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Abstract

After decades of frustrating nihilism due to lack of innovative therapeutic solutions, the onco-hepatological
community is facing up to important novelties for the treatment of intermediate and advanced stages of liver
cancer. Four new drugs have been investigated and resulted in positive data: lenvatinib resulted not inferior to the
standard of care sorafenib in first line, regorafenib and cabozantinib demonstrated prolonging survival in patients
progressed to sorafenib and nivolumab approved by FDA as option after first-line. Contemporary, the knowledge
acquired after ten years’ experience of sorafenib in patient selection and adverse events management revealed
an increase of the outcomes. Physicians dedicated to treat advanced and intermediated liver cancer are close to
live a new era where systemic treatments could have a huge impact on the disease. The aim of this review is to
anticipate this new approach at the disease, summarizing data currently available for these therapies to identify
therapeutic strategies of sequences and choosing drugs according to the patient profile.
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INTRODUCTION

In the last decade the outcomes of many oncologic diseases have been dramatically transformed
consequently the introduction of novel therapies; moreover, the recourse to sequential or combination
strategies allowed to achieve long term benefits in overall survival (09)™?!. This aspect is particularly
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evident in areas of oncology such as breast, colon or kidney cancer where the prognosis associated with
these pathologies was only of some months few years ago, conversely therapeutic strategies allow to reach
survivals quantifiable in order of years at present time'". Unfortunately, such therapeutic successes are still
challenging for patients currently receiving diagnosis of intermediate or advanced stage of hepatocellular
carcinoma (HCC), because of the restricted efficacy for systemic therapies. Such difficulty in finding an
active systemic therapy is strictly related to the biology of HCC: differently than other oncological diseases,
the primary malignancy of the liver occurs predominantly in patients with two diseases: the tumor and the
underlying cirrhosis™. Therefore, if the single drug can slow down the oncological progression, the same
drug may worsen the cirrhotic component of HCC leading the patient towards to exitus™",

Systemic therapies in liver cancer achieved the first important goal in 2007 when the introduction of the
target agent sorafenib provided a therapeutic option for patients with HCC in progression or evaluated
not suitable for locoregional treatments'™. After this initial success, a sense of nihilism persisted in the
oncology community in the subsequent decades due to failure of the new studies with molecular targeted
agents to demonstrate a benefit in OS or time to tumor progression (TTP) or progression-free survival
(PES). Phase 3 trials failed to show superiority of sunitinib, erlotinib plus sorafenib, FOLFOX, doxorubicin,
or non-inferiority of brivanib, linifanib to sorafenib in the first-line settingm. Similarly, the drugs brivanib,
everolimus, linifanib, ramucirumab and tivantinib failed pivotal studies designed in second-line settings in
patients progressing or intolerant to sorafenib’.

In this depressing scenario a turning point was reached very recently, after the announcement of positive
results of the phase 3 studies conducted with new biological therapies. The first drug showing to prolong
the overall survival sequentially to sorafenib was regorafenib[7’8]. After short time, lenvatinib resulted non-
inferior to sorafenib in the first line of treatment'”, cabozantinib showed efficacy after sorafenib progression
or in patients with intolerance to this drug", and nivolumab received conditioned FDA approval for
patients pretreated with sorafenib"®. At the same time, the experience with sorafenib in HCC after many
years increased outcomes in survival due to better patient selection and better adverse events management,
encouraging the medical community to pursue excellence in disease management with this mature

drug["’u].

The goal of this paper is to take stock the situation regarding systemic drugs evaluated in the intermediate
and advanced HCC setting. We focused only on therapies which achieved positive results in phase 3 trials
or an early approval by health authorities after phase 1/2 conducted, and we tried to position every therapy
according to data nowadays available.

RADICAL THERAPIES VERSUS SYSTEMIC TREATMENTS

Radical therapies are the most frequently used treatment in HCC and are represented by surgical resection,
liver transplantation and the local destruction methods known as loco-regional therapies. These are able
to turn out to the radical destruction of the tumor but they have never demonstrated to prolong OS in
prospective phase 3 studies conducted on HCC populations with intermediate or advanced stage[”'”]
Therefore, current evidence indicates that potentially curative treatments result only for very early- and
early-stage HCC.

The surgical treatments transplantation and resection are evaluated as potentially curative in early stages of
the disease for carefully selected HCC patients, but are usually discouraged in advanced phases due to the

high risk of hepatic decompensation and neoplastic progression in the frame time awaiting surgery[”].

The BCLC algorithm reported transarterial chemoembolization (TACE) as the first-line treatment for the
intermediate stage in HCC patients, however TACE may have high recurrence rates and should therefore not
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Table 1. Patient unsuitable for TACE or with absolute contraindications to cTACE according to ESMO 2012 guidelines

Exclusion criteria for cTACE

Decompensated cirrhosis (Child-Pugh B > 8), including:
-Jaundice
-Clinical encephalopathy
-Refractory ascites
Extensive tumour with massive replacement of both entire lobes
Severely reduced portal vein flow (e.g., portal vein occlusion or hepatofugal blood flow)
Technical contraindications to hepatic intra-arterial treatment (e.g., untreatable arteriovenous fistula)
Bilio-enteric anastamosis or biliary stents
Renal insufficiency (creatinine clearance < 30 mL/min)

cTACE: conventional transarterial chemoembolization; ESMO: European Society of Medical Oncology

Table 2. When to stop TACE? Definition of TACE failure/refractorines

Authors Criteria for definition of TACE failure/refractorines

Kudo et a/."** Intrahepatic lesion (> 2 consecutive incomplete necrosis; > 2 consecutive appearances of a new lesion recurrence)
Appearances of vascular invasion
Appearance of EHS

Continuous elevation of tumor markers

Yamanaka et a/.'**"  TACE failure
Inability to select the feeding artery of the HCC because of arterial devastation; deterioration of liver function and/or
tumor thrombosis of the portal vein
TACE refractory
Repetitive tumor recurrence in the liver; appearance of vascular invasion; appearance of distant metastasis; continuous
increase in tumor marker levels after TACE

AISF et a/.*" The AISF expert panel considers failure of TACE the lack of objective response of the treated lesions after two procedures
(consider also a multi-disciplinary decisional setting)
Sieghart et a/*" ART score

TACE: transhepatic arterial chemoembolization; ART: assessment for retreatment with TACE

be considered a curative therapy[m_ls]. This loco-regional treatment may not represent the only therapeutic
option for this stage of patients because authors reported that TACE can deal good results in center
with good experience after a careful selection of patients, but may also present technical difficulties and
contraindication"”. Table 1 shows the main patients characteristics in which TACE is contraindicated,
absolute and relative contraindications generally include features of decompensated liver disease, extensive
bilobular tumor load and impaired integrity of the portal vein due to thrombosis or hepatofugal flow, as well
as untreated large varices, massive tumor diameter, and severe co-morbidities.

A point of discussion is when to establish TACE failure/refractoriness and, consequently, patient should be
switched to a different therapy. The lack of a clear definition of the right moment to stop the re-treatments
with TACE due to failure or refractoriness may lead to unnecessary overtreatment with TACE that may
worsen the liver function, precluding the opportunity to shift the patient to systemic treatments”*”. Table 2
summarizes the criteria identified to define the failure of TACE by experts and guidelines. The assessment
for retreatment with TACE (ART) score is a simple validated algorithm useful for deciding the potential
benefit of undergoing a third TACE evaluating three prognostic factors: the increase in aspartate transaminase
(AST) level by more than 25%, the increase in the Child-Pugh score and the absence of tumor response.
TACE has a good prognostic effect on patients with ART score of 0-1.5, while patients with ART score > 2.5
might have minor or even no prognostic benefits>"**.

Similarly, to TACE, the effectiveness of the intra-hepatic radioembolization (TARE) using microspheres
loaded with yttrium-90, may depend on the operator’s manual skills™. Table 3 reports levels of evidence
associated to TARE by the principal international guidelines and recommendations; the use of TARE
in HCC is supported by data based on retrospective series and uncontrolled prospective studies. Two
randomized studies (SARAH and SIRVENIB), designed to show the superiority of TARE versus sorafenib,
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Table 3. Primarily International Guidelines and level of evidence associated to radioembolization

Guidelines Recommendation Level of recommendation
ESMO 2012 Radioembolization may be competitive with sorafenib or TACE in subsets of patients, such Category IlI, C

as those with prior TACE failure, excellent liver function, macrovascular invasion and the

absence of extra-hepatic disease

Current phase 3 studies are evaluating the place of radioembolization versus TACE in
patients with intermediate stage HCC, and as single modality or combined with sorafenib in
patients with advanced HCC compared with sorafenib

AASLD 2010" Radioembolization with Yttrium90-labeled glass beads has been shown to induce extensive Level Il
tumour necrosis with acceptable safety profile. However, there no studies demonstrating an
impact on survival and hence, its value in the clinical setting has not been established and
cannot be recommended as standard therapy for advanced HCC outside clinical trials

TACE: transhepatic arterial chemoembolization; HCC: hepatocellular carcinoma

Table 4. Efficacious systemic therapies for HCC

Study Arms ?:I::::sf;t HR Adverse events (Grade 3-4)
1st line setting SHARP™ Sorafenibvs.  10.7 (vs. 79)  0.69  Hand-foot skin reaction (8%), diarrhoea (8%), fatigue (3),
placebo hypertension (3%)
ASIA PACIFICY®  Sorafenibvs.  6.5(vs. 4.2) 0.68  Hand-foot skin reaction (11%), diarrhoea (6%), fatigue (3%)
placebo
SELECT™ Lenvatinibvs. 13.6 (vs.12.3) 092  Hypertension (23%), increased blood bilirubin (7%), proteinuria
sorafenib (6%), elevate aspartate aminotransferase (5%)
2nd line setting  RESORCE™” Regorafenib  10.6 (vs. 7.8)  0.63  Hypertension (15%), hand-foot skin reaction (13%), fatigue (9%),
vs. placebo diarrhoea (3%)
CELESTIAL™® Cabozantinib 10.2 (vs. 8.0) 0.76  Hand-foot skin reaction (17%), hypertension (16%), increased
vs. placebo aspartate aminotransferase (12%), fatigue (10%)
CheckMate Nivolumab 15.6 - Increased aspartate aminotransferase (18%), increased alanine
040" single arm aminotransferase(11%), increased blood bilirubin (7%), immune-
(expansion mediated hepatitis (5%)
cohort)

were conducted in patients with intermediate or advanced HCC no longer susceptible to TACE™***!, Both

trials failed to demonstrate a survival benefit from transarterial radioembolization compared with sorafenib.
Moreover, the median overall survival of patients treated with TARE resulted lower than sorafenib. In
addition, in both studies a significant proportion of patients randomized to TARE never received the
planned therapy (26.5% and 28.6% of patients of TARE arm vs. 7% and 9.0% in the sorafenib arm respectively
in SARAH and SIRVENIB). This may suggest difficulties in selecting patients and implementing TARE
procedure in clinical practice.

Worth to be mentioned is that these studies demonstrated only the inferiority of TARE to systemic
treatment and not the non-inferiority. In fact, in study designs the hypothesis of non-inferiority had not been
prespecified in the protocol.

SYSTEMIC TREATMENTS FOR HCC

Table 4 reports the efficacious systemic therapies in intermediate and advanced stage of HCC, estimated as
therapies achieving successful in phase 3 trials or early approved by health authorities accounting for phase
2 data. A summary of the main studies currently available are described in this section.

Sorafenib

Sorafenib is an oral multikinase inhibitor that has antiangiogenic, anti-proliferative, anti-metastatic and
anti-immunosuppressive activities. Sorafenib inhibits the activity of targets present in the tumour cell
(CRAF, BRAF, V600E BRAF, c-KIT, and FLT-3) and in the tumour vasculature (CRAF, VEGFR-2, VEGFR-3,
and PDGFR-f3). RAF kinases are serine/threonine kinases, whereas ¢-KIT, FLT-3, VEGFR-2, VEGFR-3, and
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PDGFR-f§ are receptor tyrosine kinases. Sorafenib demonstrated a statistically significant improvement of
OS in Child Pugh class A patients with intermediate or advanced HCC (BCLC stages B and C) in two large
phase 3, randomized, placebo-controlled trials performed in Western countries (SHARP) and in Asia-Pacific
(ASIA-PACIFIC)™™.

In the SHARP trial the OS and TTP were respectively 10.7 and 5.5 months (7.9 and 2.8 months respectively
for the placebo group)[s], while in the ASIA-PACIFIC trial OS and TTP were 6.5 and 2.8 months respectively
(4.2 and 1.4 months for the placebo group)[“]. The hazard ratios for OS and TTP were nevertheless
comparable between the two trials, indicating similar magnitude of clinical benefit. The observed differences
in median OS and TTP in these 2 trials were probably due to poorer disease characteristics of advanced
disease in the ASIA-PACIFIC trial compared to the SHARP trial™”. Subgroup analyses have shown that
sorafenib consistently provides an OS benefit compared with placebo irrespective of baseline conditions such
as disease etiology, baseline tumor burden, performance status, tumor stage, and prior therapyls’“’“].

A pooled global population enrolled in the two pivotal studies was analysed to identify potential predictive
factors of sorafenib treatment benefit. This analysis turned out that sorafenib treatment provided a survival
benefit across all categories of patients, showing a significant magnitude of benefit in patients with disease
confined to the liver (without extrahepatic disease - EHS) or HCV cirrhosis or a low neutrophil-to-
lymphocyte ratio status™.

The efficacy and the safety profile of sorafenib already observed in clinical trials were confirmed in real-
world experiences assessing sorafenib in patients who are not selected by strict clinical trial criteria,
including patients with comorbidities and those receiving concomitant medication**".

Both in clinical and field-practice studies, the most frequent sorafenib-associated adverse events resulted
in dermatological lesions as hand-foot skin reaction, fatigue and diarrhoea, whereas treatment-related liver
adverse events are overall less frequently reported[“]. Single experiences reported that the occurrence of
hypertension, diarrhoea and skin lesions are generally correlated to higher survival benefits, therefore the
occurrence of some toxicities should be managed and not immediately address to discontinuation*". At
this regard, treatment strategies based on temporary suspensions followed by restart of therapy at lower
doses may help in management of sorafenib tolerance in patients presenting relevant adverse events.

The results collected showed poorer outcomes in patients with Child-Pugh B cirrhosis treated with sorafenib,
when compared with patients with Child-Pugh A cirrhosis. This finding could be likely attributed to a more
severe liver dysfunction and more compromised conditions of Child-Pugh B patients and not to an effect of
the drug itself.

With the aim to extend the benefit observed with sorafenib to patients with earlier stages of disease (BCLC-A
and B), many phase 2 and 3 trials were conducted to evaluate safety and efficacy of sorafenib in surgical
adjuvant setting and in combination with loco-regional therapies[”_“]. All these studies did not achieved the
primary endpoint, authors reported possible explanations due to the design of the studies. However new
study of combination or in adjuvant setting are currently ongoing with different treatment schedules.

Failing results were observed also combining sorafenib with systemic therapies. Indeed, the two trials
sorafenib plus erlotinib and doxorubicin plus sorafenib failed to show the superiority of the combination

. . [45,46]
arms versus sorafemb 3.101’16 as comparlson arm .

Currently sorafenib is the standard of care for advanced HCC as reported by many guidelines and the

improvement of survival associated with this drug is supported by the highest level of evidence”.
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Regorafenib

Regorafenib is an oral multikinase inhibitor, targeting angiogenic, stromal and oncogenic receptors
VEGFR1-3, TIE-2, RAF-1, BRAF, BRAFV600, KIT, RET, PDGER, and FGFR"". Besides, studies in vivo
reported that the drug can inhibit the factor CSF1R and to reduce levels of tumor associated macrophages,
a factor implicated in the tumor-specific immune response and in tumor growth[“]. The drug was initially
approved for colorectal cancer and for gastrointestinal stromal tumor by the main health authorities.

A phase 2 study conducted on 36 patients with intermediate or advanced HCC resistant to sorafenib
reported that regorafenib presented acceptable tolerability and antitumour activity[”]. In the pivotal phase 3
study (RESORCE), more than 500 patients affected by advanced HCC with liver function Child-Pugh A and
with ECOG PS 0-1, were randomised (2:1) to receive 160 mg oral regorafenib or placebo plus best supportive
care once daily for 1-3 of each four week cycle”™. Patients were stratified for region, ECOG PS score,
extrahepatic spread, vascular invasion and AFP.

Worth mentioning is that the study was designed with the aim to avoid enrolling patients potentially non-
responding to tyrosine kinase inhibitor (TKI). In fact, the RESORCE study admitted only patients with a
documented radiological progression to sorafenib and tolerant to the drug (defined as receiving sorafenib >
400 mg daily for at least 20 of the last 28 days of treatment).

The results indicated significant improvements in the primary endpoint of OS [10.6 months with regorafenib
vs. 7.8 months with placebo hazard ratio (HR) 0.63, P < 0.0001] besides the secondary endpoints PFS (3.1
vs. 1.5 months, HR 0.46; P < 0.001). These benefits were maintained across all subgroups. In addition,
patients treated with regorafenib had significantly better overall response and disease control rate than best
supportive care. After a median 3.8 months, patients treated with regorafenib presented a reduction of 38%
of the risk of death and a 54% reduction in the risk of progression or death compared to placebo[sol

The most common AEs grade > 3 in patients of the regorafenib group were hypertension (15.2% regorafenib
vs. 4.7% of the placebo group), hand-foot skin reaction (12.6% vs. 0.5%), fatigue (9.1% vs. 4.7%), and diarrhea
(3.2% vs. 0%)"".

Similarly to sorafenib, the survival subgroup analysis of RESORCE evaluating the incidence of skin lesions
proposed that hand-foot skin reaction may be a marker for regorafenib activity: infactamong regorafenib-
treated patients, OS was improved in patients who had HFSR at any time during the trial and who had
their first HFSR event within the first cycle compared with those without HESR during those periods

[50]

(13.2 vs. 8.1 months, HR 0.66) .

An additional exploratory analysis evaluating the global benefit of the sequence sorafenib-regorafenib
showed that the median OS from the start of sorafenib was 26 months for the sequence sorafenib-regorafenib

(whereas resulted 19.2 months in the sequence sorafenib-placebo)".

Following this positive study, an indication expansion for regorafenib was approved in April 2017 in the
USA, in May 2017 in Japan and in August 2017 in EU, allowing its use in second-line therapy for HCC.

Lenvatinib

Lenvatinib is a multitargeted TKI of the VEGFRSs 1, 2, and 3, FGFRs 1-4, PDGFR «, RET, and KIT signaling
involved in tumor angiogenesis and malignant transformation'™. Lenvatinib was approved at the dosage
24 mg daily to treat patients with differentiated thyroid cancer refractory to iodine-131 therapy, later the
drug was approved in combination with everolimus as a treatment for the second line of renal cell carcinoma
at dosage 10 mg daily[sz’ss]
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Favorable outcomes were achieved in a phase 2 single-arm study on 46 patients with advanced HCC treated
with 12 mg of lenvatinib daily until progression or toxicity*”. An independent review committee referred
that the median in TTP was 7.4 months, the overall response rate evaluated by modified RECIST criteria
(mRECIST) was 37%, and the median OS was 18.7 months. The most common toxicities were hypertension,
palmar-plantar dysesthesia, thrombocytopenia, anorexia and proteinuria. These adverse events leaded to

dose reductions in 74% of the cases and drug discontinuation in 22% ",

Basing on this phase 2 data, the following phase 3 trial (REFLECT) assumed that lenvatinib exposure was
influenced by body weight. Consequently, the doses used in the REFLECT trial were 8 mg for patients
with weight < 60 kg and 12 mg for others. In this phase 3 study, a total of 954 patients with unresectable
HCC were randomized 1:1 according to an open-label, randomized, parallel-assignment, active-controlled
protocol, to compare the efficacy of lenvatinib versus sorafenib as a first-line systemic treatment according to
a non-inferiority design[ssl. The primary endpoint of OS was initially evaluated for non-inferiority and then
for superiority. The study excluded patients with 50% or higher liver occupation, obvious invasion of the bile
duct, or invasion at the main portal vein.

The primary endpoint of non-inferiority of lenvatinib in terms of OS compared with sorafenib was
met: lenvatinib resulted not-inferior in mOS (13.6 months with lenvatinib and 12.3 months with
sorafenib). Differently, the OS of lenvatinib over sorafenib was not achieved. Additionally, lenvatinib
achieved significant and clinically meaningful improvement in PES (7.4 vs. 3.7 months), TTP (8.9 vs.
3.7 months) and overall response rate (24% vs. 9% by mRECIST). The median duration of treatment with
lenvatinib was 5.7 vs. 3.7 months with sorafenib™.

Investigators detected that the treatment duration for lenvatinib arm was shorter than time to progression
(5.7 vs. 8.9 months) and that this datum was not observed in the sorafenib arm (both 3.7 months). This could
be related to a major incidence of lenvatinib definitive interruption before tumor progression probably due
to a greather incidence of serious treatment emergent adverse events in the lenvatinib arm and not in the
sorafenib arm.

In the two arms of the study, a similar level of treatment-emergent adverse events was observed for dose
reductions (37% of patients in the lenvatinib arm versus 38% in the sorafenib) and drug discontinuations (9%
vs. 7% respectively).

Lenvatinib showed an higher incidence of grade > 3 treatment-emergent adverse events (57% vs. 49%), and
the most common grade 3/4 treatment-emergent adverse events resulted hypertension (23% in lenvatinib
arm vs. 14% of sorafenib), decreased weight (8% vs. 3%), decreased platelet count (6% vs. 3%), elevated
aspartate aminotransferase (5% vs. 8%), decreased appetite (5% vs. 1%), diarrhea (4% vs. 4%), and palmar-

[55]

plantar erythrodysesthesia (3% vs. 11%) .

Cabozantinib

Cabozantinib is a tyrosine kinases inhibitor with activity directed to MET, VEGFR2, FLT3, ¢-KIT, and
RET"*. This drug was initially approved by FDA on November 2012 for the treatment of metastatic
medullary thyroid cancer with dosage 140 mg daily. In April 2016 Cabozantinib was approved for the
second-line treatment of advanced renal cell carcinoma after prior antiangiogenic therapy while in renal cell
carcinoma at dosage of 60 mg daily.

Cabozantinib was also investigated in HCC patients as part of a phase 2 randomized discontinuation
trial®; a cohort of 41 patients with HCC was treated with 100 mg daily of drug, the disease control rate
at 12 weeks was 68% with two partial responses. The efficacy resulted independent from a prior sorafenib
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therapy. Grade 3 and 4 adverse events included diarrhea (20%), palmar-plantar erythrodysesthesia (15%) and

[57]

thrombocytopenia (15%). More than the half of patients (59%) required at least one dose reduction

In the randomized, double-blind, parallel-assignment, placebo-controlled phase 3 trial (CELESTIAL), 707
subjects with HCC were randomized according to a 2:1 ratio to receive cabozantinib at 60 mg daily (n = 470)
or placebo (n = 237)[58]
A, and resulted progressed or intolerant to at least 1 prior systemic therapy for advanced HCC. Worth to
be mentioned is that 28% of subjects received two prior systemic therapies regimen, therefore CELESTIAL
study enrolled also patients receiving cabozantinib as third line of treatment. The primary endpoint OS
resulted significant favorable to cabozantinib: 10.2 months compared with 8.0 months with placebo,
representing the 24% reduction in the risk of death (HR 0.76; 95% CI 0.63-0.92; P = 0 .0049). The PFS with
cabozantinib was 5.2 months compared with 1.9 months for placebo, corresponding to the 56% of reduction
in the risk of progression or death with the targeted therapy (HR 0.44; P < 0.0001). In the subgroup analysis
of patients receiving only prior sorafenib, the median OS was 11.3 months with cabozantinib compared with
7.2 months for placebo (HR 0.70)[58].

. All the patients presented ECOG performance status of 0 or 1, Child-Pugh score of

In the treatment arm resulted an increased number of patients discontinuing due to treatment-related
adverse events, in particular the most common grade 3/4 adverse events with cabozantinib resulted
hand-foot skin reaction (17% vs. 0% in placebo arm), hypertension (16% vs. 2%), increased aspartate
aminotransferase (12% vs.7%), fatigue (10% vs. 4%), and diarrhea (10% vs. 2%). In addition, cabozantinib
arm presented a higher incidence of grade 5 adverse events; in fact, 6 patients died due to hepatic failure,
esophagobronchial fistula, portal vein thrombosis, upper gastrointestinal hemorrhage, pulmonary embolism,
and hepatorenal syndrome. The median duration of exposure resulted in 3.8 months and 2 months in
cabozantinib and placebo arms respectively[“]. Notably, the discordance registered between PFS and DoE
in the active arm versus the placebo one could be explained by the significant higher incidence of adverse
events in the cabozantinib group that could have been led to an earlier treatment discontinuation, reflecting
probably a not easy management of toxicities.

Nivolumab

Nivolumab in HCC was investigated in the CheckMate-040 trial, a multicenter, open label phase I/II
study conducted from November 2012, to August 2016 in adults (= 18 years) with histologically confirmed
advanced HCC with or without hepatitis C or B (HCV OR HBV) infection. A previous sorafenib treatment
was allowed™. The study enrolled 48 patients in a first dose-escalation phase and 214 patients in a
subsequent dose-expansion phase. Primary endpoints were safety and tolerability for the escalation phase
and objective response rate (evaluated by RECIST version 1.1) for the expansion phase.

In the escalation phase, patients received 0.1 to 10 mg/kg of IV nivolumab every 2 weeks. Nivolumab 3 mg/kg
every 2 weeks was chosen for the dose expansion phase™. The confirmed overall response rate assessed by
blinded independent central review was 14.3% (22 of 154 patients), with 3 complete responses (1.9%) and
19 partial responses (12.3%). Response duration ranged from 3.2 to more than 38.2 months; 91% of those
patients had responses of 6 months or longer and 55% had responses lasting 12 months or longer.

Common adverse reactions occurring in more than 20% of patients included fatigue, rash, musculoskeletal
pain, pruritus, diarrhea, nausea, asthenia, cough, dyspnea, constipation, decreased appetite, back pain,
arthralgia, upper respiratory tract infection, and pyrexia. Differently for the safety profile previously
described in nivolumab label, patients of CheckMate-040 reported a higher incidence of elevations in
transaminases and bilirubin levels: treatment-emergent grade 3 or 4 AST was observed in 27 (18%) subjects,
grade 3 or 4 ALT in 16 (11%) patients, and grade 3 or 4 bilirubin in 11 (7%) patients. Immune-mediated
hepatitis requiring systemic corticosteroids occurred in 8 (5%) patients[”].
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In September 2017 American Food and Drug Agency granted priority review to nivolumab for HCC and
approved it for patients who have previously been treated with sorafenib, at the dosage of 240 mg every
2 weeks. As a condition of accelerated approval, larger phase 3 randomized trials of nivolumab versus
sorafenib will be required to verify the clinical benefit of nivolumab for this indication. A randomized,
multicenter phase 3 study of nivolumab versus sorafenib as first-line treatment in patients with advanced
hepatocellular carcinoma (CheckMate 459) is ongoing with the goal to enroll 726 patients and the estimated
primary completion date is October 201"

DISCUSSION

Ten years after sorafenib introduction in HCC scenario, novel knowledge about this mature drug and the
availability of four new drugs are opening innovative therapeutic perspectives for patients suffering from
this disease.

Firstly, new evidences coming from clinical practice allowed a renovate use of sorafenib in first line setting.
In particular, an important recommendation is to remain in therapy for patients experiencing toxicity
during the first weeks of therapies. In fact, at the era of the studies SHARP and ASIA PACIFIC, those
patients experiencing important adverse events were considered unsuitable to sorafenib and were suggested
to permanently discontinue this therapy. Differently, at the present time, prospective and retrospective
data seem to indicate that most likely these patients could receive the major benefit to sorafenib. Indeed,
prospective studies and retrospective experiences identified toxicities as a probable marker of response to
the therapy. This suggest managing patients experiencing toxicities with an appropriate tolerable adverse
event protocol, proposing momentary suspensions followed by restart of therapy at lower doses with the aim
to generate drug-tolerance. Nevertheless, a small randomised clinical trial, comparing TACE plus external
beam radiotherapy (RT) versus sorafenib in patients affected by hepatocellular carcinoma with macroscopic
vascular invasion and Child-Pugh A liver function, demonstrated a superiority of the TACE-RT group over
sorafenib: at week 12, the PES rate was 86.7% vs. 34.3%, with a higher rate of radiologic response (33.3% vs.

2.2%), a better time of progression (31 vs. 11.7 weeks), and an overall survival of 55 vs. 43 weeks'®".

The second innovative point of this new era is the solution to the historic unmet need due to lack of second
line therapies in HCC patients progressing to sorafenib. In the past 10 years the scanty opportunity for
these patients was the re-treatment with higher dose of sorafenib, or the participation in a clinical trial.
Presently, regorafenib is the only second line systemic therapy available worldwide in patients progressed on
sorafenib. First-line patients with a very severe intolerance to sorafenib unable to follow a tolerable adverse
event protocol may will benefit from the lenvatinib, once approved by Health Authorities, because proved
to be non-inferior to the standard of care sorafenib and presenting a different toxicity profile. Cabozantinib
and nivolumab could be valid second-line options that allow to reach the “embarrassment of riches” also for
treating intermediate and advanced stages HCC.

But these new therapeutic options open the dilemma on which second-line should be chosen. A first
speculative solution could evaluate survival data observed in pivotal trials of each therapy. Survival
benefit data refers that the sequence sorafenib-regorafenib is associated to 26 months, no data have been
reported for the sequences sorafenib-cabozantinib and sorafenib-nivolumab. Besides, while regorafenib was
evaluated only in patients with sorafenib progression, cabozantinib was studied in population generically
progressed to TKIs because CELESTIAL trial enrolled also patients treated with front-line drugs different
from the standard of care. Moreover, including in the trial a significant number of patients with two
previous regimens, cabozantinib could be evaluated as a third line therapy too. With the goal to achieve the
maximum lines of treatment, a possible sequence strategy may include the use of regorafenib in a second
line after progression to sorafenib, allowing to reach a third line of therapy with cabozantinib. The role of
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immunotherapy must be still understood, evaluating the efficacy and tolerability data deriving from the
ongoing phase 3 studies requested by regulatory agency. These studies have concluded enrollment and final
outcomes will be presented in the next months at congresses.

But a more reliable criterion that could guide the choice of such drugs is the evaluation of tolerability profile
detected in clinical trials. Consequently, the choice of the second line drug should be tailored based on
patients’ characteristics, comorbidities and expected toxicity profile associated with each regimen. At this
regard, pivotal studies indicated that regorafenib had a sorafenib-like liver toxicity profile with hepatic
adverse events resulting like placebo, while cabozantinib increased liver toxicity, as evidenced by the increase
in grade 3/4 transaminases of 12% suggesting attention to patients with very high transaminase values at the
baseline. Similarly, nivolumab does not seem to induce the same toxicity seen for the other two drugs (hand-
foot skin reaction, diarrhea, hypertension), but may have increased liver toxicity, revealed by the increase in
grade 3/4 bilirubin.

An additional therapeutic opportunity for the second-line treatment could be represented also by
ramucirumab. At the day of writing a press release announced that this drug demonstered efficacy in a
phase 3 study conducted on patients pretreated with sorefenib and with AFP > 400 ng/mL[67].

CONCLUSION

Improved knowledge of the standard of care and new therapies coming up after 10 years of failure in HCC,
trigger new hopes for patients and hepato-oncological community to extend the survival in a disease that
remains one of the leading causes of cancer-related deaths around the world. Currently the lack of adequate
predictive or potential biomarkers factors makes challenging the identification of patients who will benefit
with durable responses from each therapy.
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