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Abstract
Hepatocellular carcinoma (HCC) is the fifth most common malignancy and the third cause of tumor associated deaths worldwide. HCC incidence rates are increasing in many parts of the world including developing and developed countries. Potentially curative treatments for HCC are resection and liver transplantation, but these are only suitable for patients with small tumors, meeting strict pre-defined criteria, or well-compensated liver disease. Early diagnosis of HCC can be achieved by surveillance of at-risk populations. For patients with non-resectable disease treatments modalities include loco-ablative and systemic therapies. In this review we focus on treatment options in HCC and their allocation. Although significant research is in progress, to this date, the results are unsatisfactory with limited long-term survival.  In the fight against this deadly disease, there is still a long way to go.
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Core tip: We chose to focus on the aspect of treatment modalities of hepatocellular carcinoma (HCC) and discuss the benefits and disadvantages of each modality. We report on the diversity of treatments and the allocation of patients with HCC to the different modalities according to the Barcelona-Clinic Liver Cancer. Moreover, we discuss novel treatments currently under investigation and not yet recommended by acceptable guidelines.  
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INTRODUCTION 
[bookmark: OLE_LINK5][bookmark: OLE_LINK6]Hepatocellular carcinoma (HCC) is the fifth most common cancer and the third leading cause of cancer-related deaths[1]. The highest HCC rates are found in East and South-East Asia and in Middle and sub-Saharan Africa (age-standardized incidence rates 35.5/100000 in men and 12.7/100000 in women and 16.6/100000 in men and 8/100000 in women respectively), whereas rates are low in Northern and Eastern Europe and United States (3.8/100000 in men and 1.6/100000 in women). Among primary liver cancers, HCC is the most common histological subtype, accounting for 70-85% of the  all liver cancers worldwide[2]. Unlike most solid cancers, HCC incidence rates are increasing in many parts of the world including the United States and Europe, possibly due to hepatitis C virus (HCV) associated cirrhosis acquired via intravenous drug injection in the sixties and the obesity epidemic leading to non-alcoholic steatohepatitis (NASH) and NASH cirrhosis[2] Approximately 90% of HCCs are associated with cirrhosis or a known underlying risk factor for chronic liver disease. Worldwide, approximately 54% of cases can be attributed to hepatitis B virus infection, 31% to Hepatitis C virus infection leaving approximately 15% associated with other causes such as chronic alcohol intake,  non-alcoholic steato-hepatitis and environmental factors[3]. Patients are usually asymptomatic until they present with decompensation of their cirrhosis due to venous extension or replacement of functional liver tissue by tumor tissue. Extra-hepatic spread is present at the time of diagnosis in up to 15% of cases. The most common sites for metastases are the lungs, abdominal lymph nodes, bone, and adrenal glands[4].
Early diagnosis of HCC can be achieved by surveillance of populations at high risk[3,5]. Ultrasonography (US) is the imaging modality most widely used with sensitivity ranging from 58% to 89% and specificity greater than 90%[6]. Multiphase computerized tomography (CT) (sensitivity 68% and specificity 93%) or dynamic magnetic resonance imaging (MRI) (sensitivity 81% and specificity 85%)[7], can be used in specific cases[3]. Alpha-fetoprotein (AFP) is the most widely tested biomarker in HCC. It is generally accepted that serum levels greater than 500 μ/L in high-risk patients are diagnostic for HCC. However, negative values do not rule out tumor presence[8]. Due to its low sensitivity and specificity the use of AFP as a surveillance tool  is not recommended by the European association for the study of the liver (EASL) and American association for the study of liver disease (AASLD)[3].
According to the EASL & AASLD guidelines, one dynamic imaging technique (CT or MRI) showing defined radiological features suffices for diagnosing tumors > 1-2 cm in diameter. An approach utilizing two techniques is recommended when imaging is suboptimal or in centers not routinely treating patients with HCC. The role of contrast-enhanced ultrasound (CEUS) with Sonazoid for detecting HCC is gaining popularity (sensitivity of 95% and specificity of 93%)[9], while angiography and positron emission tomography (PET)-scan are not routinely used for early diagnosis[3,5], Liver biopsy is the gold standard for diagnosis in cases where imaging results are equivocal.

HCC STAGING 
Several staging systems have been proposed to provide a clinical classification of HCC. 
Currently, EASL and AASLD guidelines support the Barcelona-Clinic Liver Cancer (BCLC) classification for prognostic prediction and treatment allocation in HCC[10]. BCLC staging classification is comprised of 4 stages that are based on the extent of the primary lesion, performance status, presence of constitutional symptoms, vascular invasion, extrahepatic spread, and Okuda stage. The Okuda classification takes into account tumor size (imaging or surgery) and liver function status (ascites, jaundice and serum albumin)[11]. 
BCLC early stage (A) includes patients with asymptomatic small tumors suitable for resection, transplantation or per-cutaneous treatments. Intermediate stage (B) comprises patients with asymptomatic multi-nodular HCC. Advanced stage (C) includes patients with symptomatic tumors and/or an invasive tumoral pattern (vascular invasion/extrahepatic spread). End-stage disease (D) contains patients with advanced tumor and liver disease (Okuda stage III or Eastern Cooperative Oncology Group performance status of 3 or 4) that should receive best supportive care.

TREATMENT STRATEGIES AND ALLOCATION 
The potentially curative treatments for HCC are resection and liver transplantation. However, most patients with HCC present with advanced disease and underlying liver dysfunction and are not suitable candidates for these treatments. Thus, they generally have a poor prognosis with median survival time of less than 1 year[12]. Other treatments are loco-ablative and systemic therapies. Treatment allocation is preferably performed through a multi-disciplinary team according to the BCLC allocation system.

RESECTION 
Hepatic resection is the treatment of choice for HCC in non-cirrhotic patients. In well-selected candidates the expected 5-year survival is 60%-80%. In cirrhotic patients, the expected 5-year survival rate post–resection is 60%, with a peri-operative mortality of 2-3% and blood transfusion requirements of less than 10%[3,13,14]. Patient selection was traditionally based on the Child–Pugh classification, but this may significantly underestimate the severity of the liver disease. Portal hypertension is a major risk factor for post-operative hepatic decompensation[5]. Patients with hepatic venous pressure gradient (HVPG) value <10 mmHg have a small chance of developing clinical decompensation (< 10%). For each 1 mmHg increase in HVPG there is an 11% higher risk of clinical decompensation, thus HVPG of 15 mmHg has 55% higher chance of developing decompensation compared with a HVPG of 10 mmHg at equivalent MELD and albumin values[15]. Platelet count has also been confirmed as an independent predictor of survival in resected HCCs[3,5]. 
In patients properly selected for resection, the main predictors of survival are tumor size, number of tumor nodules and the presence of microsatellites and vascular invasion[16]. Microscopic vascular invasion involves 20% of tumors of up to 2 cm in diameter, 30%-60% of cases in nodules 2-5 cm and up to 60%-90% in nodules above 5 cm in size[16]. As for the number of tumors, multivariate analyses revealed that the presence of multiple tumors is an independent risk factor for postoperative recurrence[13]. 
Tumor recurrence represents the major complication of liver resection. Post-resection tumor recurrence rate exceeds 70% at 5 years[13,17]. For macroscopically solitary HCC, anatomic resection aiming at 2 cm margins provides better survival outcome and reduces recurrence rate as compared to narrow resection margins. 
Another factor that may influence recurrence rate is the primary tumor location. HCC recurrence rates were found to be significantly higher in left-sided resection (41% at 1 year and up to 90% at 5 years), compared with right-sided resection (18% at 1 year and up to 72% at 5 years)[18]. Long-term survival was also significantly lower in patients with left-sided resection[18]. The hypothesized reason  is the larger size of liver remnants harboring a risk for local recurrence, as opposed to right hepatectomy which harbors a higher risk for hepatic decompensation[5].
Several adjuvant treatments to prevent post operative recurrence have been assessed. Interferon was the most frequently evaluated adjuvant with conflicting results. Other strategies such as systemic chemotherapy, chemoembolization, internal radiation, immune therapies and retinoids were also tested with disappointing results. According to EASL and AASLD guidelines, pre or post-resection adjuvant therapy is currently not recommended[3,5]. 
Recently, laparoscopic liver resection (LLR) for HCC has been assessed. The best indications for LLR are solitary lesions, less than 5 cm in diameter, located in the anterior segments, at a distance from the line of transection, the hepatic hilum, and the vena cava[19]. However, surgical indications have continued to evolve and tumor size and posterior location are no longer considered contraindication to laparoscopic surgery[14]. According to a recent meta-analysis[20], LLR had a significantly lower hazard ratio of mortality (HR = 0.64; P = 0.04) with similar rates of recurrence (HR = 0.79; P = 0.37) as compared to open liver resection (OLR).  Furthermore, the LLR group had a lower operative blood loss and lower relative risk of total postoperative complications, lower duration of hospital stay and fewer days of intravenous narcotic use. A literature review of western and Middle Eastern LLR experience concluded that comparative studies did not demonstrate any significant difference in terms of overall survival and recurrence rate between LLR and OLR. No seeding was reported[21]. Moreover, the main clinical advantage of laparoscopy for cirrhotic patients is a significantly lower rate of postoperative decompensation and lower blood transfusion requirement[14]. 

LIVER TRANSPLANTATION
Liver transplantation combines tumor removal with treatment of the underlying liver disease and cirrhosis. Initial enthusiasm for this modality in HCC was hampered by high rates of tumor recurrence. In 1996, a prospective cohort study defined restrictive selection criteria that led to superior survival for transplant patients in comparison to other treatment options for HCC[22]. Since then, these selection criteria have become universally known as the Milan criteria. 
An international consensus conference held in 2010 in Zurich, Switzerland, re-affirmed the Milan criteria as the reference benchmark for selection of HCC patients for liver transplantation, and the basis for comparison with other suggested criteria. In addition, they recommended that liver transplantation should be reserved for HCC patients who have a predicted 5-year survival comparable to non-HCC patients[23]. 
Currently, liver transplantation achieves excellent results in patients with limited tumor load. Patients fulfilling the Milan criteria (HCC nodule less than 5 cm or up to three nodules of less than 3 cm) have a 1-year survival exceeding 85% and a 5-year survival of 75% after liver transplantation, with tumor recurrence in less than 10%. This survival matches post-transplant survival of most other transplantation indications[24,25]. Survival is significantly reduced in patients undergoing liver transplantation for HCV-associated HCC as compared to HCC associated with other liver disease. The evidence of a beneficial effect of post-transplantation antiviral treatment and viral clearance on liver fibrosis, tumor recurrence, and survival is encouraging but has to be confirmed[26]. 
The model for end stage liver disease (MELD) score is the most clinically used tool for organ allocation to patients on the liver transplantation waiting list[27]. In order to give patients with HCC equal opportunity for transplantation, those patients meeting the Milan criteria are given 22 calculated MELD points and a 10% point increase for every 3 mo on the waiting list. 
Patients on the liver transplantation waiting list have a high cumulative probability to drop-out from the list due to intra or extrahepatic tumor progression. This probability has been reported to be 7-11% at 6 mo and 38% at 12 mo following enrollment[17]. Adjuvant therapies for patients within the Milan criteria while on the waiting list are used in most centers to prevent tumor progression. However, the impact of these treatments on drop-out rate, recurrence and survival is only estimated from non-randomized studies. Considering the strength of evidence available, the EASL and AASLD recommendation is to treat patients waiting for transplantation with percutaneous local ablation, and as a second choice with chemoembolization when the waiting period is estimated to exceed 6 mo[3].
Down staging is a term used to describe treating tumors and decreasing their size to within the Milan criteria to allow transplantation. Two prospective studies showed that in patients with large tumors that were successfully down-staged, the post transplantation survival was similar to patients who initially met the criteria for transplantation[28,29]. Patients with progressive disease, in whom loco-regional therapy intervention is not considered appropriate or is ineffective, should be removed from the waiting list.
In some countries, mainly in Asia, living-donor liver transplantation (LDLT) using the right, or less often, the left liver lobe is the only option for liver transplantation. Currently, LDLT comprises less than 5% of adult liver transplants[30]. Some studies have suggested a higher risk of tumor recurrence in LDLT as compared to deceased donors, but no difference in outcome could be identified according to type of graft. A higher risk of recurrence was noted in patients with a short delay between diagnosis and liver transplantation, not allowing enough time for the biological behavior of the tumor to manifest[23].
Salvage liver transplantation (SLT) for patients with HCC recurrence after initial liver resection is becoming more widely accepted in centers around the world. In a Korean multicenter study, the prognosis of patients following SLT was affected not only by the Milan criteria at the time of SLT, but also by the biological behavior of the recurrent HCC after initial liver resection[31]. The interval between initial resection and HCC recurrence, AFP level at the time of SLT and the Milan criteria at SLT were independent risk factors for low overall and recurrence-free survival of the salvage LT recipient.

LOCO-ABLATIVE THERAPIES
Local ablation is considered the first line treatment option for patients at early stages (BCLC 0-A) not suitable for surgical therapies. Destruction of the tumor is achieved by injection of chemical substances (ethanol, acetic acid, or boiling saline) or by modifying the temperature (radiofrequency, microwave, laser, cryotherapy).
 
Percutaneous local injection 
Percutaneous ethanol injection (PEI) is the most studied method of local treatment. PEI can achieve necrosis of 90-100% of HCC smaller than 2 cm, 70% in tumors of 2-3 cm and to 50% in HCC of 3-5 cm[32,33]. Patients with Child–Pugh A and successful tumor necrosis may achieve a 5-years survival of 50%, comparable with the outcome of resection in those candidates[33]. PEI requires repeated injections on separate days and is less effective in tumors larger than 3 cm, because the injected ethanol cannot access the entire tumor volume. This may be due to the presence of intra-tumoral septa, resulting in 43% local recurrence rates in lesions exceeding 3 cm[34].
 
Radiofrequency ablation
Radiofrequency ablation (RFA) induces thermal injury to the tissue through electromagnetic energy deposition. RFA requires fewer treatment sessions as compared to PEI in order to achieve comparable anti-tumoral effects. In randomized controlled trials comparing RFA to PEI for the treatment of early-stage HCC, RFA had a higher anti-cancer effect, leading to a lower recurrence rate (2 year local recurrence rate: 2%-18% vs 11%-45%, respectively)[35-37]. The best RFA outcomes have been reported in Child-Pugh A patients with early-stage HCC. Five-year survival rates as high as 51%-64%, may be reached in selected patients[33].  The main drawback of radiofrequency is its higher cost and the higher rate (up to 10%) of adverse events (mainly pleural effusion and peritoneal bleeding)[5,33,37]. Procedure-related mortality is 0-0.3%. Sub-capsular location and poor tumor differentiation have been associated with increased risk of peritoneal seeding. According to EASL practice guidelines, RFA is recommended in most instances as the main ablative therapy in tumors less than 5 cm while PEI is recommended in cases where RFA is not technically feasible (around 10%-15%)[3]. For the RFA procedure to be considered technically successful, the tumor and at least a 5 mm safety margin must be included in the ablation zone[38]. Kudo et al[39] reported that the local recurrence rate at 2 years after RFA was 2.6% in HCC patients with a ≥ 5 mm safety margin, as opposed to 20.8% in HCC patients without such a safety margin (P = 0.01).

Transarterial chemoembolization 
Arterial obstruction of branches of the hepatic artery by transarterial chemoembolization (TACE) induces ischemic tumor necrosis with a high rate of objective responses. The procedure combines trans-catheter delivery of chemotherapy emulsion with lipiodol followed by vascular occlusion with embolic agents. TACE achieves partial responses in 15%–55% of patients, and significantly delays tumor progression and macro-vascular invasion[3]. Overall, the median survival after TACE for intermediate HCC is about 20 mo, an improvement over conservative therapy. TACE is the standard of care for patients with non-surgical HCC that are ineligible for per-cutaneous ablation, provided there is no extra-hepatic tumor spread and no portal vein thrombosis. Patients with advanced liver disease (Child–Pugh class C) and/or intermediate-BCLC staging should not be considered for this treatment due to increased risk of liver failure and death[3,5]. 
Possible side effects of TACE are nausea, vomiting, bone marrow suppression, alopecia and potentially renal failure. "Post-embolization syndrome" appears in more than 50% of the patients and consists of fever, abdominal pain and a moderate degree of ileus. The syndrome is usually self-limited and lasts less than 48 h. A minority of patients may develop severe infectious complications such as hepatic abscess or cholecystitis. 
Chemoembolization with Drug-Eluting Beads (TACE-DEB) improves anti-tumoral activity and reduces systemic exposure, via well-controlled embolization with accurate size beads. Embolic microspheres release chemotherapeutic agents in a controlled mode over a 1-wk period. A randomized phase II study comparing TACE and TACE-DEB reported a significant reduction in liver toxicity and drug-related adverse events for the latter arm, associated with a non-significant trend of better anti-tumoral effect[40].
Treatment response is assessed by the decrease in the concentration of tumor markers and by specific imaging characteristics on CT or MRI one month after therapy. Persistence of contrast uptake at the tumor edge indicates treatment failure.
Adverse outcome of TACE can be predicted by the response to the first TACE utilizing the Assessment for Retreatment with TACE score. An increase of aspartate aminotransferase and Child-Pugh score and the absence of radiologic tumor response after the first TACE, all predict poor response to another TACE[41].

Radio-embolization
[bookmark: OLE_LINK3][bookmark: OLE_LINK4][bookmark: OLE_LINK1][bookmark: OLE_LINK2]Radio-embolization also known as selective internal radio-embolization (SIRT) is defined as the trans-arterial delivery of radioactive substances in the form of microspheres containing yttrium-90 (90Y), iodine-131 (131I) iodized oil, or similar agents. Currently, the most popular radio-embolization technique uses microspheres coated with 90Y, a beta-emitting isotope[33]. 90Y microspheres have minimally embolic effect, thus, treatment can be safely used in patients with portal vein thrombosis[42]. Contraindications for the use of 90Y microspheres include significant hepato-pulmonary shunting and the risk of deposition in the gastrointestinal tract. Therefore, 99mTc macro-aggregated albumin scan prior to treatment is mandatory. Post-radio-embolization syndrome (PRS) can range from mild flu-like symptoms, abdominal discomfort, and cachexia, to hepatic dysfunction, development of portal hypertension, radiation pneumonitis, pancreatitis and vascular injury. The incidence of PRS ranges from 20% to 55%[33,43]. 
There are currently two commercially available 90Y microspheres: TheraSphere (MDS Nordion, Ottawa, Canada) is made of glass and SIR-Spheres (Sirtex Medical, Sydney, Australia) are made of resin. Glass microspheres are minimally embolic with higher specific activity and lower number of spheres as compared to resin microspheres[44].
In a cohort study reporting long-term outcomes, the median survival time following radio-embolization was 17.2 mo for patients with Child-Pugh A disease and 14.8 mo in patients with Child-Pugh B without portal vein thrombosis (PVT) or extra-hepatic disease. Evidence of PVT decreased the median survival time to 10.4 mo in Child-Pugh A patients and to 5.6 mo in Child–Pugh B patients[45]. Similar results were observed in a phase II study[46] where the median survival was 18 mo in non-PVT Child-Pugh A patients and 6 mo in patients with Child-Pugh B disease and PVT[46].
To date, there was only one comparative study that assessed the relative safety and efficacy of TACE vs SIRT in patients with un-resectable HCC. In the SIRTACE open-label study, single-session SIRT appeared to be as safe and effective as multiple sessions of TACE[47].

STEREOTACTIC BODY RADIOTHERAPY (SBRT)
The use of radiation therapy for the treatment of HCC has been limited by the poor tolerance of the whole liver to radiation, allowing no more than 30-35 Gy to be delivered and a subsequent high risk of developing radiation induced liver disease; a clinical syndrome characterized by an anicteric hepatomegaly, ascites and elevated liver enzymes, 2 wk to 4 mo after hepatic irradiation[48]. However, technological developments in radiotherapy planning and treatment delivery have offered a significant benefit for patients with advanced HCC. The characteristics of stereotactic body radiotherapy (SBRT) include highly conformal radiation, iso-dose distribution around the planned treatment volume with minimal collateral damage to critical structures and organs by very tight margins and rapid fall-off of the radiation dose in the normal liver parenchyma outside of the treatment field[49]. Proper patient selection for this therapy includes unresectable HCC patients with Child-Pugh class A-B8 how are able to remain immobile in the radiation suite for a potentially extended period of time, tumors of up to 6 cm in diameter and  a distance of at least 5 mm from neighboring organs such as the stomach wall or the small intestine[50]. To date, only small phase I/II and retrospective studies have been performed, but with encouraging results[48,51]. SBRT can be a complementary treatment to TACE, since the ischemic effects of TACE are less potent in the surrounding well-oxygenated periphery of the HCC tumor where radiation is the most effective. A retrospective study suggests a survival advantage in large tumors for the combination of SBRT and TACE as compared to TACE alone[52].  Due to the limited data regarding SBRT, it is considered under investigation, and not yet recommended by the EASL guidelines as part of the HCC therapy regimen. 


SYSTEMIC THERAPIES
Sorafenib, is an oral multi-tyrosine kinase inhibitor (TKI), the first and only drug that demonstrated a survival benefit in patients with advanced HCC. The Sorafenib Hepatocellular Carcinoma Assessment Randomized Protocol (SHARP) study was a large double-blinded placebo controlled phase III study that demonstrated improved survival for treated patients. Sorafenib increased the median overall survival from 7.9 mo in the placebo group to 10.7 mo in the treatment group, a 31% decrease in the relative risk of death[53]. A similar survival benefit was demonstrated in a parallel phase III trial conducted in the Asian-Pacific population[54]. Median overall survival was 6.5 mo in the sorafenib group vs 4.2 mo in the placebo group. The most common grade 3 drug-related adverse events observed in these studies were diarrhea and hand-foot skin reaction, which occurred in 8%-9%, and 8%-16% of patients, respectively. Drug discontinuation due to adverse events was 15% in the sorafenib arm and 7% in the placebo arm. 
Sorafenib is indicated for patients with well-preserved liver function (Child-Pugh A class) and with advanced tumors (BCLC C) or tumors progressing despite loco-regional therapies[3,5,55]. 
Two randomized controlled trials and four cohort studies assessed the combined treatment of TACE and sorafenib[55]. Despite encouraging initial results, this treatment combination is not recommended by any of the HCC treatment guidelines.  

TARGETED MOLECULES UNDER CLINICAL DEVELOPMENT
Angiogenesis is currently the most extensively studied therapeutic target of HCC. The efficacy of novel anti-angiogenic TKIs for advanced HCC has been investigated in several phase III RCTs. However, to date, none of these drugs has shown superior efficacy to sorafenib[56].
Sunitinib is an oral multi-TKI approved for the treatment of renal cell carcinoma, gastrointestinal stromal tumors and pancreatic neuroendocrine tumors. Although phase II studies showed potential efficacy, overall objective response rate was < 3%. Grade 3/4 adverse events were observed in 5%-10% of patients and hematologic adverse events in approximately 20%. Treatment-related deaths due to severe liver dysfunction were recorded in 5.8%-10.8%[57,58]. A phase III, multicenter, randomized open-label study of sunitinib vs sorafenib was prematurely discontinued for safety issues and futility reasons. Overall survival with sunitinib was significantly inferior to sorafenib[59].  This drug is presently not recommended for treatment of HCC.
Linifanib is an oral TKI targeting vascular endothelial growth factor (VEGF) and platelet-derived growth factor. One open-label, phase III trial, compared Linifanib with sorafenib as first-line therapy in advanced Child-Pugh A HCC patients. Overall survival was similar among the two groups and predefined superiority and non-inferiority overall survival targets were not met for Linifanib. Secondary endpoints such as time to progression favored Linifanib while safety results favored Sorafenib[60]. This drug is presently not recommended for treatment of HCC.
Brivanib, an oral VEGF receptor and fibroblast growth factor receptors (FGFR) TKI was evaluated in a multinational, randomized, double-blind, phase III trial as compared to sorafenib for first-line treatment of HCC. Overall survival for brivanib in the per-protocol population did not meet non-inferiority targets. However, both agents had similar antitumor activity, based on secondary efficacy end points. Grade 3/4 adverse events were more frequent in Brivanib treated patients[61].
Everolimus (RAD001), an mTOR Inhibitor, has been extensively studied for the treatment of HCC. The EVOLVE-1 trial was a Phase III study that evaluated everolimus vs placebo for advanced HCC following sorafenib failure. Everolimus did not improve overall survival as compared to placebo[62]. 
CONCLUSION
In conclusion, HCC is a growing cause of mortality in cirrhotic patients and is one of the only solid tumors whose incidence is rising. Currently the best chance for prolonged survival is early diagnosis. This can be achieved by strict adherence to surveillance protocols. Unfortunately, only a small percentage of eligible patients adhere to such programs[63], although preliminary data imply increased adherence in recent years. Patients with active alcohol consumption and those with previous injection-drug abuse are the groups with highest risk for poor adherence to surveillance and as a result may present with more advanced tumors at diagnosis[64]. 
The only curative therapies currently available are hepatic resection or liver transplantation which are only suitable for a small number of patients. RFA in small tumors may also be curative. The large majority of patients are not candidates for these therapies and for them treatment is only palliative. Successful treatmet of HCC relies on adherence to protocols and on advancing knowledge through enrolling patients into clinical trials. In our institution treatment decisions are made by a multi-disciplinary team based on EASL guidelines following the BCLC criteria for treatment allocation. We recommend enrollment into clinical trials with new systemic medications to any patient who has failed conventional loco-ablative therapy and sorafenib. Significant research is being conducted to develop other agents and combinations that may help improve outcomes for these patients, but so far results have been disappointing. In the battle against this deadly disease, we are on the right path, but there is still a long way to go.
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