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Abstract
In the last few years, there has been a significant widening of the landscape of systemic therapy for unresectable 
hepatocellular carcinoma (HCC) patients. After the landmark drug sorafenib, several other molecules have been 
approved for treatment in first-line (lenvatinib) and second-line (regorafenib, cabozantinib, and ramucirumab) 
regimens. Very recently, another important step forward has been made with the demonstration that the 
combination of an anti-programmed death ligand 1 and an anti-vascular endothelial growth factor (atezolizumab + 
bevacizumab) provides better survival results compared to sorafenib, thus becoming the new paradigm in first-line 
treatment of HCC. In consideration of this rapidly evolving situation, with the availability of many potential active 
drugs, the American Society of Clinical Oncology recently published a guideline in order to advise on the selection 
of systemic treatment options. However, also considering the uncertainties and the unmet needs in the current 
treatment of patients with advanced liver cancer is mandatory.

Keywords: Hepatocellular carcinoma, systemic therapies, tyrosine kinase inhibitors, immune checkpoint inhibitors, 
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The search for effective systemic therapy in hepatocellular carcinoma (HCC) patients has been very intense 
for many years, but all the initial drugs investigated (chemotherapy and hormonal compounds) proved to 
be ineffective[1]. Among the most promising molecules, tyrosine kinase inhibitors (TKIs) attracted great 
attention due to their ability to block intracellular pathways involved in several biological activities in HCC 
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cells[2]. In 2008 and 2009, for the first time, two randomized controlled trials (RCTs) showed that the TKI 
sorafenib was able to prolong overall survival (OS) compared to placebo in patients with HCC[3,4]. Following 
this milestone in the treatments of patients with HCC, several other molecules (brivanib, linifanib, sunitinib, 
and erlotinib) were compared against sorafenib in phase III trials, but failed to demonstrate a survival 
benefit, either due to lack of effectiveness or unacceptable toxicity[5]. Almost 10 years passed before 
additional advances in systemic treatment for HCC were achieved. In 2017-2019, four RCTs demonstrated 
positive results in first- and second-line setting with either TKIs (regorafenib, cabozantinib, and lenvatinib) 
or a VEGFR-2 antagonist (ramucirumab)[6-9]. An additional step forward in the management of unresectable 
HCC patients was made last year with the positive result of the IMbrave150 trial, demonstrating a clear 
survival benefit of the combination of an anti-programmed death ligand 1 (PD-L1) drug (atezolizumab) and 
an anti-vascular endothelial growth factor (VEGF) molecule (bevacizumab), over sorafenib[10].

The landscape of systemic therapies for HCC is rapidly evolving and the significant expansion of treatment 
possibilities in the last years make it difficult for clinicians to decide how to approach pharmacological 
treatment for a patient with HCC. With the aim to provide a guidance to the selection of first-line and 
subsequent second-line systemic therapies, the American Society of Clinical Oncology (ASCO) recently 
published its recommendations [Table 1][11].

Following the results of IMbrave150 trial, which demonstrated a dramatic improvement of OS in 
atezolizumab + bevacizumab arm compared to sorafenib (HR = 0.58; 95%CI: 0.42-0.79; P = 0.0006)[10], the 
combination therapy is recommended as the standard of care first-line treatment in patients with advanced 
HCC, Child-Pugh class A and Eastern Cooperative Oncology Group performance status (ECOG-PS) 0-1[11]. 
The remarkably better OS, progression free survival (PFS), and response rate results obtained with the 
combination of atezolizumab + bevacizumab are groundbreaking, considering that previous trials with anti-
PD1 immune checkpoint inhibitorsICI alone (nivolumab and pembrolizumab) failed to show efficacy in 
first- and second-line[12,13]. In phase II trials, bevacizumab monotherapy showed promising response rates 
(about 14%) in patients with advanced HCC[14-16], thus confirming the central role of angiogenesis in the 
development and progression of liver cancer[17]. The rationale behind the combination of bevacizumab and 
ICI relies on the immunomodulatory effects of VEGF[18]. Beyond promoting neovascularization, VEGF 
produced in the tumor microenvironment is able to enhance the release of immunosuppressive cytokines 
and to reduce the proliferation and activation of T lymphocytes[19-21]. In addition, through its effect on 
angiogenesis, VEGF prevents the infiltration of antigen-activated CD8+ cells in the tumor tissue and creates 
a microenvironment that inhibits their function[21]. Therefore, the administration of VEGF inhibitors 
reprograms the immunosuppressive tumor microenvironment toward immunostimulation, and the 
administration of PD-1/PD-L1 antibodies under such conditions enhances antitumoral activity of T cells[18]. 
This may explain the high efficacy of combined therapy, which is also confirmed by the results of a phase Ib 
trial that showed significantly longer PFS in the atezolizumab and bevacizumab group than in patients 
receiving atezolizumab alone[22]. The superiority of atezolizumab + bevacizumab over other first-line 
treatment options (sorafenib, lenvatinib, and nivolumab), was recently confirmed in a systematic review 
and metanalysis[23].

A major concern when using anti-VEGF drugs in cirrhotic patients is bleeding since upper gastrointestinal 
bleeding is a common and life-threatening complication in these patients. In IMbrave150 trial the incidence 
of upper gastrointestinal bleeding in atezolizumab + bevacizumab group was 7% compared to 4.5% in the 
sorafenib group, despite the exclusion from the study of patients with untreated or incompletely treated 
gastro-esophageal varices and high risk of bleeding[10]. Although similar rates of fatal treatment emergent 
adverse events were reported in the two arms, hemorrhage was more common in atezolizumab + 
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Table 1. Summary of the ASCO guidelines recommendations[11]

Recommendations Type Evidence 
quality

Strength of 
recommendation

First-line therapy

1.1 Atezolizumab + bevacizumab as first-line therapy for most patients with 
advanced HCC, Child-Pugh class A, ECOG-PS 0-1, following management of 
esophageal varices when present

Evidence-based, 
benefits outweigh 
harms

Moderate to 
high

Strong

1.2 With contraindications to atezolizumab and/or bevacizumab, TKIs sorafenib 
or lenvatinib as first-line therapy of patients with advanced HCC, Child-Pugh class 
A, and ECOG-PS 0-1

Evidence-based, 
benefits outweigh 
harms

Moderate Strong

Second-line therapy

2.1 Following first-line treatment with atezolizumab + bevacizumab, second-line 
therapy with a TKI (sorafenib, lenvatinib, regorafenib, or cabozantinib) may be 
recommended

Informal consensus, 
benefits outweigh 
harms

Low Weak

2.2 Following first-line therapy with sorafenib or lenvatinib, second-line therapy 
with another TKI (cabozantinib or regorafenib), ramucirumab (AFP ≥ 400 
ng/mL), or atezolizumab + bevacizumab may be recommended

Informal consensus, 
benefits outweigh 
harms

Low to 
moderate

Weak

2.3 Following first-line therapy with sorafenib or lenvatinib, pembrolizumab or 
nivolumab are reasonable options that may be considered for appropriate 
candidates

Informal consensus, 
benefits outweigh 
harms

Low Weak

HCC: Hepatocellular carcinoma; ECOG-PS: Eastern Cooperative Oncology Group performance status; TKIs: tyrosine kinase inhibitors; AFP: alpha-
fetoprotein; ASCO: American Society of Clinical Oncology.

bevacizumab arm (four gastrointestinal and one subarachnoid) than in sorafenib arm (one peritoneal)[24]. 
For these reasons, a careful assessment of gastro-esophageal varices, and their management when present, 
should be performed before starting treatment with anti-VEGF drugs.

In patients who cannot be treated with atezolizumab + bevacizumab due to contraindications, ASCO 
recommend the use of sorafenib or lenvatinib[11]. A not negligible proportion of patients with unresectable 
HCC falls in this category, considered the very restrictive criteria for treatment with ICI in clinical trials. An 
analysis of the Italian Liver Cancer (ITA.LI.CA) database showed that, in a first-line scenario, patients 
amenable to treatment with ICI in the real-life clinical practice, adopting the same inclusion/exclusion 
criteria of RCTs, are no more than one-third of potential candidates[25,26]. Therefore, the role of TKIs in the 
treatment of HCC patients seems far from sunset, with sorafenib and lenvatinib being still a valuable option 
in first-line treatment of Child-Pugh class A and ECOG-PS 0-1 patients. In the non-inferiority REFLECT 
trial[8], no differences in OS between lenvatinib and sorafenib were demonstrated (HR = 0.92; 95%CI: 0.79-
1.06). Nevertheless, some considerations about the results of this trial may help in the selection between the 
two drugs: in lenvatinib group PFS was significantly longer (HR = 0.64; 95%CI: 0.55-0.76), objective 
response rate was significantly higher (OR = 5.01; 95%CI: 3.59-7.01), and despite the fact that lenvatinib 
treated patients were more likely to discontinue treatment due to adverse events, their median duration of 
treatment was longer (5.7 months vs. 3.7 months)[8]. On the contrary, the inclusion criteria of the SHARP 
trial[3] were less restrictive, in particular with respect to patients with ECOG-PS 2, > 50% of liver occupation, 
main portal vein invasion, and clear bile duct invasion. Moreover, when choosing therapy it should be 
considered that randomized controlled data on second-line treatment exists exclusively for patients who 
received sorafenib in first-line[6,7,9]. Only a post-hoc analysis of the REFLECT trial data has been published, 
showing that sorafenib may be a valuable option after lenvatinib, despite the very low number of patients 
analyzed[27]. Beyond all, the choice between sorafenib and lenvatinib should be made balancing safety issues 
(since the two treatments have different risk of specific adverse events) and expected treatment benefits, 
through a discussion involving the physician and patient.
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Regorafenib[6], cabozantinib[7], and ramucirumab[9] are all second-line treatments approved for patients 
previously treated with sorafenib, which was the standard of care at the time RCTs were conducted. 
Nowadays, the changed paradigm of first-line treatment after IMbrave150 trial makes all the 
recommendation for second-line therapies characterized by low quality of evidence and weak strength, 
being essentially Expert Panel opinions[11]. A second-line therapy with a TKI after atezolizumab + 
bevacizumab will probably work, in consideration of its different mechanism of action, but there is 
uncertainty regarding the best molecule to administer (i.e., sorafenib, lenvatinib, cabozantinib, or 
ramucirumab). Guidelines state that, after atezolizumab + bevacizumab, sorafenib or lenvatinib may be 
offered, but also regorafenib or cabozantinib are reasonable options[11]. After a first line with sorafenib or 
lenvatinib, a second-line with another TKI (regorafenib or cabozantinib) or ramucirumab (in patients with 
AFP ≥ 400 ng/mL) may be prescribed, with atezolizumab + bevacizumab as an alternative option[11]. This 
latter recommendation derives from the fact that it is likely that most patients considered for atezolizumab 
+ bevacizumab in the second-line setting did not have access to this combination when they started first-
line treatment. However, it should be again considered that there are no studies evaluating the therapeutic 
sequence, except if sorafenib is used as first-line. Moreover, the Expert Panel suggests to consider 
pembrolizumab or nivolumab following first-line with sorafenib or lenvatinib (in appropriate candidates 
who have contraindications to or cannot tolerate TKIs)[11]. The FDA granted accelerated approval to 
pembrolizumab after a first-line treatment with sorafenib following a phase II trial (Keynote 224) 
demonstrating encouraging tumor response rate and durability of response[28]. However, in the subsequent 
phase III trial (Keynote 240), although confirming a high response rate (18%), pembrolizumab failed to 
demonstrate an advantage in OS and PFS compared to placebo as per prespecified statistical plan[13]. In a 
second-line setting, nivolumab was approved by FDA following a phase I/IIb dose escalation and expansion 
trial (Checkmate 040) demonstrating relevant response rates[29], but no phase III trial data are currently 
available. In the Checkmate 459 trial[12], comparing nivolumab and sorafenib in first-line, despite the high 
median OS in nivolumab treated patients (16.4 months), the statistically significant superiority over 
sorafenib was not achieved (HR = 0.85; 95%CI: 0.72-1.02; P = 0.0752). Although one can agree on the 
potential utility of pembrolizumab and nivolumab in the treatment of patients who have contraindications 
to or cannot tolerate TKIs, currently there are no randomized data demonstrating a survival advantage for 
these drugs. Therefore, the interpretation of these indications should be very cautious. In third-line, the only 
available option is cabozantinib since in the CELESTIAL trial patients previously treated with one or two 
other systemic therapy regimens were enrolled[7]. No specific recommendation on third-line therapy has 
been included in ASCO guidelines, but for the acknowledgement that it may be considered in healthy 
patients with preserved liver function after multidisciplinary decision[11].

Despite all these recent relevant advances, a wide area of uncertainty and unmet needs still exists, especially 
regarding the substantial lack of data to support treatment benefits in Child-Pugh class B patients. The only 
successful registration trial which was not limited to patients with compensated liver disease was the 
SHARP trial, but only 5% of sorafenib treated patients was Child-Pugh class B[3]. In real-life clinical 
scenarios, sorafenib is frequently prescribed regardless of liver function and safety seems not to be different 
in mildly decompensated liver disease[30,31], although these patients demonstrated worse survival[32]. For other 
drugs, very limited data in Child-Pugh class B patients are available[33-36]. In addition, high quality evidence 
in the systemic treatment of HCC in patients with different comorbidities excluded from trials (i.e., solid 
organ transplantation, HIV, autoimmune diseases, cardiovascular diseases, bleeding history, and 
hemodialysis) is missing[37]. In patients with recurrence of HCC after liver transplantation, retrospective 
studies suggests that sorafenib and regorafenib are safe and moderately effective in this setting[38,39]. On the 
other hand, the use of ICI after liver transplantation may be problematic, since the activation of the immune 
system may lead to organ rejection, as demonstrated by the available case series[40]. Therefore, TKIs probably 
represent the therapy of choice in this category of patients. In the future, the identification of reliable 
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biomarkers of treatment response would be very useful in guiding treatment decisions. Lastly, another point 
that has to be considered is the cost-effectiveness of subsequent different lines of treatment, which still 
remains to be carefully determined.

Significant advances in the treatments of unresectable HCC have been made in the last few years and 
additional, even greater, changes in this landscape are on the way. After the sorafenib era that lasted more 
than 10 years, the atezolizumab + bevacizumab combination therapy has emerged as the new paradigm in 
the first-line systemic treatment. Although at present this therapy is becoming the standard of care, some 
uncertainties are still present such as the patients’ amenability to this treatment in real-life clinical scenarios, 
the best second-line approach, or the specific treatment of HCC developing after HCV eradication with 
direct acting antivirals. We are witnessing a sort of rapidly evolving revolution in the field of systemic 
treatment for HCC, but many other research efforts are still to be made in order to ensure an ever-better 
survival and quality of life for patients with advanced liver cancer.
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