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Abstract
Introduction: Cabozantinib has been approved by the Euro-
pean Medicine Agency (EMA) for hepatocellular carcinoma 

(HCC) previously treated with sorafenib. Cabozantinib is also 
being tested in combination with immune checkpoint inhib-
itors in the frontline setting. Real-life clinical data of cabozan-
tinib for HCC are still lacking. Moreover, the prognostic fac-
tors for HCC treated with cabozantinib have not been inves-
tigated. Methods: We evaluated clinical data and outcome 
of HCC patients who received cabozantinib in the legal con-
text of named patient use in Italy. Results: Ninety-six pa-
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tients from 15 centres received cabozantinib. All patients 
had preserved liver function (Child-Pugh A), mostly with an 
advanced HCC (77.1%) in a third-line setting (75.0%). The 
prevalence of performance status (PS) > 0, macrovascular in-
vasion (MVI), extrahepatic spread, and alpha-fetoprotein 
(AFP) >400 ng/mL was 50.0, 30.2, 67.7, and 44.8%, respec-
tively. Median overall survival (OS) and progression-free sur-
vival were 12.1 (95% confidence interval 9.4–14.8) and 5.1 
(3.3–6.9) months, respectively. Most common treatment-re-
lated adverse events (AEs) were fatigue (67.7%), diarrhoea 
(54.2%), anorexia (45.8%), HFSR (43.8%), weight loss (24.0%), 
and hypertension (24.0%). Most common treatment-related 
Grade 3–4 AEs were fatigue (6.3%), HFSR (6.3%), and in-
creased aminotransferases (6.3%). MVI, ECOG-PS > 0, and 
AFP >400 ng/mL predicted a worse OS. Discontinuation for 
intolerance and no new extrahepatic lesions at the progres-
sion were associated with better outcomes. Conclusions: In 
a real-life Western scenario (mostly in a third-line setting), 
cabozantinib efficacy and safety data were comparable with 
those reported in its registration trial. Data regarding the 
prognostic factors might help in patient selection and de-
sign of clinical trials. © 2021 The Author(s)

Published by S. Karger AG, Basel

Introduction

Cabozantinib is a multi-target tyrosine kinase inhibi-
tor (TKI) inhibiting multiple pathways involved in tu-
mour growth and proliferation, including MET, VEG-
FR-2/KDR, and RET [1]. Cabozantinib has been tested as 
a possible therapeutic agent for hepatocellular carcinoma 
(HCC) in the phase 3 CELESTIAL trial [2]. This study 
enrolled >700 patients with a preserved liver function 
who had progressed or were intolerant to sorafenib. Pa-
tients who had received a single additional line of therapy 
were also included [2]. Patients were randomized to cabo-
zantinib or placebo in 2:1 ratio [2]. Cabozantinib was su-
perior to placebo, with a median overall survival (OS) of 
10.2 versus 8.0 months (hazard ratio [HR]: 0.76, 95% con-
fidence interval [CI] 0.63–0.92, p = 0.005) and a median 
progression-free survival (PFS) of 5.2 versus 1.9 months 
(HR 0.44, 95% CI 0.36–0.52, p < 0.001) [2]. Based on these 
results, the Food and Drugs Administration and the Eu-
ropean Medicines Agency (EMA) extended the indica-
tions of cabozantinib to HCC in sorafenib-experienced 
patients.

The whole therapeutic scenario for HCC is expected to 
change dramatically in the very near future [3, 4], espe-
cially as the combination of the immune checkpoint in-

hibitor (ICI) atezolizumab and the anti-vascular endo-
thelial growth factor agent bevacizumab has recently 
demonstrated superiority compared to sorafenib (the 
standard of care for the last 12 years) in the randomized 
phase 3 IMbrave150 trial [5].

However, the interest towards cabozantinib remains 
high as it is being tested in combination with atezolizum-
ab in the frontline setting versus sorafenib in the COS-
MIC-312 study [6], another phase 3 randomized clinical 
trial which had been designed in parallel with the IM-
brave150 study. Moreover, the encouraging results of a 
cohort of the CheckMate 040 phase 1/2 study testing the 
combination nivolumab + cabozantinib versus nivolum-
ab + ipilimumab + cabozantinib [7] have been released as 
a communication at a recent medical meeting. Regardless 
of the ongoing trials, cabozantinib can be already consid-
ered a viable third-line treatment following atezolizum-
ab-bevacizumab and sorafenib (the latter being the only 
per-label second-line drug following atezolizumab-beva-
cizumab).

In this complex and rapidly evolving scenario, clinical 
data about cabozantinib are needed to understand wheth-
er the safety and efficacy data of its clinical trial can also 
be applied to the real-life clinical setting. While these data 
are broadly available for other TKI such as sorafenib 
(which is being prescribed since 2007) [8–10], there is a 
lack of such information for cabozantinib. Since the CE-
LESTIAL trial was stopped at the second interim analysis, 
further safety and efficacy data would be desirable. Also, 
new information is of critical importance given the con-
tinuous therapeutic evolutions.

The EMA granted cabozantinib an approval for the 
treatment of HCC in September 2018. According to the 
Italian regulatory aspects, further approval from the Ital-
ian Drugs Agency (AIFA) is required before a new drug 
can be freely prescribed in everyday clinical practice. 
However, manufacturing companies can provide EMA-
approved drugs, free of charge, for patients without ther-
apeutic alternatives, after an individual request by physi-
cians, in the legal context of named patient use (NPU). 
Since AIFA approved cabozantinib in September 2020, a 
sizeable number of patients received cabozantinib in a 
NPU setting in the preceding 2 years. This possibility has 
still to become available for ramucirumab, another sec-
ond-line drug which showed efficacy in patients with 
high-alpha-fetoprotein (AFP). This investigator-driven 
study aims to describe the clinical characteristics and 
outcomes of HCC patients who received cabozantinib in 
real-life clinical practice, thanks to the legal context of 
NPU.
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Methods

Clinical Setting and Regulatory Aspects
The local Ethics Committee (EC) approved each NPU request 

of the proposing physician. The EC evaluated extensive documen-
tation including a clinical report, a protocol for the follow-up of 
the patient, information notes and consents (participation to NPU, 
privacy). The protocol broadly adopted the EMA recommenda-
tions for patients receiving cabozantinib in terms of frequency and 
modalities of follow-up.

For this study, we subsequently analysed the clinical character-
istic and outcome of patients who received cabozantinib in the 
NPU context. The variables subsequently utilized as baseline data 
were prospectively collected for all the patients, as they were re-
quired to verify the eligibility. This factor abolished the risk of 
missing information, which could instead be faced in retrospective 
studies. Also, events occurring during the follow-up, in particular 
adverse events (AEs), were prospectively collected and notified to 
the pharmacovigilance service of the manufacturing company as 
per the current legal requirements.

Baseline Evaluation
The following baseline information were required either by the 

manufacturing company and/or by the EC and were prospectively 
collected for each patient: age, sex, liver function tests, tumour stag-
ing according to the Barcelona Clinic for Liver Cancer (BCLC), per-
formance status (PS) according to the Eastern Cooperative Oncology 
Group (ECOG-PS), alpha-fetoprotein, previous treatments for HCC.

Cabozantinib Prescription
Cabozantinib was prescribed at the approved initial dose of 60 mg 

once daily. After obtaining the patient’s consent, the prescribing phy-
sician provided the patient with the first bottle of cabozantinib (con-
taining 30 tablets) and scheduled the follow-up evaluations.

At the time of the first prescription, all patients were provided 
with a daily record book and educated about cabozantinib-related 
AEs to allow an early recognition, notification, and treatment. Pa-
tients were also advised to contact their respective centres in case 
of new symptoms.

Dose modifications in response to the AEs (including dose re-
ductions to 40 and 20 mg once daily and dose stops) were per-
formed according to the manufacturer’s recommendations.

Follow-Up Schedule
The follow-up evaluations were performed according to the 

protocol approved the EC, which reflected the EMA recommenda-
tions of a stricter follow-up during the first months of administra-
tion. All centres were expert in the administration of systemic 
drugs for HCC and adopted the same follow-up modalities.

Briefly, follow-up visits were scheduled every 2 weeks for the 
first 8 weeks of treatment, then every 4 weeks. At each visit, pa-
tients also underwent the laboratory tests needed to exclude rele-
vant toxicities. The first radiological evaluation of response was 
scheduled 8–10 weeks after the first dose of cabozantinib, with the 
subsequent radiological assessments scheduled every 12 weeks.

Clinical Evaluation
New symptoms arising after the treatment start, as well as their 

timing, were thoroughly recorded. The medical records included 
both a brief description of each AE and its coding according to the 

Common Terminology Criteria for Adverse Events version 5.0. 
Dose modifications in response to the AEs (including dose reduc-
tions and dose interruptions) were performed according to the 
manufacturer’s recommendations.

Imaging Evaluation
Computed tomography of the thorax, abdomen, and pelvis 

with iodinated contrast medium was the preferred imaging tech-
nique. For patients with contraindications to the iodinated con-
trast medium, magnetic resonance imaging of the abdomen paired 
with a high-resolution chest computed tomography was per-
formed. Radiological evaluation of response during follow-up was 
performed according to the Response Evaluation Criteria in Solid 
Tumours v1.1 [11]. The pattern of radiological progression was 
categorized, as previously described by Reig et al. [12]. Briefly, 3 
different categories were used: patients with baseline intermediate-
stage disease who progressed in size or number of intrahepatic le-
sions, but did not develop a new extrahepatic lesion or macrovas-
cular invasion (MVI) (BCLCp-B), patients with baseline advanced-
stage disease who did not develop any new extrahepatic lesions or 
MVI (BCLCp-C1), and patients who developed new extrahepatic 
lesions and/or MVI, regardless of their initial stage (BCLCp-C2) 
[12].

Permanent Discontinuation of Cabozantinib
The prescription of cabozantinib was renovated every 4 

weeks after a careful assessment of the clinical benefit. Cabozan-
tinib was continued until: (1) radiological and clinical progres-
sion; (2) unacceptable AEs, or (3) deterioration of liver function. 
Categorization into these classes was performed according to the 
same criteria previously proposed by Iavarone and colleagues 
[13].

Survival Evaluations
OS was measured from the date of starting cabozantinib until 

the date of death. PFS was defined as the interval between the first 
dose of cabozantinib and progression or death, whichever oc-
curred first. Time to progression was measured from the start of 
cabozantinib to progression. Post-cabozantinib survival (PCS) was 
calculated from the last day of treatment to death [13]. Post-pro-
gression survival (PPS) was measured from the first evidence of 
progression to death [12]. A cumulative survival from the first day 
of the frontline systemic drug and death was considered as a vari-
able of interest to assess the potentiality of sequential treatments 
(in particular sorafenib-regorafenib-cabozantinib and sorafenib-
cabozantinib) [14].

Statistics
Continuous variables are expressed as median and interquar-

tile range (IQR). Categorical variables are expressed as frequen-
cies. Group comparisons were performed with the Mann-Whitney 
U test. Categorical variables were evaluated using 2-tailed Fisher’s 
test. Survival curves were estimated using the product-limit meth-
od of Kaplan-Meier. The role of stratification factors was analysed 
with log-rank tests. To define the predictors of OS, we used a time-
dependent covariates survival approach, including statistically sig-
nificant clinical variables (p < 0.05) from the univariate Cox analy-
sis. Statistical analyses were performed using SPSS version 23.0 
(SPSS Inc., Chicago, IL, USA).
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Results

Study Population
This study included 96 patients from 15 Italian centres 

(Table 1). Most patients were cirrhotic (94.8%). The aeti-
ology of the underlying liver disease was as follows: non-
viral causes 40.6%, hepatitis C virus infection 32.3%, and 
hepatitis B virus infection 27.1%. Cabozantinib was pre-
scribed as a third-line drug in most of the patients (79.1%). 
The remaining patients received cabozantinib in the sec-
ond-line setting as they were not eligible for regorafenib 
according to the AIFA refunding policies (liver transplant 
recipients n = 10; intolerant to sorafenib n = 9; rego-
rafenib still not approved n = 2). A total of 7 patients had 
received ICIs previous to cabozantinib (4 in the frontline 
and 3 in the second-line setting).

Baseline Tumour Staging and Liver Function 
Parameters
All patients had preserved liver function (Child-Pugh 

A). Most patients had an advanced stage HCC (78.1%) due 
to the presence of MVI (MVI, 30.2%) and/or extrahepatic 
spread (EHS, 68.8%). The rates of ECOG-PS >0 and AFP 
>400 ng/mL were 50.0 and 42.7%, respectively (Table 1).

Efficacy Data
Patients were observed for a median follow-up of 8.6 

months (IQR 5.0–12.9). The median OS was 12.1 months 
(95% CI 9.4–14.8) (Fig.  1). The median PFS was 5.1 
months (95% CI 3.3–6.9) and (Fig. 2). The median time 
to progression was 5.2 months (95% CI 3.1–7.3). Five pa-
tients (5.2%) died before the first imaging follow-up, in a 
clinical setting of early progression. The disease control 
rate was 63.5%, with 4 partial responses (4.2%) (Fig. 3). 
Amongst the 74 patients who experienced a radiological 
progression, 8 were classified as BCLCp-B, 26 as BCLCp-
C1, and 40 as BCLCp-C2.

The cumulative survival calculated from the start of a 
frontline systemic treatment to death was 35.4 months 
(95% CI 26.9–43.9). The most frequent sequential treat-
ments were sorafenib-regorafenib-cabozantinib (n = 51) 
and sorafenib-cabozantinib (n = 20) (Fig. 4). The median 
cumulative survival of the sequence sorafenib-regorafenib-
cabozantinib was 35.4 months (95% CI 27.9–43.0), while 
the median cumulative survival of the sequence sorafenib-
cabozantinib was 20.8 months (95% CI 14.1–27.5).

Safety Data
Overall, 91 patients (94.8%) experienced at least 1 

treatment-related AE (trAE) (Table 2). The most common 

trAEs occurring in at least 20% of the patients were fatigue 
(67.7%), diarrhoea (54.2%), anorexia (45.8%), HFSR 
(43.8%), weight loss (24.0%), and hypertension (24.0%). 
Dermatological AEs (HFSR and skin rash) occurred with-
in 30 days for cabozantinib start in all but 2 patients.

Table 1. General characteristics of the study population (n = 96)

Variable

Age, years 68 (59–73)
Male sex 79 (82.3)
Underlying liver disease

HBV 26 (27.1)
HCV 31 (32.3)
Non-viral 39 (40.6)

Child-Pugh class
A5 53 (55.2)
A6 43 (44.8)

ALBI grade
ALBI-1 29 (31.2)
ALBI-2 62 (64.6)
ALBI-3 5 (5.2)
ECOG-PS > 0 48 (50.0)
MVI 29 (30.2)
Extrahepatic spread 65 (67.7)
AFP >400 ng/mL 43 (44.8)

BCLC stage
Intermediate 22 (22.9)
Advanced 74 (77.1)

Previous therapies
OLT 15 (15.6)
Liver resection 36 (37.5)
Percutaneous treatments 39 (40.6)
TACE 42 (43.8)
SIRT 13 (13.5)
SBRT 7 (7.3)

Frontline systemic treatment
Sorafenib 90 (93.8)
Other* 6 (6.2)

Second-line systemic treatment
None (cabozantinib) 21 (21.9)
Regorafenib 51 (53.1)
Sorafenib 6 (6.2)
Other** 18 (18.8)

Categorical variables are reported as frequencies (%). Continu-
ous variable are expressed as median (IQR). HBV, hepatitis B vi-
rus; HCV, hepatitis C virus; OLT, orthotopic liver transplant; 
TACE, transarterial chemoembolization; SIRT, selective internal 
radiotherapy; SBRT, stereotactic body radiation therapy; AFP, al-
pha-fetoprotein; BCLC, Barcelona clinic for liver cancer; MVI, 
macrovascular invasion; IQR, interquartile range. *  Anti-pro-
grammed death protein-1 agents (n = 3), metronomic capecitabine 
(n = 2), and lenvatinib (n = 1). ** Metronomic capecitabine (n = 
9), anti-programmed death protein-1 agents (n = 4); milciclib (n = 
1), conventional chemotherapy (n = 2), mTOR inhibitors (n = 1), 
and lenvatinib (n = 1).
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A total of 41 patients (42.7%) experienced G3-G4 
trAEs, the most common being fatigue (6.3%), HFSR 
(6.3%), increased alanine aminotransferase (6.3%), and 
arterial hypertension (4.2%). No treatment-related deaths 
were observed.

Serious AEs (SAE) were reported in 9 cases (hepatic 
encephalopathy n = 3; cerebral haemorrhage n = 2; myo-
cardial infarction n = 1; minor stroke n = 1; pulmonary 
embolism n = 1; bullous erythrodysesthesia n = 1). Two 

cases of hepatic encephalopathy and the case of bullous 
erythrodysesthesia were attributed to cabozantinib. The 
rates of tRAEs of any grade, G3-G4 trAEs, and SAE were 
not different between patients receiving cabozantinib in 
the second and third-line setting.

Dose Modifications
Sixty-one patients (63.5%) had to permanently reduce 

cabozantinib daily dose to 40 mg daily due to AEs, with a 
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median time to reduction of 43 days. Amongst these pa-
tients, a further dose reduction to 20 mg daily was neces-
sary for 19 cases (19.8% of the total population).

Temporary drug interruptions were required in 66 pa-
tients (68.8%), with a median duration of 13 days. The 
rate of permanent discontinuation due to unmanageable 
toxicities was 9.4%. The median daily dose of cabozan-
tinib was 49.6 mg (IQR 29.0–60.0), for a median treat-
ment duration of 5.1 months (IQR 2.7–9.6), accounting 
for a median cumulative dose of 7,056 mg (IQR 3,948–
11,046). There were no differences in the treatment dura-
tion between patients receiving cabozantinib as a second-
line or third-line drug (p = 0.248).

Cabozantinib Permanent Discontinuation and 
Subsequent Treatments
A total of 77 patients (80.2%) permanently discontin-

ued cabozantinib at the end of this study. The reasons for 
discontinuation were progressive disease (80.5%), intol-
erance (11.7%), and liver decompensation (7.8%).

Following the permanent discontinuation of cabo-
zantinib, no patients received drugs approved for the 
treatment of HCC. However, a total of 7 patients (7.3%) 
received off-label treatments, with metronomic 
capecitabine being the most common choice (n = 3). No 

patients received ICIs following cabozantinib discontin-
uation.

Survival Correlates
ECOG-PS >0, MVI, EHS, and AFP >400 ng/mL were 

the baseline factors associated with an impaired survival 
at the univariate analysis (Table  3). The appearance of 
dermatological AEs, evaluated with a time-dependent 
analysis, was associated with a trend towards a higher OS, 
but without reaching a statistical significance (12.9 vs. 
10.5 months, p = 0.143). A separate analysis including 
only patients with early dermatological AEs (i.e., ap-
peared within the first 30 days since cabozantinib start) 
and excluding the 2 cases of late dermatological AEs pro-
duced similar results (p = 0.135).

The multivariable Cox regression analysis confirmed 
ECOG-PS >0, MVI, and AFP >400 ng/mL as independent 
predictors of a shorter survival. Extrahepatic spread did 
not reach the statistical significance, probably due to the 
relatively low number of patients without metastasis and 
to some long-term responses amongst metastatic pa-
tients.

Patients who required a dose reduction for AEs (eval-
uated as time-dependent event) had a similar risk of pro-
gression (HR 1.061–95% CI 0.661–0.703) and death (HR 
0.788–95% CI 0.451–1.378) compared to patients who re-
mained on a full dose. The median OS stratified accord-
ing to the radiological response was 14.8 (95% CI 10.8–
18.8) months for patients with disease control and 5.4 
(95% CI 4.2–668) months for patients with progressive 
disease (p < 0.001).

Amongst the 73 patients who permanently discontin-
ued cabozantinib, the median PCS was 3.2 (95% CI 2.5–
3.9) months. The stratification according to the reason 
for discontinuation showed a median PCS of 7.8 (95% CI 
1.6–14.0) months for intolerance, 2.7 (95% CI 1.9–3.5) 
months for progression, and 2.4 (95% CI 1.2–3.6) months 
for liver failure (p = 0.070). Overall, patients who discon-
tinued for intolerance had a better outcome in compari-
son with the other reasons for discontinuation (HR 0.493, 
95% CI 0.144–0.997, p = 0.048).

Amongst the 74 patients who experienced a radiologi-
cal progression, the median PPS was 4.2 (95% CI 2.4–6.0) 
months. Patients with the BCLCp-B, BCLCp-C1, and 
BCLCp-C2 patterns of progression had a median PPS of 
8.5 (95% CI 0.0–18.6), 8.5 (95% CI 0.2–16.8), and 3.4 
(95% CI 1.0–5.0) months, respectively. The difference be-
tween the BCLCp-C1 and BCLC-pC2 patterns was statis-
tically significant (p = 0.020). With the strong limitations 
deriving from the post-hoc nature of the analysis and lim-

59.3%

4.2%

36.5%

■ PD ■ SD ■ PR

Fig. 3. Best radiological response according to the RECIST 1.1 in 
our study population. PD, progressive disease; SD, stable disease; 
PR, partial response; RECIST 1.1, Response Evaluation Criteria in 
Solid Tumours version 1.1.
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ited number of cases (allowing only univariate analyses), 
patients who had no extrahepatic spread/MVI (p = 0.034), 
ECOG-PS = 0 (p = 0.052), and AFP <400 ng/mL (p = 
0.023) at the start of sorafenib had a trend towards a bet-
ter cumulative OS in the sorafenib-regorafenib-cabozan-
tinib sequential treatment subgroup (see online suppl. 
Fig. 1; see www.karger.com/doi/10.1159/000515551 for 
all online suppl. material).

Discussion

The results of most registration trials of oncology 
drugs are often under scrutiny as their reproducibility in 
a real-life population is uncertain. Moreover, data about 
prognostic factors can be under-evaluated as the main fo-
cus of the trial remains the superiority against the com-
petitor.

In this study, we provided real-life data of cabozan-
tinib for HCC, to the best of our knowledge, for the first 
time after its approval for this medical condition. More-
over, we also provided fresh data about the main factors 
affecting the prognosis of HCC patients who received 
cabozantinib. Finally, we also explored the potential of 
sequential treatments of TKIs, which include cabozan-
tinib in the second or third-line setting.

Baseline characteristics of our patients were similar to 
those of the CELESTIAL trial in terms of age, sex, ECOG-
PS, MVI, EHS, AFP >400 ng/mL, and duration of prior 
sorafenib treatment (online suppl. Table 1). Instead, most 
of our patients were treated in a third-line setting, in a 
striking difference with the CELESTIAL trial. As a conse-
quence, a greater quote of our patients had received other 
systemic agents (in particular regorafenib) in comparison 
with the CELESTIAL trial [2].

First, we demonstrated that cabozantinib had efficacy 
and safety similar to those reported in the phase 3 CELES-

TIAL trial. Differently from the registration trial, in which 
only 27% of the enrolled patients had received 2 previous 
treatments [2], the overwhelming majority of our patients 
received cabozantinib as a third-line agent. This differ-
ence was expected since patients in need for a second-line 
treatment and who were eligible for regorafenib could not 
receive cabozantinib in the NPU program. Of note, cabo-
zantinib will likely be prescribed as a third rather than a 
second-line agent in the clinical practice in the next future 

sorafenib
(N = 90)

Other
(N = 6)

Cabozantinib
(N = 21)

Regorafenib
(N = 51)

OTHER
(N = 18)

Sorafenib
(N = 6)

Cabozantinib
(N = 75)

Fig. 4. Overview of the therapeutic se-
quences of systemic drugs for HCC in our 
study population (n = 96).

Table 2. Treatment emergent AEs which were interpreted as 
cabozantinib related amongst the study population (n = 96)

AE All grades (%) Grade 3–4 (%)

Fatigue 65 (67.7) 6 (6.3)
Diarrhoea 52 (54.2) 3 (3.1)
Hyporexia 44 (45.8) 1 (1.0)
Hand-foot skin reaction 42 (43.8) 6 (6.3)
Weight loss 23 (24.0) 1 (1.0)
Abdominal pain 19 (19.8) 1 (1.0)
Alanine aminotransferase increase 19 (19.8) 6 (6.3)
Mucositis 17 (17.7) 2 (2.1)
Dysphonia 13 (12.5) 1 (1.0)
Skin rash 13 (13.5) 1 (1.0)
Hypothyroidism 11 (11.5) 0
Nausea/vomiting 9 (9.4) 1 (1.0)
Thrombocytopaenia 9 (9.4) 3 (3.1)
Neutropaenia 5 (5.2) 3 (3.1)
Hepatic encephalopathy 4 (4.2) 3 (3.1)
Dysgeusia 4 (4.2) 0
Proteinuria 4 (4.2) 1 (1.0)
Fever 3 (3.1) 0
Anaemia 2 (2.0) 0
Venous skin ulceration 1 (1.0) 0
Amylase increase 1 (1.0) 1 (1.0)
Hyperthyroidism 1 (1.0) 0

Data are expressed as frequencies, %. AE, adverse event.
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(after atezolizumab-bevacizumab and sorafenib). Pa-
tients with contraindications to ICIs will also likely re-
ceive cabozantinib as a third rather than a second-line 
agent as it is approved for both settings, differently from 
regorafenib which can be prescribed in the second-line 
setting only. As expected in a third-line setting, our pop-
ulation consisted of difficult-to-treat patients, amongst 
whom the prevalence of EHS, MVI, and AFP >400 ng/mL 
was high.

Nonetheless, a majority of patients achieved a disease 
control even in this challenging setting, with a radiologi-
cal response (PR: 4 vs. 4%, SD: 59 vs. 60%, PD: 37 vs. 36%) 
and a PFS (5.1 vs. 5.2 months) which were remarkably 
similar to those reported in the CELESTIAL trial [2]. The 
median OS of 12.1 months in our real-life population was 
slightly higher than the 10.2 months reported in the reg-
istration study. Differences of the same sing and magni-
tude had been reported for sorafenib, with an OS increas-
ing from the 10.7 months reported in the registration tri-
al [5, 15] to >13 months in subsequent real-life studies [9, 
10] and phase 3 clinical trials [16]. With particular regard 
to our study, most patients were enrolled in centres which 
participated in the phase 3 trial of cabozantinib and had 
previous experience with the management of cabozan-
tinib-related toxicities [17]. The tailored management of 
cabozantinib might be at least partially responsible for the 
small advantageous difference in the OS, as it has been 
shown for sorafenib [18, 19]. This hypothesis is support-
ed by the slightly higher duration of cabozantinib treat-
ment (5.1 vs. 3.8 months), similar rate of dose reductions 
(64 vs. 62%), and lower rate of patients permanently stop-
ping cabozantinib for unmanageable AEs (9 vs. 16%) in 
comparison with the CELESTIAL trial [2]. On the con-

trary, post-cabozantinib treatments were prescribed in a 
very limited number of patients and are unlikely to have 
affected the OS. In this regard, our study confirmed that 
cabozantinib has an acceptable safety profile, similar to 
that reported for other TKIs [9, 10, 15, 16, 20]. Most tox-
icities were easily manageable with dose reductions and/
or temporary interruptions, while permanent discontin-
uation occurred in <10% of cases. Also, no new safety 
signals were noted. The confirmation of an acceptable 
safety profile of cabozantinib is of particular interest as 
this agent is being tested in combination with different 
ICIs [6, 7], a scenario in which the risk of toxicities is in-
creased.

Secondly, we reported prognostic factors associated 
with cabozantinib in a real-life setting. MVI, AFP >400 
ng/mL, and ECOG-PS >0 were independently associated 
with impaired survival. However, a trend towards shorter 
survival was also observed for patients with EHS. The fail-
ure to confirm EHS and dermatological AEs as prognos-
tics factors in the multivariable analysis probably depend-
ed on the relatively small sample of our study. Also, we 
found that discontinuation of cabozantinib for intoler-
ance was associated with a better post-treatment progno-
sis, whereas a progression pattern characterized by the 
appearance of new extrahepatic lesions led to a worse 
post-progression outcome, similarly to sorafenib [12, 13]. 
Taken together, all of these findings suggest that the prog-
nostic factors for HCC patients receiving cabozantinib 
are similar to that of patients who are treated with 
sorafenib. The identification of prognostic and predictive 
factors is of critical importance to improve the selection 
of patients and to correctly inform them about the risk/
benefit ratio, both in terms of life expectancy and quality 

Table 3. Predictors of survival according to the Cox regression

HR Univariable p value Variable HR Multivariable p value
95% CI 95% CI

0.859 0.495–1.490 0.588 Age >65 years – – –
1.161 0.598–2.256 0.659 Male sex – – –
1.150 0.659–2.006 0.658 Sorafenib exposure <6 months – – –
2.343 1.348–4.075 0.003 ECOG-PS > 0 3.452 1.838–6.485 <0.001
1.885 1.068–3.325 0.026 MVI 1.803 1.022–3.183 0.042
1.733 0.927–3.239 0.085 Extrahepatic spread 1.532 0.803–2.922 0.154
1.865 1.088–3.196 0.023 AFP >400 ng/mL 2.377 1.306–4.326 0.005
1.442 0.857–2.429 0.168 HBV aetiology – – –
0.664 0.384–1.270 0.143 Dermatological AEs* – – –

HR, hazard ratio; CI, confidence interval; ECOG-PS, Eastern Cooperative Group-Performance Status; AFP, alpha-fetoprotein; HBV, 
hepatitis B virus; MVI, macrovascular invasion; AE, adverse event. *Considered as a time-dependent variable.
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of life. The CELESTIAL trial showed a small reduction in 
quality-adjusted life years in the cabozantinib treatment 
arm in comparison with placebo at Day 50 after the ran-
domization [21]. This pattern reversed at Day 100 and 
Day 150, with an overall advantage of cabozantinib versus 
placebo in terms of quality-adjusted life years [21]. In-
deed, the optimal management of these patients should 
rely on predictive rather than prognostic information. In 
this way, there would be the possibility to identify patients 
for whom the treatment is futile on 1 hand (also reducing 
the problem of cost-effectiveness of cabozantinib) [22, 
23] and patients with the potential of becoming long sur-
vivors on the other hand. Unfortunately, such biomark-
ers have to be identified yet in the case of TKIs for HCC 
and in particular of cabozantinib.

Despite the similarities with other TKIs in terms of 
safety and prognostic factors, cabozantinib maintained a 
promising antineoplastic activity also in TKI-experienced 
patients in our study. The median cumulative survival of 
the sorafenib-regorafenib-cabozantinib sequence was 
about 36 months, representing a further extension of life 
expectancy in comparison with the reported cumulative 
OS of 26 months of the sorafenib-regorafenib sequence 
[14]. Indeed, only a minority of patients who start a front-
line systemic treatment will still be eligible for further 
treatment following the failure of 1 or 2 previous lines. 
For instance, Fung et al. [24] reported that only 13.1% of 
720 sorafenib-experienced patients were eligible for cabo-
zantinib, regorafenib, or ramucirumab as a second-line 
treatment if strict eligibility criteria were used. If the eli-
gibility criteria were extended to also include patients 
with ECOG-PS 2 or Child-Pugh class B7, then the eligibil-
ity rate increased to 31%, but with a lesser survival expec-
tancy [24]. The proportion of patients theoretically eli-
gible for a third-line treatment has never explicitly been 
investigated, but the proportion is expected to be even 
lower than that reported for the second-line setting. Since 
the deteriorating liver function was the main reason pre-
cluding the eligibility of patients for second-line treat-
ments in Fung et al.’s [24] study, the opportunity to avoid 
reiterated locoregional treatments in non-responding pa-
tients should be further stressed.

Our study has some limitations deserving discussion. 
Firstly, the relatively limited number of patients and 
length of follow-up might have prevented the identifica-
tion of further prognosticators. Second, our findings can-
not be extended to the patients who deteriorated their 
liver function during the previous lines of treatment (with 
particular regard to Child-Pugh B patients) as only pa-
tients with preserved liver function were included, simi-

larly to the CELESTIAL trial. Caution should be also used 
in the interpretation of the cumulative survival of patients 
who received 2 previous lines of treatment, due to the 
relatively small sample size for each sequence and to the 
possibility that patients reaching a third-line setting still 
in optimal conditions might theoretically have a relative-
ly benign tumour biology (even though this hypothesis is 
difficult to prove or disprove without preclinical and 
translational evidence).

In conclusion, we found that cabozantinib maintained 
the efficacy and safety profile reported in its registration 
trial also in a difficult-to-treat real-life Western popula-
tion, mainly in a third-line scenario. More importantly, 
we showed that cabozantinib share most of the prognos-
tic factors with other TKIs used for the treatment of HCC 
and that the sequential treatment sorafenib-regorafenib-
cabozantinib can lead to a median life expectancy of about 
3 years. While the current therapeutic scenario of HCC 
will change in the next future with the advent of the at-
ezolizumab-bevacizumab combination, our data can 
have a long-term relevance as cabozantinib is being tested 
in the frontline setting and, in any case, remains a viable 
third-line option in case of failure of both atezolizumab-
bevacizumab and subsequent sorafenib.
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