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Abstract

Hepatocellular carcinoma (HCC) is one of the most common tumors worldwide and one of the fastest growing causes of
cancer-related mortality, being mostly diagnosed in patients with cirrhosis. Despite the recent efforts regarding an earlier
diagnosis, the majority of patients are at advanced stages at first presentation, when the potential for institution of curative
strategies is scarce. This tumor is remarkable because it occurs mostly superimposed on chronic liver diseases, which
entails the need to take special attention to liver function preservation and hepatotoxicity prevention when choosing a
specific therapy. Major changes had occurred in the management of HCC in the last decade. The decision-making process
must be based on an accurate staging of the patient, using the Barcelona Clinic Liver Cancer (BCLC) staging system,
updated knowledge of the new therapeutic options, their contraindications and the potential local or systemic
complications. The authors start from 4 clinical different scenarios, in order to objectively discuss the therapeutic options
available and the decision-making-process based on the staging system.
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1 Introduction

Hepatocellular carcinoma (HCC) is a major global health problem, being the primary malignancy of the liver (represents
more than 90% of primary liver cancers), one of the most common tumors worldwide and one of the fastest growing
causes of cancer-related death "%, The most recent data shows that HCC is the seventh most common cancer (5.6% of all
cases) and the second cause of cancer-related death (9.1% of all cases) worldwide. HCC is rarely diagnosed in patients
without chronic disease of the liver. The age-adjusted incidence increased over the past 20 years in western countries and,
specially, in less developed regions (Southeast Asia and sub-Saharan Africa) - accounting for 83% of all new cases /.
Despite the widespread implementation of surveillance programs in patients with cirrhosis, more than half of the patients
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with HCC are diagnosed late, when curative treatments cannot be applied . There is also the problematic of recurrence

after implementation of curative strategies, which still affects a big proportion of patients ¢,

It is thus understandable that, in the last decade, there have been several clinical and scientific advances concerning
diagnosis and therapeutic strategies for HCC, bringing together efforts of several scientific associations with the purpose
of establishing recommendations that could properly assist clinicians in the decision-making process ! "1,

Long-term disease-free survival relies on HCC’s early detection and treatment institution. Since the population at risk is
identified, all scientific associations recommend regular ultrasound screening in at-risk patients, with a 6-month interval
gathering consensus and being more cost effective than a 3-month interval ', Tumor markers like a-fetoprotein do not
have clinical value for screening and diagnosis, and novel biomarkers for early HCC are needed "', as they may improve
the current effectiveness of screening.

The treatment is based on the tumor stage, patient performance status and liver function reserve and requires a
multidisciplinary approach. Resection, liver transplantation, percutaneous ablation techniques (mainly radiofrequency),
transarterial ablation techniques (mainly chemoembolization) and systemic targeted agents are the current available
treatment options. For practical purposes, HCC treatment strategies are categorized as curative, palliative or symptomatic,
depending upon the tumor features, hepatic function reserve, presence of extra-hepatic disease or vascular invasion "%,
Staging of the disease is then crucial in selecting the best therapeutic approach, based on predicted prognosis. Out of all the
multiple staging systems, the Barcelona Clinic Liver Cancer (BCLC) staging system is the only one that incorporates
tumor burden, liver function assessment and performance status in the disease stage !> '), being the most externally
validated system " '%. This classification divides patients in 5 stages [very early (0), early (A), intermediate (B), advanced
(C) and terminal (D)] providing simultaneously prognostic and treatment allocation information (see Figure 1).

HCC
f [ [
Stage 0 Stage D
PST 0, Child-Pugh A PST 0-2, Cl‘;ild-Pugh A-B PST »2, Child-Pugh C*
Very early stage (0) ’ Early stage (A) ] ’rntermediate stage (B}] I Advanced stage (C) ] ’ Terminal stage (D) ]
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I Portal pressure/bilirubin |
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Figure 1. BCLC Staging System, reproduced with permission

The aim of this paper is to review the therapeutic options for HCC for each stage of the BCLC system, illustrating standard
treatment strategies and highlighting current issues, using real-patients’ clinical-cases based approach.
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2 Clinical scenarios and therapeutic strategies

2.1 Case 1

A 47-year-old male patient with established cirrhosis due to chronic hepatitis C infection, non-responder to 2 treatments
with pegylated-interferon plus ribavirin, presented in January 2011 with hepatic nodular lesions in his biannual ultrasound
HCC screening. His past medical history was remarkable for pulmonary tuberculosis at 21-year-old and illicit intra-
venous drug addiction for a decade; he was a current smoker.

Computed tomography showed a 2 cm hypervascular solitary lesion in segment VII adjacent to the transition of segment
V/VIII and to inferior vena cava, enhanced in the arterial phase and washed out in the venous and late phases.

The patient was in good health, and his Eastern Cooperative Oncology Group (ECOG) performance status was 0.
Laboratory data demonstrated normal liver function. His Child-Pugh score was A5 and the tumor stage was BCLC stage
A; he had no other medical associated conditions.

According to the clinical practice guidelines for HCC, liver transplant was successfully performed in March 2012. Other
possible treatment strategies for this stage, as percutaneous ablation or surgical resection were not feasible in this patient
due to tumor location and vessels proximity.

2.1.1 Surgical curative strategies
Potential curative treatments for HCC are liver transplantation, complete surgical resection and percutaneous ablation, but

[17]

such treatments are feasible in only 20% to 25% of patients, mainly owing to early dissemination " " or delayed diagnosis

due to non-optimized screening protocols.

Recent data have shown favorable 5-year survival rates after resection and liver transplantation (60%-90%) and of 70%
after local ablation " '® '), Therefore, surgical strategies achieve the best outcomes, being the mainstay of HCC treatment

in an intention-to-treat perspective [,

Liver transplantation

Liver transplantation is the best option for patients with decompensated cirrhosis, because it allows not only the removal of
the primary tumor but also treatment of liver insufficiency ?. The main obstacles are the organ scarcity and the long
waiting time for transplantation.

This approach is recommended for patients with tumors within the Milan criteria (a single lesion < 5 c¢m, or up to three
lesions < 3 cm each) *’. An expansion of the Milan criteria to up-to-seven criteria (as seven being the sum of the size of
the largest tumor and the number of tumors in patients without microvascular invasion) was proposed by the Milan
Group " but requires larger prospective validation studies. Also, The University of California proposed the San Francisco
criteria (single lesion of < 6.5 cm, or 2-3 lesions of <4.5 cm with a total tumor diameter < 8 cm) and undergone prospective
evaluation based on preoperative imaging '), The limitations of imaging studies, exemplified by tumor under-staging in
up to 25% of patients, have been a major concern for liberalizing new criteria for liver transplantation. So for now, the
Milan criteria are the international recommended ones to guide treatment allocation.

Hepatic resection

Resection is the first line treatment for very early and early BCLC stages HCC in non-cirrhotic patients (corresponding to
5% of patients in the Western countries and 40% in Asia) **? because it allows maintenance of appropriate function with
the remnant liver volume, reducing life-threatening complications and ensuring a reasonable prognosis "1,
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In the presence of stablished cirrhosis, however, surgical candidates have to be carefully selected to diminish the risk of
postoperative liver failure and increased risk of death. The minimal critical remnant liver volume for safe resection is
approximately 25% (15%-40%) for patients without cirrhosis and 50% (25%-90%) for patients with cirrhotic livers **. If
the estimated remnant liver volume is less than the minimal required, preoperative portal vein embolization with the intent
to divert portal flow to the non-affected lobe could be tried to lead to compensatory hypertrophy of the non-embolized
liver ). Nevertheless, its effectiveness in cases with an underlying cirrhotic liver have not been sufficiently tested in large
controlled studies "),

Portal hypertension in cirrhotic patients is a relative contraindication for surgical resection, and a hepatic venous pressure
gradient >10 mmHg is the best predictor of postoperative liver decompensation and poor long-term outcome in early stage
patients undergoing resection (1:26] The presence of splenomegaly (major diameter > 12 cm) or esophageal varices with a
platelet count of < 100,000/mm’ correlate with the same endpoints and are easier to identify 7.

Resection techniques have been refined, from the use of new radiofrequency ablation resection devices to laparoscopic
approaches, both showing to diminished blood loss " % A recent meta-analysis showed that laparoscopic approach
decreases blood loss, transfusion requirement, postoperative morbidity, recovery time, and hospital stay compared to
open-surgery, but with no difference in recurrence or survival **). However, no RCTs were reported in this meta-analysis.

2.1.2 Case 1 — evolution

The pathological examination confirmed a moderate differentiated HCC, 1.8 cm in diameter but with evidence of vascular
invasion — corresponding to a stage II (pT2NOMO) of pathological American Joint Committee of Cancer (AJCC) staging
system.

In May 2012, fourteen months after liver transplant, under immunosuppressive therapy with tacrolimus, he showed
histological evidence of early severe recurrence of viral hepatitis and was started on a pegylated-interferon plus ribavirin
regimen. Two months later, he presented with a pathological right femur fracture due to bone metastasis from HCC and
functional decline due to refractory bone pain even under optimized surgical and medical care, rapidly transitioning from
stage A to D of the BCLC system. Symptomatic care was implemented. He died after 6 months of disease recurrence.

Why such a small tumor recurred after the best standard of care of surgical curative strategies — The problematic of
recurrence and the role of microvascular invasion in small tumors.

There is evidence supporting that despite careful selection of patients, early and late HCC recurrences remain a clinical
meaningful problem after transplantation (up to 26.7% patients between 4 and 58 months) 1**\. Established predictors for
HCC recurrence after transplantation are tumor-specific factors (tumor size, number of malignant nodules, presence of
microsatellites and vascular invasion) as well as a-fetoprotein levels before transplantation ***% (that were normal in this
case) and immunosuppression levels 3. A meta-analysis on pre-transplant risk factors for HCC recurrence showed
significant correlation for tumor stage outside the Milan criteria and histologically moderate or poorly differentiated
HCC B%. In this patient, there was evidence of vascular invasion (which undergoes Milan criteria) and presented a
moderate differentiated tumor, and both could explain the bad outcome of the patient.

Overall, treatment options that are currently available for advanced HCC are also potentially feasible after liver
transplantation. Nevertheless, specific conditions have to be taken into consideration: influence of immunosuppression,
anatomic characteristics of vascular anastomoses, risk of stenosis of the hepatic artery by transarterial techniques, and
potential pharmacological interactions between antineoplastic and immunosuppressive drugs and hepatotoxicity of
systemic treatments like the multikinase inhibitor sorafenib .

13433 including recurrence due to dissemination and de novo

After resection, tumor recurrence rate exceeds 70% at 5 years
[36] . . . . .
tumors . The most powerful predictors of recurrence here are also the presence of microvascular invasion and satellite
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tumor lesions ***). This suggests that the majority of recurrences are due to dissemination from the primary tumor and not

metachronous tumors developing in a liver with cirrhosis *7).

There is no effective adjuvant therapy that can reduce recurrence rates %,

2.1.3 Palliative care in advanced disease

Patients with terminal HCC are those presenting with tumors leading to a very poor ECOG (3-4) or Child—Pugh C patients
with tumors beyond the transplantation threshold - corresponding to patients like the one presented above, with BCLC-D,
with a median survival being less than 3-4 months. The most frequent symptoms are anorexia, fatigue, ascites, nausea or
vomiting, pruritus and constipation.

The general symptomatic approach is similar to that for any terminal patient, irrespective of the underlying disease.
However, there are some specificities that clinicians should take into account due to hepatic dysfunction, to minimize
iatrogenic suffering. Nutritional status assessment is important for identifying the risk of deteriorating quality of life or
functional status, although routine artificial nutrition is not justified. Non-steroid anti-inflammatory drugs should be
avoided for pain management due to increased risk of variceal hemorrhage, impaired renal function, and development of
refractory ascites and, aiming for visceral pain control, opioids are the first-line choice; radiotherapy has a place for

refractory pain due to metastasis to lymph nodes, bone, brain, or other sites 1**).

2.2 Case 2

A 47-year-old male patient with established cirrhosis due to alcoholic hepatitis (abstinent since 2004), complicated with
portal hypertension (esophageal varices, thrombocytopenia due to hypersplenism), presented in December 2011 with a
nodular lesion in the liver in his biannual ultrasound HCC screening. His past medical history was remarkable for active
smoking and chronic obstructive pulmonary disease GOLD 3, osteopenia of the femur, dysarthria due to an infectious

meningitis and asymptomatic gallstones.

Figure 2. Hypervascular solitary lesion with 2.7 cm in segment I, compatible with HCC. A. Abdominal tomography.
B. Abdominal magnetic resonance imaging

Computed tomography showed a 2.7 cm hypervascular solitary lesion in the left lobe (segment II), enhanced in the arterial
phase and washed out in the late and venous phases (see Figure 2A) and it showed the same vascular enhancing
characteristics on magnetic resonance imaging, with T2-hypersignal (see Figure 2B). The histopathological examination
confirmed a fibrolamellar HCC.
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The patient was in good health, and his ECOG performance status was 0. Laboratory data demonstrated normal liver
function. His Child-Pugh score was A5 and the tumor stage was BCLC stage A.

According to the clinical practice guidelines for HCC, he was a candidate for curative treatment. Due to his associated
medical condition — chronic lung disease, he was not suitable for surgical approaches and he was subjected to
radiofrequency ablation in January 2012, with no evidence of tumor in the first follow-up tomography (1 month after) (see
Figure 3) and preserved liver function.

2.2.1 Non-surgical curative strategies
Local percutaneous ablation techniques-percutaneous
ethanol injection (PEI), cryoablation, radiofrequency
ablation (RFA), microwave coagulation (MWC) and laser
ablation (LA), are potential curative treatment options,
being minimally invasive and easily reproducible in case
of tumor recurrence. These techniques aim to induce
tumor necrosis achieving tumor-free margins.

Ablation can be used in patients not eligible for liver
transplant or surgical resection and in settings where the
later are unavailable. Also, in very early stage HCC, even
if all the surgical techniques are available, ablation is

considered by some authors as an adequate first-line

Figure 3. Tomography imaging 1 month after radiofrequency
ablation, showing no evidence of tumor

treatment, considering the slow-growth rate of these

9 and less side effects and invasiveness (versus

tumors
resection), which may contribute for parenchyma
sparing " *!). These assumptions are based on trials that showed excellent similar survival outcomes of early stage tumors
with either resection or RFA — 60%-70% at 5 years !'"* *”) There are no robust data comparing ablation with liver
transplantation, with the available case-control studies supporting RFA as a non-inferior *? and more cost-effective **!

treatment for very early HCC.

Radiofrequency ablation

Of the available options, RFA is clearly the standard of care for this stage 0-A HCC patients with stable liver
function !> *. For RFA feasibility, the tumor shall be clearly seen with the ultrasound. The hyperthermic coagulative
necrosis generated by RFA induces a safety ring in the surrounding tissue, which might eliminate small-undetected
satellite lesions, and mitigate “free margins”. With the latest improvements of the technique, it is possible to induce a wide
region of tumor necrosis of 4 cm. So, it is then understandable that survival of patients with HCC < 3 cm treated by
ablation competes with that of surgical candidates. In HCC > 3 cm, the failure rate of RFA increases and the same applies
to multifocal HCC even if tumor size is less than 3 cm > In such instance, resection or the association of chemoem-
bolization and ablation has been suggested to improve survival ** %7 but there is lack of evidence due to paucity of
optimal patient selection in trials.

All treatment strategies have inherent complications that clinicians cannot neglect. Some authors reported higher
complication rates with RFA versus PEI (like pleural effusion and peritoneal hemorrhage), although with no statistically
significance, but those possibilities when choosing eligible patients should be considered, being commonly related to
tumor location 2%, Also, there is an actual probability of incomplete histopathological response after RFA, as this
technique is size-dependent, some limitations exists in relation to tumor vascularization [presence of large (> 3 mm)
confined vessels results in a drop of the rate of complete necrosis to < 50% ' due to a cooling-related effect] and
limitations due to problematic tumor location (subcapsular or within 5 mm from the liver hila or common bile duct "> )
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— accounting for 10%-15% of tumors "', In these scenarios, there is an increased risk of incomplete eradication and local
tumor progression. It is also, therefore, essential to undertake appropriate follow-up for these patients, with first
tomography 1 month after the procedure, like illustrated in the clinical case.

In RFA, survival rates have been reported to be 39.9%-68.5% at 5 years and local tumor progression rates to be
2.4%-16.9% "* 34 Mortality and morbidity rates of RFA have been reported !'* 3 to be 0.9%-7.9% and 0-1.5%,
respectively.

There are contradictory data, from the 2 RCTs available [*'*"

, regarding the use of RFA as first-line treatment for small
HCC. For tumors with a high risk of recurrence, RFA may not be considered as a primary treatment strategy. The
pathological information obtained at resection, such as satellite formation and microvascular invasion, may allow enlisting

for rescue transplantation because of risk of recurrence and this is not feasible with RFA.

Other percutaneous ablation techniques

Since the advent of RFA in the 1990s, the former ablations techniques became second-line choice for these small tumors.

Percutaneous ethanol injection

Multiple randomized control trials (RCTs) consistently showed evidence of superiority of RFA to PEI in terms of number
of treatment sessions needed, treatment response and recurrence rates **°* 3! However, the assessment of the impact of
RFA on survival in those RCTs has been more controversial, despite the trend favoring RFA % 01,

PETI still has a role in achieving complete response when the residual viable tissue is minimal or as an alternative when the
tumor location implies high risk of adverse events with RFA, as discussed above. This therapeutic option is more
commonly used in oriental countries. PEI achieves complete tumor necrosis in 90% of tumors < 2 cm, 70% in those of
2 cm - 3 cm and 50% in those between 3 ¢cm and 5 cm ** "% The fact that its action may be blocked either by the
intra-tumoral fibrotic septa or the tumor capsule, undermines the curative capacity of this technique, particularly in tumors
larger than 2 cm . In patients with Child—Pugh A cirrhosis and early-stage tumors, treatment with PEI has been shown to
result in 5-year survival rates of 47%-53% -], The major limitation of PEI is the high local recurrence rate, which may

reach 43% in lesions exceeding 3 cm (4.

Microwave coagulation

One RCT demonstrated that the number of treatment sessions was fewer with RFA than with MWC, although the rates of
complete therapeutic effect, major complications, and local tumor progression were not statistically different between the
two therapies . The main advantage of MWC compared to RFA is that treatment efficacy is less affected by vessels
located in the proximity of the tumor. Therefore, it may be an option in tumors with high-risk location for RFA.

Cryoablation

Cryoablation had limited application in HCC, and no RCT have been reported . The complication rate is not negligible,
particularly because of the risk for “cryoshock”, a life threatening condition resulting in multi-organ failure, severe

coagulopathy and disseminated intravascular coagulation following cryoablation "),

Laser ablation

LA represents one of currently available loco-ablative techniques. Multiple cohort studies recently published show
promising results but there was only one RCT study comparing LA with RFA approaches in 81 cirrhotic patients’ biopsy
proven <4 cm HCC. They reported no significant difference overall in survival rates between the two methods, at 1, 3 and
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5 years. However, they demonstrated a statistically significant higher survival rate for RFA over LA for Child A patients
with small nodules (< 2.5 cm) !,

Evaluation of treatment response

To evaluate de treatment response in HCC when loco-regional techniques are used, one should always consider the extent
of tumor necrosis. A recent modification of the response evaluation criteria in solid tumors (modified RECIST) " takes
this into account, estimating the degree of necrosis by dynamic computed tomography or magnetic resonance imaging. It
is now the standard approach recommended by the international associations.

2.2.2 Case 2 — evolution

The patient remained stable in terms of his hepatic chronic disease and showed no evidence of recurrence in the next 44
months. In August 2014, there were multiple diffuse hepatic nodules in ultrasound screening. Tomography showed
multiple hypervascular nodules with HCC characteristics in segment V (1.7 cm and 1.8 cm), segment VI (5.1 cm), and
segment VII (1.7 cm and 1.9 ¢cm) and multiple subcapsular ones. Therefore, he recurred with multifocal HCC,
transitioning from stage A to C of the BCLC system.

He was started on sorafenib in September 2014, initially with 800 mg. Currently, he is clinically stable with no adverse
effects under 400mg-day sorafenib, ECOG 0, no evidence of decompensation of the underlying liver disease or metastatic
extra-hepatic disease.

2.3 Case 3

A 63-year-old male patient with established cirrhosis due to hereditary hemochromatosis, complicated with portal
hypertension (esophageal varices with previous hypertensive bleeding episodes, pancytopenia due to hypersplenism and
refractory moderate ascites), presented in April 2014 with a hepatic nodular lesion in his biannual ultrasound HCC
screening. His past medical history was remarkable for partial gastrectomy in 2007 due to early gastric cancer without
evidence of recurrence and type 2 diabetes mellitus. He suffers also from porphyria cutanea tarda secondary to is primary
iron-overload syndrome.

Computed tomography (CT) showed a 2.3 cm hyper-
vascular solitary lesion in segment VII/VIII, enhanced in
the arterial phase and washed out in the late and venous
phases (see Figure 4).

The patient was in good health, and his ECOG perfor-
mance status was 0. Laboratory data demonstrated
normal liver function. His Child-Pugh score was A6 and
the tumor stage was BCLC stage B.

According to the clinical practice guidelines for HCC,
due to concomitant mild to moderate ascites refractory to
medical treatment, he was subjected to transarterial

chemoembolization with 50 mg doxorubicin on May
2015, with completely destruction of tumor blood supply

Figure 4. Abdominal tomography showing the 2.3 cm hyper-
vascular solitary lesion in segment VII/VIII, compatible with
HCC.

(see Figure 5). Starting follow-up, he will be submitted to
abdominal tomography in a month
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Figure 5. Transarterial chemoembolization of the nodule. A. Pre-procedure imaging. B. Immediate post-procedure
imaging showing completely destruction of tumor blood supply

2.3.1 Loco-regional palliative strategies

The dominant arterial vascular supply (90% from the hepatic artery vs. 10% from portal vein) of HCC provides the
rationale to treat them through selective delivery of anticancer agents and/or blocking to blood supply, inducing tumor
necrosis. The transarterial therapies available include transarterial bland embolization, chemotherapy, chemoembolization
and radioembolization.

Transarterial chemoembolization

Among non-curative therapies, cumulative meta-analysis have positioned TACE as the current standard of care for
11,

patients in BCLC-B stage [®®, as it has shown to positively impact surviva
TACE combines selective arterial obstruction with chemotherapy injection. Tolerance to the procedure has improved by
the use of drug-eluting beads (DEB-TACE) that obstruct arterial vessels and slowly release chemo therapy in a controlled
mode over a 1-week period, enhancing exposure of tumor cells to the agent and simultaneously reducing systemic toxicity,

responsible for haematological adverse events "% It was associated with a non-significant trend of better antitumoral
effect 7!,

In centers where it is possible to conduct TACE technique properly and with an adequate policy to stop TACE at the time
of liver failure or lack of treatment response, this treatment can lead to a favorable median survival of more than 4

years 27

BCLC-B stage includes a wide range of tumor burden and liver function impairment (Child-Pugh scores from 5 to 9).
Also, in several studies patients with total bilirubin > 3 mg/dl were excluded to TACE’s procedure " *!. Because of this
broad spectrum of possible presentations, Bolondi et al. " proposed a substaging of BCLC-B patients from B1 to B4,

taking into account the tumor burden and Child-Pugh score (A5 to B9). This way to stratify patients revealed decreased
survival for higher B substages, suggesting that TACE should only be performed for early substaging groups.
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There is no consensus on a definition for TACE, nor for when to consider the referral of the patient to an alternative
treatment. Despite the absence of solid evidence to define TACE refractoriness, current EASL guidelines recommend
switching to sorafenib if BCLC-C patients are non-responsive to at least two cycles of TACE, meaning downward
treatment stage migration, if they demonstrate disease progression or poor tolerance after first or second TACE """,

Transarterial radioembolization

Transarterial radioembolization (TARE) is a different technique: it does not base its effect in arterial obstruction but rather
in the local action of B-radiation through the lodging of yttrium-loaded glass or resin spheres in the vessels that feed the
tumor "®. The procedure is well tolerated, and cohort studies with heterogeneous populations suggest it may provide
survival rates similar to TACE and sorafenib, particularly in the setting of portal vein thrombosis (a contra-indication to
TACE, corresponding to a migration to stage C of the BCLC staging system) (). Ongoing RCTs in first-line combined or
in monotherapy versus sorafenib or as a second-line choice versus placebo will define the population that benefits from
this approach.

2.3.2 Evaluation of treatment response
Like for the curative loco-regional techniques discussed in case 2, the modified RECIST criteria for evaluation of tumor
response shall be used.

2.4 Case 4

A 59-year-old female patient with alcoholic cirrhosis, complicated with portal hypertension (esophageal varices, thrombo-
cytopenia due to hypersplenism) was referred to our Hepatology Unit outpatient clinic for evaluation of liver transplant
suitability in 2010. On the initial ultrasound study, she presented multiple hepatic nodular lesions. Her past medical history
was remarkable for positive hepatitis B core antibody, controlled asthma, chronic gastritis (negative for H. pylori) and
paroxistic atrial fibrillation. CT showed 3 nodular lesions in the right lobe, with 1, 2 and 4 cm, enhanced in the arterial
phase and with portal wash out.

The patient was in good health, and her ECOG performance status was 0. Laboratory data demonstrated normal liver
function. Her Child-Pugh score was A5, and the tumor stage was BCLC stage B.

According to the clinical practice guidelines for HCC, because the multifocal HCC dimensions were beyond Milan
criteria, downstaging TACE was considered. After 3 sessions of TACE with doxorubicin during 2010, there was evidence
of tumor progression, transitioning to stage C of the BCLC system.

She was started on sorafenib in December 2010, with some erratic compliance for the first 5 months. She showed clinical
and radiological stability for almost 2 years. In January 2013 she developed physical impairment, with ECOG
performance status 1-2, progression to Child-Pugh B8 with refractory ascites and hepatorenal syndrome, without evidence
of tumor mass progression. She died in August 2013.

Systemic palliative treatment

At diagnosis, approximately 70% of the patients with HCC are not eligible for curative surgery **. HCC is recognized
as one of the most chemo-resistant tumor types, with an overall response rate to systemic chemotherapy lower than
10% BY. Until 2007 no systemic drug was recommended for patients in advanced stages, a remarkable situation in
oncology.

2.4.1 Molecular targeted therapies

Sorafenib, an oral multikinase inhibitor with antiproliferative and antiangiogenic properties, is the only systemic treatment
demonstrating a statistically significant but modest overall survival benefit (31% decrease in the relative risk of death) and
significant impact on disease progression [ **, being widely accepted as a standard first-line systemic therapy.
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There are no clinical, molecular biomarkers or functional imaging techniques available to identify the best responders to
sorafenib, to predict who responds best or to identify when efficacy is lost.

It is consensually recommended for patients with advanced tumors (BCLC stage C - extra-hepatic lesions, macrovascular
invasion) or those who do not response to loco-regional therapies, provided that they still have well-preserved liver
function (Child-Pugh A class) [*7** No clear recommendation can be made to Child-Pugh B patients, although some
(84 851 1t is

recommended to maintain sorafenib at least until progression, and beyond that point second-line studies can be considered.

cohort studies reported a similar safety profile in such patients with no liver function decompensation

Sorafenib is a well-tolerated drug; the most common adverse events observed in these studies included diarrhea, fatigue,
weight loss and palmar-plantar erythrodysesthesia syndrome. Drug-related adverse events were considered manageable,
and no death related with toxicity was described ©** ¢!,

Combination of sorafenib with other curative or palliative treatments

The role of sorafenib in early stages of the disease is yet to be defined. The possibility of using a systemic agent after an
intended curative therapy such as hepatic resection or complete local ablation could impact the high recurrence rates, by
undermining micro-metastatic disease that may be present at the time of resection and inhibiting subsequent tumor
angiogenesis. In practice, the few published studies did not prove that adjuvant therapies decrease post-resection HCC
recurrence *%,

Sorafenib used in patients on the waiting list for liver transplantation who are anticipated to wait less than 6 months, was
proved to be cost-effective compared with no therapy at all. As waiting times increased beyond 6 months, the use of
sorafenib became less effective [*”). However, in terms of safety in the pre-transplant setting, the available studies reported
significant increased risk of biliary complications and acute cellular rejection ** ). Therefore, under current evidence, the
use of sorafenib for stabilization or downstaging of HCC in pre-transplant setting, cannot be formally recommended by
scientific groups.

In intermediate stages, three RCT investigated the outcomes in patients who received sorafenib in conjunction with
TACE "%l Sorafenib was tested after completion of TACE (sequential), before TACE, held at time of TACE
(interrupted) or in a continuous fashion. These studies showed controversial results, with no clear clinically meaningful
increase in survival. There are 2 more RCT ongoing further exploring the role of TACE with or without sorafenib (ECOG
1208 in United States and NCI01324076 in the United Kingdom).

Other systemic treatments

Several systemic therapies, including chemotherapy, hormonal compounds, immunotherapy showed inconclusive or
negative results, with marginal survival benefit in most clinical trials ''”! but this result can partly be due to poor efficacy

and increased toxicity due to underlying cirrhosis **.

2.4.2 Chemotherapy

In recent years, there have been multiple studies of chemotherapy regimens for HCC, most of them based on doxo-
rubicin . The gemcitabine plus oxaliplatin (GEMOX) regimen appeared to be the most promising, based on its lack of
renal and hepatic toxicity in patients with underlying cirrhosis and its interesting efficacy in phase II trials 7). The
largest multicenter study suggested that GEMOX is effective with an acceptable profile of safety; the induced tumor
response allowed a secondary local therapy option that was not initially feasible in a significant proportion of patients,
which suggests that it could be indicated as a first line treatment for patients who may particularly benefit from tumor
downsizing 1. GEMOX may be a therapeutic option after sorafenib discontinuation in the absence of a validated second
line treatment.

130 ISSN 1925-4067 E-ISSN 1925-4075



www.sciedu.ca/jst Journal of Solid Tumors, 2015, Vol. 5, No. 2

No regimen has been proven effective in prolonging the survival of patients with HCC "%l Therefore, the use of

systemic chemotherapy in HCC is still discouraged by all scientific associations % '],

2.4.3 Combination of sorafenib with other systemic agents
Sorafenib has also been evaluated in combination with other systemic chemotherapeutic agents with a goal to improve

efficacy: doxorubicin """, octreotide ""*! and oxaliplatin '), tegafur/uracil "™, cisplatin and gemcitabine ', All of
these studies reported some survival advantage over monotherapy with sorafenib, but they have small sample sizes. Large

randomized double-blind studies are needed to establish the role and toxicity profile of these combination regimens.

3 Conclusions

Major changes had occurred in the diagnosis and management of HCC. From a global perspective the most emergent need
is to improve HCC prevention, namely, avoiding fibrosis progression, acting directly on the cause that promotes the liver
disease (treating hepatitis B, hepatitis C, promoting abstinence, etc.). Because most HCC are still diagnosed at late stages,
where treatment options are palliative, it is also crucial to foment awareness in order to promote timely surveillance of
at-risk patients. Not a single therapeutic strategy fits all HCC presentations, as patient and their disease-specific features,
due to underlying chronic hepatic disease, are also crucial for decision making.

For outcome prediction, treatment planning and research, the BCLC staging system is the current recommendation. One of
the greatest problems limiting potential curative treatment for HCC is the high risk of recurrence after curative strategies
and the lack of effective approaches to reduce it. Also, no standard of care currently exists for second-line treatment in
HCC’s advanced stages. Systemic agents other than sorafenib are not currently recommended for management of HCC,
existing an actual effort to search for other non-hepatotoxic systemic regimens.

Several areas in management of HCC are under investigation, including the use of biomarkers to identify treatment
responders, use of neoadjuvant and/or adjuvant therapies to decrease recurrence after resection or ablation, combinations
of local and systemic therapies, combinations of systemic targeted therapies, and second-line therapies.

Overall, HCC is a “dynamic” disease along its course, conducting to different therapeutic approaches, which depend on
the initial stage, its evolution and treatment response, making feasible that, for the same patient, different therapeutic
strategies may be used along the time.
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