic HCV hepatitis had more common 
and intense liver angiogenesis as compared to matched patients with chronic 
HBV hepatitis and patients such as those with PBC or pseudo-inflammatory 
tumor who were used as controls for inflammation (1). Angiogenesis is a well 
recognized risk factor for cancer, at least for its growth and diffusion (2). Patients 
with chronic HCV infection show expression of COX-2 an inducible enzyme that 
is angiogenetic and anti apoptotic. Thus, the goal of our manuscript was to show 
that in cirrhotic patients, with chronic HCV infection, those with the most intense 
hepatic angiogenesis were at greater risk for HCC development.

Innovations and breakthroughs
The manuscript improves our understanding on how chronic HCV infection may 
be responsible for the higher incidence of HCC as compared to other patients with 
chronic liver diseases. In fact, the demonstration that active liver angiogenesis 
increases the risk for HCC not only can explain why interferon treatment reduce 
the risk of HCC acting directly on angiogenesis (interferons are compounds with 
substantial anti angiogenetic activity), but it also opens new perspectives for 
designing new therapeutic strategies to prevent HCC in cirrhotic HCV patients. 
With regards this point, for instance, the recent demonstration that sorafenib 
(ASCO 2007, abstract book), a new anti tyrosine kinase agent whose main action 
is antiangiogenetic, can be very active and helpful in the treatment of advanced 
HCC, support data of the present manuscript.

Terminology
Angiogenesis is the phenomenon that occurs in several physiological and 
pathological conditions in the body and it is characterized by the production of 
new vessels starting from pre-existing endothelial cells. The micro vessel density 
counting (MVD) is a quite diffuse manner to measure angiogenetic activity and it 
correlates quite well with bad prognosis of cancer patients. PCNA and MIB-1 are 
two indexes used to measure proliferative activity in a tissue.

Peer review
The manuscript deals with an important issue in clinical oncology and 
gastroenterology: To improve our understanding on how chronic HCV infection 
increases the risk of HCC in addition to the fact to cause chronic inflammation and 
liver cirrhosis.
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