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Hepatocellular carcinoma (HCC) is one of the most common 

and lethal malignant disease and it represents a real chal-

lenge for nowadays oncology. In Europe we assist to an in-

crease of both incidence and mortality of the disease. As 

 European Cancer Observatory fi gures show, in 2006 the inci-

dence of HCC in Europe was 12.1 %000 inhabitants and the 

mortality was 10.1 %000 inhabitants, increasing in the last 

years due to increasing incidence of infection with hepatitis C 

virus. Th e higher incidence was in Italy (22.0), France (18.9), 

and Greece (16.1) and the lowest in Malta (2.7), Th e 

 Netherlands (2.7), and Norway (3.2). Regarding the mortality 

the fi rst places in Europe are occupied by Italy (16.4), Roma-

nia (14.6), and France (14.4) and the last are Iceland (1.9), 

 Norway (2.5), and Th e Netherlands (4.1). In Romania we had 

an incidence of 10.8 %000 inhabitants (less than European 

media) and a mortality of 14.6 %000 which is very high, plac-

ing us on the second place in Europe [1]. Th ese fi gures justify 

the interest of Prof. Dr. Irinel Popescu for this topic. He is a 

well-known surgeon and a pioneer in liver transplant, being 

the one who realize the fi rst liver transplant in Romania. His 

experience in the fi eld is a very solid base for his article.

Th e incidence of HCC is mainly related to infection with 

hepatitis B, C and D virus but there are some other etiologic 

factors like toxins (alcohol, tobacco and afl atoxins), heredi-

tary metabolic liver disease, autoimmune hepatitis and new-

er factors like overweight in males, diabetes mellitus, and 

non-alcoholic fatty liver disease [2].

Th e prognosis of HCC is poor in principal because of 

detection in advanced stages when resection, the unique cu-

rative treatment, is not possible. For this reason more eff orts 

should be done for early detection. Th e diagnostic is based on 

a combination of serum markers, imaging, and pathological 

assessment. So far the most frequently used serum marker is 

α-fetoprotein. But it has relative low sensitivity and there is a 

need for more HCC-specifi c biomarkers. Th ere are a series of 

such markers under research which seems to improve HCC 

diagnosis: Des-γ-carboxyprothrombin (DCP), α-l-fucosidase 

(AFU), γ-glutamyl transferase (GGT), Glypcan-3 (GPC-3), 

Squamous cell carcinoma antigen (SCCA), etc. A new step for 

HCC testing is immunocomplexes of such markers with IgM 

immunoglobulins (AFP-IgM IC, SCCA-IgM IC and DCP-IgM 

IC). Unfortunately these serum biomarkers and their IgM-

immunocomplexes still have signifi cant diagnostic limitation 

and they are not very precise for the early diagnosis of HCC. 

Simultaneous determination of these markers in various 

combinations could improve the accuracy of detecting HCC. 

Gene expression profi ling and microRNA assay will provide 

data about genomic alteration and could be a new tool to im-

prove diagnostic and prognostic prediction of HCC [3]. Ac-

cording to Llovet, high accuracy rates are obtained by a 3-gene 

set: glypcan-3, LYVE1 (Lymphatic vessel endothelial hyaluro-

nan receptor-1) and survivin [4].

Th e noninvasive imaging assessment is still not perfect 

for detecting HCC and for diff erentiating from other nodules, 

despite recent advances. Ultrasound is the most popular 

method for screening, with a sensitivity of 70% for lesions 

smaller than 1 cm rising to 90% for lesions greater than 5 cm. 

Th e specifi city varies from 48 to 94%. Epidemiologic studies 

showed that only 50% of lesions smaller than 1 cm are detected 

by echography [4]. Spiral computed tomography (CT) and dy-

namic magnetic resonance imaging (MRI) are required for a 

better characterization of the tumour and for intrahepatic tu-

mour staging. Dual-contrast-agent MRI administering SPIO 

(supermagnetic iron oxide) particles and gadolinium are ex-

amples of new contrast enhancers which can characterize liver 

nodules with greater confi dence as mentioned in the article.

Th ere are many systems which address the extent and 

the prognosis of the disease: Okuda staging system, TNM 

classifi cation and its modifi cation by UICC, Barcelona Clinic 

Liver Cancer (BCLC) classifi cation, the Cancer of the Liver 

Italian Programme (CLIP) score, the Japan Integrated Staging 

(JIS) score, the Chinese University Prognostic Index (CUPI), 

etc. [2]. Th ere is no consensus, but European Association for 

the Study of Liver Disease (EASLD) and American Associa-

tion for the Study of Liver Diseases (AASLD) use BCLC as 

standard guidelines for clinical management of HCC.

Early stages HCC are potentially curable, but only 30–

40% of all patients are eligible for curative treatments. Th ere 

are three main factors that can explain the therapeutic limits 

in HCC patients. First, HCC has an aggressive biologic behav-

iour which leads to both regional invasion and distant meta-

stases at the time of diagnoses. Second, most cases of HCC 

 appear on a chronic liver disease such as cirrhosis that can 
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interfere with the curative treatments. Finally many cases are 

diagnosed in the advanced stages, which mean a lack of eff ec-

tive treatment options [5].

Th e therapeutic options are:

Curative treatments: surgical resection, liver transplanta-• 

tion and in some situations loco-regional percutaneous in-

terventions like radiofrequency thermal ablation therapy 

and percutaneous ethanol injection therapy.

Non-curative (palliative) active treatments: transarterial • 

intervention including trans-catheter arterial chemoembo-

lization (TACE) and embolization, radiation therapy and 

systemic therapies like drugs as well as gene and immune 

therapies.

Conservative management of symptoms or best supportive • 

care.

Liver transplantation remains the defi nitive treatment 

for HCC complicating cirrhosis. Orthotopic liver transplant 

(OLT) was the universally accepted treatment for HCC since 

the Milan criteria were published. In the last years Living 

 Donor Liver Transplant (LDLT) has evolved but it seems to 

have worse outcomes than OLT in HCC. Th e use of local abla-

tive therapy in the period when waiting for transplantation 

appears to be accepted. Also resection as a bridge to trans-

plantation seems to be a viable option for compensated pa-

tients. Th e use of neo-adjuvant drugs before surgery is also 

under investigation [6].

Radiotherapy has not frequently been used for treat-

ment of HCC, considering the results of the early reports that 

radiation tolerance of liver was far less than the therapeutic 

radiation dose, leading to a low level of therapeutic ratio. 

Nowadays technical advance and a deeper understanding of 

radiobiology increase the use of radiotherapy in management 

of HCC. Radiotherapy has been proven not only for palliation 

but also for curative treatment for selected patients. Internal 

radiotherapy is performing by delivering radioisotopes either 

percutaneous or intraarterial; three types of isotopes were re-

ported: Yttrium-90, Iodine-131 and Homium-199. External 

radiotherapy can be successfully performed for small tu-

mours by using conformal techniques or SBRT (stereotactic 

body radiation therapy). It can also be used in combination 

with chemotherapy (mainly TACE). Particle beam radiother-

apy like carbon ion beam treatment is under evaluation and 

is expected to improve treatment outcome in the future [7].

Until recently for patients with advanced stages no sys-

temic therapy was available to improve survival, indicating 

the need for targeted-therapies. In 2007 Sorafenib was the 

fi rst drug which showed overall survival benefi t in patients 

with unresectable HCC. Beside this agent, several other mol-

ecules are currently tested.

Th e main molecular targets for treatment of HCC are:

Ligand-membrane receptors signalling pathways like: EGF-• 

EGFR (epidermal growth factor receptor), Her2/neu, VEGF-

VEGFR (vascular endothelial growth factor receptor), 

PDGF-PDGFR (platelet-derived growth factor receptor), 

IGF-IGFR (insulin-like growth factor receptor), and HGF-

MET (hepatocyte growth factor – mesenchymal-epithelial 

transition factor).

Intracellular signalling like: ras/MAPK (mitogen-activated • 

protein kinase), PI3K/Akt/mTOR (phosphoinositide 3-ki-

nase, mammalian target of rapamycin), Wnt/β-catenin, 

and Hedgehog.

RNA interference.• 

Apoptosis.• 

Th e agents that are currently under development for 

HCC are: Gefi tinib (EGFR targeting, phase 2 study), Erlotinib 

(EGFR targeting, phase 2 study), Lapatinib (EGFR targeting, 

phase 2 study), Cetuximab (EGFR targeting, phase 2 study), 

Bevacizumab (VEGF targeting, phase 1/2 study), Sunitinib 

(PDGFR, VEGFR, c-kit, FLT-3 targeting, phase 2 study), Vata-

lanib (VEGFR, PDGFR, c-kit targeting, phase 1 study), 

Cediranib (VEGFR targeting, phase 2 study), Rapamycin 

(mTOR targeting, phase 1/2 study), Everolimus (mTOR tar-

geting, phase 1/2 study), and Bortezomib (proteasome inhib-

itor, phase 1/2 study) [2, 5]. 

Most probably, the combination of agents with diff er-

ent molecular targets like growth factor receptor inhibitors, 

proteasome inhibitors, or cytostatics will improve clinical 

outcome in patients with advanced HCC.

However, it should be noted that HCC is a complex 

 disease with cancer and chronic liver disease. Th erefore, 

achieving the therapeutic goals seems possible only through 

a multimodal team approach, which is a basic condition for 

good results.

Th e presented article can serve as a guide for current 

methods for diagnostic and treatment of HCC and also for fu-

ture trends.
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