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Abstract: Management of advanced hepatocellular carcinoma is challenging. With an

increasing number of options for the first and second-line treatment, understanding and

developing optimal systemic treatment strategies are crucial. In second line, two tyrosine

kinase inhibitors (TKI) and one monoclonal antibody have been approved after sorafenib by

both the European Medicines Agency and the Food and Drug Administration based on the

results of phase 3 trials: cabozantinib, regorafenib and ramucirumab. Cabozantinib has

demonstrated an improved overall survival and progression-free survival in the phase 3

CELESTIAL study in second and third line, in patients in good general condition (perfor-

mance status 0–1) and with a normal liver function Child-Pugh class A. Analysis of

subgroups has shown that even elderly patients over 65 years, or patients with high baseline

alpha-fetoprotein ≥400 ng/mL benefit from cabozantinib. The choice in second-line between

the three drugs should be based on factors such as previous tolerance of sorafenib, safety

profile of drugs and quality of life. In this review, we will analyze clinical data available on

cabozantinib, clarifying the choice between the different possible treatments. However, the

upcoming of a new standard in first line with the combination atezolizumab and bevacizu-

mab will change the game and will warrant further investigations to define the accurate

subsequent sequence of TKIs. Cabozantinib is also actually tested in first-line in combination

with atezolizumab, results of the phase 3 COSMIC trial are eagerly awaited.

Keywords: advanced hepatocellular carcinoma, cabozantinib, MET, alpha-fetoprotein, AFP,

tyrosine kinase inhibitor

Introduction
Hepatocellular carcinoma (HCC) is the fourth most common cause of cancer-related

death worldwide.1 The incidence of HCC is increasing, reaching almost one million

new cases per year worldwide.1 In the past years, there has been a change in epidemiol-

ogy concerning the etiology of liver disease. While there is a decrease of viral causes

(hepatitis B and C), liver complications of non-alcoholic steatohepatitis are growing.

HCC more often develops in cirrhotic patients (>80% of cases), but in case of non-

alcoholic steatohepatitis it could occur in almost 40% of patients without cirrhosis.2

These epidemiological changes, combinedwith a better control of viral C infections and

of the underlying liver disease, have led to an increase in the number of patients with

preserved liver function developing HCC and thus eligible for systemic treatment.

Frequently, patients are initially diagnosed at an advanced stage. However, more

and more patients are diagnosed at an earlier stage thanks to screening in cirrhotic
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patients, but will eventually progress to advanced HCC and

be treated with systemic therapies. Until 2016 sorafenib was

the only drug to improve median overall survival (OS) in

patients with advanced HCC.3 Since then, three other oral

tyrosine kinase inhibitors (TKI) have shown clinical benefit

in phase 3 trials:4–6 lenvatinib in first line, regorafenib and

cabozantinib in second line after sorafenib failure.

Additionally, ramucirumab, a monoclonal antibody that

selectively targets vascular endothelial growth factor recep-

tor 2 (VEGFR-2), has demonstrated an improvement of OS

in second-line treatment in patients with alpha-fetoprotein

(AFP) ≥ 400 ng/mL.7 Promising results concerning immu-

notherapy in first and second line setting have been pub-

lished but have failed to reach clinical significance in phase

3 trials.8,9 Finally, the combination of atezolizumab (immu-

notherapy, anti-PD-L1) with bevacizumab (monoclonal anti-

body targeting VEGF) has very recently demonstrated a

significant improvement of OS compared to sorafenib in

first line setting and will probably be the standard of care

in first line in a near future.10

In this article, we will discuss the place of cabozantinib

for the treatment of advanced HCC, and emphasize clin-

ical data that can help in decision making between cabo-

zantinib and other validated systemic drugs.

Overview of Systemic Therapies in
Advanced HCC
Definition of Advanced HCC
Advanced HCC is defined, according to the latest EASL

recommendations,11 by the presence of macroscopic portal

invasion and/or extrahepatic spread, in patients with pre-

served liver function (Child-Pugh class A) and good per-

formance status (PS). Other situations are more debated,

particularly the case of patients progressive after transar-

terial chemoembolization (TACE) without vascular inva-

sion or extrahepatic spread. Integrating TACE failure,

these patients are eligible for systemic treatment even if

they belong to stage B of the BCLC classification. In

advanced HCC, systemic therapies represent the standard

of care in patients in good general condition PS 0–2, and

with a normal liver function.

First Line Therapies
The first drug approved in this setting was sorafenib in

2008, following the results of the phase III randomized

SHARP study,3 showing a significant increase in OS com-

pared to placebo (10.7 vs 7.9 months, HR 0.69). This HR

represents a statistically and clinically meaningful reduc-

tion in the risk of death.

Lenvatinib, a multi TKI of VEGFR 1 to 3, FGF recep-

tors 1 to 4, PDGF α receptor, RET and KIT, showed

comparable efficacy to sorafenib in a phase III non-infer-

iority study,4 in patients with advanced HCC.

Finally, the combination of atezolizumab and bevacizu-

mab, an immune checkpoint inhibitor (CPI) with an anti-

angiogenic agent, has been tested in HCC; results of the

phase 3 IMbrave150 study comparing the combination

therapy vs sorafenib in first line were recently reported.10

The association atezolizumab/bevacizumab significantly

prolonged OS and PFS compared to sorafenib; median OS

with the combination was not estimable vs 13.2 months

with sorafenib (HR 0.58; 95% CI, 0.42–0.79; p = 0.0006).

Second Line Therapies
Cabozantinib: Mechanism of Action, Clinical Efficacy,

Safety

Mechanism of Action

Cabozantinib is an oral TKI, targeting VEGFR 1 to 3,

MET, AXL, KIT and RET. The MET tyrosine kinase

receptor is a receptor for hepatocyte growth factor (HGF)

which is an important signaling pathway for cell prolifera-

tion and survival.12 Angiogenesis plays a crucial role in

tumor progression, regulated by interactions between

VEGF and VEGFR. HGF is also an angiogenic factor

and acts synergistically with VEGF to induce angiogen-

esis. Therefore by inhibiting both MET and VEGFR path-

ways, cabozantinib provides antitumor activity.

Clinical Efficacy

It was first tested in a phase 1 study,13 enrolling 85 patients

with solid tumors, mainly medullary thyroid carcinoma;

only one patient had HCC. Cabozantinib demonstrated an

acceptable safety profile, dose-dependent exposure and

half-life supporting once daily dosing, with only moderate

inter-individual variability.

Based on these preliminary data, a multicentric phase 2

study was conducted in 526 patients with 9 tumor types

including advanced HCC.14 Forty-one patients with

advanced HCC, a normal liver function (Child-Pugh A),

and at least one prior systemic anticancer agent, received

cabozantinib 100mg daily during a 12-week lead-in phase.

After the initial 12-week treatment period, patients with

stable disease were randomized either to cabozantinib or

placebo. At week 12, objective response rate (ORR) was

5%; disease control rate (DCR) was 66%. Median PFS
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after randomization was 2.5 months with cabozantinib and

1.4 months with placebo, but the difference was not sta-

tistically significant.

Finally the phase 3, randomized, double-blinded, con-

trolled, CELESTIAL trial was completed.6 It included 707

patients with a pathological diagnosis of HCC not acces-

sible to curative treatment, Child-Pugh class A liver func-

tion and a PS score of 0 or 1. Patients were eligible if they

had received previous treatment with sorafenib and had a

progressive disease after at least one systemic treatment,

but they could have received up to two prior drugs.

Patients were randomized to receive either 60mg of cabo-

zantinib once daily or placebo in a 2:1 ratio, with stratifi-

cation according to disease etiology, region (Asia vs

other), and presence of extrahepatic spread and/or macro-

vascular invasion (yes vs no). The primary endpoint was

OS in the intention to treat population; secondary end-

points were PFS and ORR. The median OS was 10.2

months in the cabozantinib group and 8 months in the

placebo group, with a HR for death of 0.76 (95% CI

0.63–0.92) and a p value of 0.005. Results concerning

OS were consistent across all subgroups, including

patients with macrovascular invasion (HR 0.75 [95% CI

0.54–1.03]) or extrahepatic spread (HR 0.72 [95% CI

0.58–0.89]). Median PFS assessed by the investigator

was 5.2 months with cabozantinib vs 1.9 months with

placebo (HR 0.44 [95% CI 0.36–0.52], p <0.001). ORR

according to RECIST criteria was 4% with cabozantinib

and less than 1% with placebo (p = 0.009). The outcomes

of 495 patients who had received sorafenib as the only

prior systemic therapy in the phase 3 CELESTIAL study

were presented at ASCO 2018.15 Median OS was 11.3

months with cabozantinib vs 7.2 months for placebo (HR

0.70 [95% CI 0.55–0.88]).

Safety and Tolerability

The safety profile of cabozantinib is close to other TKIs.

In the CELESTIAL trial,6 adverse events (AEs) of any

grade were reported in 99% of patients, and AEs of grade

3 or more were reported in 68% of patients. The most

common AEs of grade 3 or 4 were palmar-plantar erythro-

dysesthesia (17%), hypertension (16%), increased level of

aspartate aminotransferase 12%), fatigue (10%) and diar-

rhea (10%). Grade 5 AEs related to cabozantinib were rare

(6 out of 467 patients). However, dose reductions were

frequent and concerned 62% of patients. The median

average daily dose of cabozantinib was 35.8mg.

Regorafenib

In second line setting, regorafenib, an oral multikinase

inhibitor targeting VEGFR 1 to 3, RET, KIT and PDGF

receptor, has shown improvement of OS compared to

placebo (10.6 vs 7.8 months; HR 0.63) in the RESORCE

trial,5 after failure of sorafenib in patients who tolerate it.

Intolerance was defined by the administration of less than

400mg of sorafenib per day for at least 20 days in the

month before stopping sorafenib for progression. Median

PFS was 3.1 months with regorafenib vs 1.5 months with

placebo. AEs were reported in all patients treated with

regorafenib, the most common grade 3 or 4 treatment

related AEs were hypertension (15%), hand-foot skin reac-

tion (13%), fatigue (9%) and diarrhea (3%). No differ-

ences were found in terms of quality of life (QoL)

between regorafenib and placebo. Regorafenib is currently

approved by the United States Food and Drug

Administration (FDA) and the European Medicines

Agency (EMA) as a second-line treatment of advanced

HCC in patients who tolerated previous sorafenib.

Ramucirumab

Ramucirumab, a human monoclonal antibody that selec-

tively targets VEGFR-2 has been developed. The REACH-

2 study,7 a randomized, placebo-controlled, phase III study,

evaluating ramucirumab as second-line treatment following

first-line sorafenib in patients with advanced HCC and ele-

vated AFP levels at baseline (≥400 ng/mL) has shown an

increase in median OS (8.5 months in the ramucirumab

group and 7.3 months in the placebo group; HR 0.71) and

PFS (2.8 months vs 1.6 months; HR 0.452). Treatment-

related AEs of any grade were reported in 11% of patients

treated with ramucirumab, mostly fatigue, decreased appe-

tite or nausea, hypertension, proteinuria, and bleeding.

Based on these results, FDA and EMA approved ramucir-

umab for patients with advanced HCC previously treated

with sorafenib and baseline AFP over 400ng/mL.

Immunotherapies

Additionally, immunotherapies have been investigated in

advanced HCC, particularly anti-PD-1 and anti-PD-L1 thera-

pies. Nivolumab and pembrolizumab received accelerated

approval by FDA in second line after failure of sorafenib

following encouraging results in phase 1 and 2 studies with

interesting ORR of respectively 20% and 17%.16,17

However, in phase 3 trials, both pembrolizumab and nivolu-

mab failed to demonstrate an improvement in OS and PFS as

single agents. In the KEYNOTE-240 trial,8 median OS was
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13.9 months with pembrolizumab versus 10.6 months for

placebo (HR 0.781; p=0.0238); median PFS for pembroli-

zumab was 3 months vs 2.8 months for placebo (HR 0.718;

p =0.0022) with a pre-specified one-sided significance

thresholds p=0.0174 and 0.002, respectively. In the

CHECKMATE-459 study,9 nivolumab was tested in first

line compared to sorafenib; OS did not meet the predefined

threshold of statistical significance. Median OS was 16.4

months for nivolumab and 14.7 months for sorafenib (HR

0.85; p =0.0752). There is no European approval for the use

of either nivolumab or pembrolizumab in second line setting.

The mechanism of action and efficacy of validated

drugs in second line are summarized in Table 1.

Third Line Therapies

To date, the only drug tested in third line for the treatment of

advanced HCC is cabozantinib. However, it was not a dedi-

cated study, but a subgroup analysis. In the subgroup of

patients (n = 192) who had received two prior systemic thera-

pies in the CELESTIAL trial,6 130 were treated with cabo-

zantinib, 62 with placebo. HR for death was 0.90 (95% CI

0.63–1.29); HR for PFS was 0.58 (95% CI 0.41–0.83). In this

sub-analysis, cabozantinib seems effective in third line,

despite a non-significant result in OS that could be affected

by statistical variability due to the small population in this

subgroup.

Cabozantinib for the Treatment of
HCC in Second Line: Patient
Selection, Special Considerations
In second line, three treatment options are validated in phase

III trials and currently available (cabozantinib, regorafenib

and ramucirumab), but there are no clear guidelines for the

moment allowing a choice between them. In decision mak-

ing, several factors should be taken into account: condition

of patients (PS, age, liver function), efficacy and tolerance of

the drug, quality of life and other elements that will be

detailed below. According to these factors, we suggest a

treatment algorithm in Figure 1.

Patient Eligibility for Cabozantinib
Cabozantinib was approved by EMA in September 2018

and by FDA in January 2019 “for the treatment of HCC in

adults who have previously been treated with sorafenib”.

The approval was based on the results of the CELESTIAL

trial, with inclusion criteria restricted to patients in good

general condition PS 0 or 1, and with a normal liver

function Child-Pugh class A. There is no data available

in patients with impaired liver function Child-Pugh B or C,

neither in patients that have a PS ≥ 2. Therefore, cabozan-

tinib should not be prescribed in these situations.

In elderly patients over 65 years, cabozantinib is safe

and effective, according to a sub-analysis of the

CELESTIAL study.18 Median OS and PFS in the sub-

group of patients over 65 years were improved in the

cabozantinib arm compared to placebo, with, respec-

tively, an HR of 0.74 (95% CI 0.56–0.97) and 0.46

(95% CI 0.35–0.59). Elderly patients received subse-

quent anticancer therapy after progression on cabozanti-

nib in 22% of cases compared to 28% in patients less

than 65 years, therefore, suggesting that cabozantinib did

not significantly alter quality of life in older patients.

Concerning toxicity, the proportion of patients with AEs

of grade 3 or 4 was similar between patients less than 65

years and more than 65 years (67% vs 68%). Similarly,

the rate of dose reductions and median average daily

dose were similar in both age groups.

Choosing Between Second Line Therapies
Efficacy

According to the phase 3 RESORCE and CELESTIAL trials,

both cabozantinib and regorafenib improve OS and PFS in

advanced HCC. A matching adjusted indirect comparison

(MAIC) of these two drugs was performed in patients who

received sorafenib as the only prior systemic therapy, and

results were reported at the Annual Conference of

International Liver Cancer in September 2019.19 Individual

patient data from both RESORCE and CELESTIAL trials

were used, and patients were matched according to baseline

characteristics (age, race, PS, Child-Pugh class, duration of

Table 1 Summary of Validated Drugs for the Treatment of

Advanced HCC in Second Line

Cabozantinib Regorafenib Ramucirumab

Target VEGFR 1–3,

RET, MET, AXL,

KIT

VEGFR 1–3, RET,

KIT, PDGFR

VEGFR-2

Control arm Placebo Placebo Placebo

OS (months)

HR, p value

10.2 vs 8.0

0.76, p = 0.005

10.6 vs 7.8

0.63, p < 0.0001

8.5 vs 7.3

0.71, p = 0.0199

PFS (months)

HR, p value

5.2 vs 1.9

0.44, p < 0.001

3.1 vs 1.5

0.46, p < 0.0001

2.8 vs 1.6

0.452, p < 0.0001

ORR 4% vs 0.4% 11% vs 4% 4.6% vs 1%

Note: Data from these studies.5–7

Abbreviations: VEGFR, vascular endothelial growth factor receptor; PDGFR,

platelet-derived growth factor receptor; OS, overall survival; HR, hazard ratio;

PFS, progression-free survival; ORR, objective response rate.
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prior sorafenib, extrahepatic disease, macrovascular inva-

sion, AFP level). There was no significant difference in

median OS between cabozantinib and regorafenib (respec-

tively 11.4 months vs 10.6 months, p=0.3474). Even though

PFS seemed to be prolonged with cabozantinib (5.6 months

compared with 3.1 months for regorafenib, p=0.0005), bias

in a MAIC may still occur due to imbalance in unobserved

factors, and it cannot replace a head-to-head randomized

controlled trial. Therefore, the choice between cabozantinib

and regorafenib cannot be based on efficacy since it is

similar.

To our knowledge, there has been no comparison

between the two TKIs approved in second line and ramu-

cirumab. Regarding results of the REACH-2 study,7 the

median OS of 8.5 months in the ramucirumab group seems

inferior to the results of the CELESTIAL and RESORCE

trials. However, no conclusions can be drawn as the study

population was not the same in the different studies.

Additionally, patients included in the REACH-2 trial had

baseline AFP ≥ 400ng/mL, which is a subpopulation of

patients with a poorer prognosis.

Finally, there has been no head-to-head comparison

between cabozantinib, regorafenib and CPIs. Although

pembrolizumab has been approved by FDA and has a

favorable risk-to-benefit ratio, the lack of scientific evi-

dence of its efficacy in the phase 3 KEYNOTE-240 study8

should limit the prescription; cabozantinib, regorafenib

and ramucirumab should be preferred in second line

setting.

Previous Tolerance of Sorafenib

It is important to underline that according to the phase 3

RESORCE trial5 that lead to the approval of the drug, regor-

afenib should only be used in patients who tolerated sorafenib.

Tolerance was defined in the study as the use of ≥ 400mg

sorafenib daily for at least 20 out of the 28 days before

treatment discontinuation. In the SHARP study,3 44% of

patients treated with sorafenib required dose adaptations due

to AEs. Therefore, nearly half of patients could not be treated

with regorafenib in second line. On the other hand, the use of

cabozantinib is not restricted to patients who tolerated sorafe-

nib. Therefore in patients that did not tolerate prior sorafenib,

Advanced HCC – Systemic therapy

Sorafenib Lenvatinib Atezolizumab + 
Bevacizumab

Sorafenib?

1s
t l

in
e

Tolerant to sorafenib
Child A, PS 0-1
Regorafenib

Rapidly progressive on 
Sorafenib

Child A, PS 0-1
Cabozantinib

Comorbidities, 
AFP  400ng/mL
Child A, PS 0-2
Ramucirumab

Only approved by FDA
Child A, PS 0-2

Pembrolizumab*
Nivolumab*

Nivolumab + Ipilimumab*

Cabozantinib
Child A, PS 0-1

Cabozantinib
Child A, PS 0-1

Ramucirumab?
Child A, PS 0-2

2n
d

lin
e

3r
d 

lin
e

Figure 1 Algorithm for management of advanced HCC.

Note: *No positive phase 3 trials.

Abbreviations: PS, performance status; AFP, alpha-fetoprotein; FDA, Food and Drug Administration.
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cabozantinib should be preferred over regorafenib in second

line.

Time to Progression on Sorafenib

Time to progression on sorafenib is an important factor to

take into account to choose between the different treatment

options available in second line. In the RESORCE study,5

patients had received only one prior systemic treatment, and

median time on sorafenib was 7.8 months in the regorafenib

arm; 60% of patients received a full dose of sorafenib (800mg

daily) as the last dose before inclusion in RESORCE. An

analysis of time to progression (TTP) in the RESORCE trial

according to TTP during prior sorafenib was performed.20

Patients were divided into four subgroups according to their

quartile of TTP on prior sorafenib. Although the benefit of

regorafenib compared to placebo was consistent among the

four subgroups, the magnitude of clinical benefit seemed

more important in patients that had a longer TTP during

sorafenib treatment (patients in the fourth quartile) with a

median TTP of 4.5 months (HR 0.54) vs 2.8 months (HR

0.66) in patients rapidly progressive (first quartile).

Meanwhile, a sub-analysis of patients that had received

sorafenib as the only prior systemic therapy in the

CELESTIAL study were presented at ASCO meeting

2018.15 Median duration of sorafenib was 5 months in the

cabozantinib group. OS and PFS according to the duration

of prior sorafenib were analysed. In patients who had

received sorafenib less than 3 months (rapidly progressive),

median OS in the cabozantinib arm was 8.9 months vs 6.9

months with placebo (HR 0.72, 95% CI 0.47–1.10). On the

other hand, patients who had received sorafenib for at least 6

months had an OS of 12.3 months with cabozantinib vs 9.2

months with placebo (HR 0.82, 95% CI 0.58–1.16).

Cabozantinib, therefore, improved OS irrespectively to dura-

tion of prior sorafenib treatment. These results suggest that

cabozantinib could be preferred over regorafenib in patients

rapidly progressive on sorafenib.

Safety Profile

The tolerance of the two TKIs approved for the treatment

of advanced HCC in second line setting is similar, with

drug class related side effects. The most frequent grade 3

and 4 AEs are hypertension, palmar-plantar erythrody-

sesthesia, fatigue and diarrhea. However, there are some

differences in AEs rates. For instance, up to 10% of

patients experience grade 3 or 4 diarrhea with cabozanti-

nib, compared to only 3% with regorafenib. Ramucirumab

has a different safety profile. In both REACH and

REACH-2 trials,7,21 AEs of grade ≥3 occurring in ≥5%

of patients were hypertension and bleeding. The safety

profiles of the three drugs are summarized in Table 2.

The choice between second line therapies could be

guided by comorbidities of patients, according to the

safety profile of each drug. For example, in patients with

renal function impairment, considering the risk of dehy-

dration in case of diarrhea, cabozantinib is probably not

the most rational choice.

AFP Level

Ramucirumab is the second line treatment with the stron-

gest level of evidence of efficacy in patients with high

AFP level. It has demonstrated an improvement in OS

compared to placebo following first-line sorafenib in

patients with AFP level ≥400 ng/mL in a dedicated

study. The biological mechanism explaining the potential

association of AFP with efficacy of ramucirumab is uncer-

tain, several hypotheses have been advanced. HCCs are

tumors with an important molecular heterogeneity.

Molecular classifications based on transcriptome analysis

have shown a subclass of HCC (S2) with elevated baseline

AFP, associated with poor prognosis. S2 have an over

expression of several kinases involved in growth signaling

pathways, such as FGFR3, FGFR4, and IGF2 which might

increase VEGF/VEGFR-2 pathway activity and affect sen-

sitivity to ramucirumab.

Cabozantinib has also shown its efficacy in the subgroup of

patients with high AFP levels. In the CELESTIAL study, even

though AFP level was not a stratification factor, 293 patients

had baseline AFP ≥ 400 ng/mL, 192 were treated with cabo-

zantinib and 101 with placebo. Both OS and PFS were

improved in the cabozantinib arm in this subgroup of patients,

with, respectively, an HR of 0.71 (0.54–0.94) and 0.42 (0.32–

0.55).Additionally,AFP response and efficacy outcomes in the

CELESTIAL trial presented at ASCO 201922 showed that

50%of patients treatedwith cabozantinib had anAFP response

Table 2 Grade 3/4 Adverse Events

Cabozantinib Regorafenib Ramucirumab

Fatigue 17% 9% 7%

Palmar plantar

erythrodysesthesia

17% 13% 0%

Hypertension 16% 15% 12.7%

Diarrhea 10% 3% 1%

Decreased appetite 6% 3% 1%

Other Bleeding 5%

Note: Data from these studies.5–7
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with a 20% decrease in AFP level from baseline at week 8.

AFP response was associatedwith a longer OS (HR 0.61 [95%

CI 0.45–0.84]) and PFS (HR 0.55 [95% CI 0.41–0.74]).

Quality of Life

In a post-hoc analysis of the CELESTIAL trial, QoL with

cabozantinib compared to placebo was reported.23 During the

initial treatment period (up to week 5 after initiation of the

drug), cabozantinib was associated with a small reduction in

health utility compared to placebo. After this early deteriora-

tion, and particularly after day 150, the difference in QoL

favored cabozantinib over placebo (p < 0.001), suggesting

that dose adjustments increase tolerability and therefore quality

of life. However, considering that median PFS with cabozanti-

nib is 5.1 months, the discreet improvement of QoL with

cabozantinib concerns less than 50% of patients treated, as

half of them have stopped the drug before day 150 for

progression.

Concerning regorafenib, no clinically relevant differ-

ences were noted in QoL between regorafenib and placebo

groups.5 Even though the total score of the Functional

Assessment of Cancer Therapy-Hepatobiliary (FACT-

Hep) was statistically lower in the regorafenib group

than the placebo group, minimally important differences

thresholds established in the literature were not met.

Finally, patient-reported outcomes assessed with a self-

administered questionnaire, were analyzed in the REACH-2

study.7 Ramucirumab demonstrated an increased delay to

deterioration in QoL compared to placebo with, respectively,

a time to deterioration of 3.7 months vs 2.8 months, with no

statistically significant difference however (HR 0.799, p =

0.238). It is the only drug in the second line setting with a

favorable QoL profile, which is a considerable advantage in

this fragile population.

Cost Effectiveness

Although there is an urgent need for effective therapy in

advanced HCC, price of anticancer drugs can limit the acces-

sibility to treatment in some countries. Several studies have

focused on the cost effectiveness of cabozantinib;24 only direct

medical costs were taken into account (price of cabozantinib,

management of AEs). Quality-adjusted life years (QALYs),

which is a measure of disease burden, were calculated. Cost

effectiveness was measured with an incremental cost-effec-

tiveness ratio (ICER). The ICER of cabozantinib vs placebo

according to the outcomes in the CELESTIAL trial was 833

497$ in the USA, 304 177$ in the UK and 156 437$ in China,

higher than the willingness to pay thresholds. Similarly, in a

second study,25 cabozantinib originated a gain of 0.16QALYs;

the ICER compared to placebo was 469 374$. This suggests

that cabozantinib is not cost-effective at its current price.

Similarly, in dedicated studies, neither regorafenib26,27

or ramucirumab28 were cost-effective treatments.

MET Expression

c-MET is a tyrosine kinase receptor to which hepatocyte

growth factor (HGF) binds with high affinity, allowing

the activation of multiple downstream cascades such as

PI3K/AKT and MAPK/ERK pathways, inducing angio-

genesis, cell proliferation, invasion and survival. In pre-

liminary studies, it has been shown that acquired

resistance to long-term sorafenib treatment involves

upregulation of HGF secretion and c-MET activation.29

In vitro, cabozantinib is able to inhibit tumor growth in

HCC cells that overexpress c-MET.30 Moreover in

experimental metastatic mouse models, cabozantinib

reduced the number of metastatic lesions. Therefore,

by inhibiting MET in addition to VEGFR, cabozantinib

targets multiples pathways which may provide addi-

tional efficacy and help overcome resistance to drugs

that target only VEGFR. This hypothesis was not con-

firmed however in an exploratory analysis of the

CELESTIAL study, where outcomes (OS and PFS)

were analysed according to plasma biomarkers.31

Plasma samples were collected from 674 patients at

baseline and at week 4. Low levels of MET and HGF

were associated with a better prognosis, but neither

MET expression or HGF level were predictive of an

OS benefit with cabozantinib. However, plasma level

of c-MET is probably not the best way to assess activa-

tion of the c-MET pathway. Immunohistochemistry or

more likely bio-molecular data (c-MET amplification)

would be preferable to determine a relationship between

the efficacy of cabozantinib and activation of the c-MET

pathway. However, considering the lack of data confirm-

ing c-met amplification as a predictive marker of cabo-

zantinib efficacy, treatment decision according to c-met

expression cannot be recommended.

Perspectives
Recently, combinations of CPIs with anti-angiogenic

agents have been developed. The most advanced is the

association of atezolizumab and bevacizumab which has

shown in first line setting an improvement of OS, PFS and

a delayed deterioration of QoL compared to sorafenib.10 In

light of these encouraging results, there should be a change
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in international guidelines for the treatment of advanced

HCC in first line setting very soon; FDA and EMA

approvals are pending. Other combinations are being stu-

died in first line in ongoing phase 3 trials, such as the

association atezolizumab/cabozantinib (COSMIC trial)

and the association durvalumab/tremelimumab

(HIMALAYA study). Results should be available in

2021.Therefore, in the future, all the data available on

TKIs will be difficult to interpret, as nearly all TKIs

have been tested in patients progressive after a first line

therapy with sorafenib. It is difficult to predict the place of

cabozantinib in the next years: in combination with

immune checkpoint inhibitors, or in second line after fail-

ure of the combination atezolizumab with bevacizumab?

Conclusion
Cabozantinib is an approved, effective and safe drug for

the treatment of advanced HCC in second and third line

setting. It should be considered only in patients in good

general condition (PS 0 or 1), with a preserved liver

function (Child-Pugh class A), regardless to age. After

progression on sorafenib, it could be preferred over regor-

afenib in patients rapidly progressive after first-line, or in

case of intolerance to sorafenib. Its safety profile should be

taken into account in treatment decision, considering the

high proportion of patients experiencing grade 3 or 4

diarrhea. In the future, cabozantinib could be available in

fist line setting in combination with CPI, results of the

phase 3 COSMIC trial are eagerly awaited.
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