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Abstract: Hepatocellular carcinoma is a leading cause of mortality worldwide, and its
incidence is rising. The last few years have witnessed a proliferation of available systemic
therapeutic options, with the approval of multiple agents, including immune checkpoint
inhibitors and drugs targeting vascular endothelial growth factor, such as cabozantinib,
regorafenib, and ramucirumab. Most recently, the combination of atezolizumab plus bevaci-
zumab has resulted in the longest overall survival yet known in hepatocellular carcinoma,
therefore changing the preferred first-line treatment from the previous options of sorafenib
and lenvatinib. The aim of this review is to summarize the available clinical data for the
current second-line systemic treatment options and the future perspectives in the treatment
landscape of hepatocellular carcinoma.
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Introduction

Worldwide, hepatocellular carcinoma (HCC) remains a leading cause of mortality,
with increasing incidence in the western hemisphere.'? It is estimated that more
than 42,000 new liver cancers will be diagnosed in the USA in 2021, of which
three-fourths will be HCC.? Surgical resection is reserved for patients with pre-
served liver function and early-stage tumor, while ablation or transarterial therapies
are options for patients with early and intermediate-stage tumors who are not
surgical candidates.*” The majority are diagnosed at advanced stages; therefore,
systemic therapy is a common treatment modality. Conventional cytotoxic che-
motherapy has poor activity in HCC and is seldom utilized.® Sorafenib, a multiple
tyrosine kinase inhibitor (TKI), was the first targeted therapy to show activity in
advanced HCC. The phase III placebo-controlled SHARP trial showed an improve-
ment in overall survival (OS) and time to progression of around 3 months,” and was
granted United States Food and Drug Administration (US FDA) approval for first-
line treatment of advanced HCC in 2007. Multiple other drugs were evaluated with
negative results, until 2018 when, in the phase III REFLECT trial, lenvatinib,
another multiple kinase inhibitor, demonstrated non-inferiority to sorafenib for
OS (13.6 vs 12.7 months; HR=0.92, 95% CI 0.79—1.06).8 Since 2017, FDA has
granted approvals to regorafenib, ramucirumab, and cabozantinib for advanced
HCC following progression on sorafenib. The landscape of systemic therapy for
advanced HCC has drastically changed since the IMbravel50 trial results in 2020.”
In this phase III multicenter trial, a combination of atezolizumab, a programmed

death ligand 1 (PD-L1) inhibitor, and bevacizumab, an anti-vascular endothelial
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growth factor (VEGF) monoclonal antibody, was com-
pared to sorafenib for the first-line systemic therapy of
advanced HCC. At a median follow-up of 15.6 months,
median OS was 19.2 months with atezolizumab plus bev-
acizumab compared to 13.4 months with sorafenib, which
is the longest reported survival in the front-line setting.'
In this paper, we review the clinical data for the current
options and offer future perspectives for the second-line
treatment of advanced HCC.

Options After Sorafenib

VEGF inhibitors and immune checkpoint inhibitors
(ICIs) are the two major classes of therapeutic drugs
available for use following progression on sorafenib.
Hepatocarcinogenesis involves aberrations in the intra-
cellular signaling pathways containing tyrosine kinases
such as MAPK and PI3K/mTOR that are involved in
angiogenesis, tumor growth, and metastases, making
them attractive molecular therapeutic targets.'"'> HCC
has an immune-rich microenvironment, although the
tumor mutational burden (TMB) is moderate to low.'"
CDS8" T cells have been detected in blood samples of
patients with HCC, while the tumor microenvironment
with
lymphocytes,'* suggesting dampening of the antitumor

is  enriched exhausted  tumor-infiltrating
immune response and potential for the efficacy of
ICls. 1516

The currently available options in the second-line setting
include two TKIs, cabozantinib and regorafenib, one anti-
VEGF monoclonal antibody, ramucirumab, and three IClIs,

nivolumab, pembrolizumab, and ipilimumab (Table 1).

Regorafenib

Regorafenib was the first TKI approved for use after
progression on sorafenib in HCC. It is a multikinase
inhibitor ~ with
immune activities through inhibition of the receptors
for VEGF, platelet-derived growth factor (PDGF), and
fibroblast growth factor (FGF), and oncogenic kinases
KIT, RET, and B-RAF.!” In a phase II study of patients
with Barcelona Clinic Liver Cancer (BCLC) stage B or
C HCC and Child—Pugh A liver function, regorafenib
demonstrated clinical activity'® with acceptable toler-
ability. This led to the RESORCE study, a randomized
double-blind, phase III trial which assessed the efficacy

antiangiogenic, antitumor, and

of regorafenib compared to placebo in patients with
HCC after progression on sorafenib.'’ Inclusion cri-
teria were BCLC stage B or C HCC and Child—Pugh

A liver function. Patients who did not previously tol-
erate sorafenib were excluded. Patients were stratified
based on geographic location (Asia vs rest of world),
alpha-fetoprotein (AFP) concentration (<400 or >400
ng/mL), macrovascular invasion, and extrahepatic dis-
ease. The primary endpoint was OS and the secondary
endpoints included progression-free survival (PFS),
time to progression, objective response rate (ORR),
and disease control rate (DCR). The regorafenib arm
had significantly better median OS compared to pla-
cebo, with median OS of 10.6 vs 7.8 months, respec-
tively (HR=0.61, 95% CI 0.50-0.75).° Median PFS
was 3.4 months for regorafenib and 1.5 months in the
placebo arm (HR=0.43, 95% CI 0.35-0.52). The DCR
was also better in the regorafenib arm (65% vs 36%;
p<0.0001). Benefit was observed across all stratified
groups. Exploratory analysis of the RESORCE trial
for the sequential treatment of sorafenib followed by
regorafenib showed a median OS from the time of
sorafenib initiation of 26 months for the regorafenib
arm and 19.2 months for the placebo arm (HR=0.62,
95% CI 0.50-0.78).?' Based on these data, regorafenib
was approved by the US FDA in April 2017 for
patients with advanced HCC who progressed on prior
sorafenib.??

The most common grade 3/4 adverse events of regorafenib
were palmar—plantar erythrodysesthesia (13%), hypertension
(13%), fatigue (5%), and diarrhea (3%). Dose-escalation stra-
tegies to minimize the risk of serious toxicities that lead to
drug discontinuation have been studied in metastatic colon
cancer and may be extrapolated to the treatment of HCC.>
For example, the ReDOS study of weekly dose escalation of
regorafenib versus standard daily dose in metastatic colorectal
cancer showed a higher rate of treatment continuation in the
weekly escalation arm, while maintaining clinical efficacy.>*

Cabozantinib

Cabozantinib is an inhibitor of multiple tyrosine kinases
with activities against VEGF-1, 2, and 3, MET, RET, KIT,
and AXL receptors.”>*® In preclinical models, cabozanti-
nib inhibited tumor angiogenesis, cell growth, and
metastases.”’ Sorafenib-induced antiangiogenesis and tis-
sue hypoxia is associated with upregulation of MET sig-
naling, potentially decreasing its efficacy.”®?° Given its
activity against VEGF and MET signaling pathways, cabo-
zantinib was evaluated in the second-line treatment of
advanced HCC after progression on sorafenib. In a phase
II study, cabozantinib demonstrated clinical activity in
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HCC with a DCR of 66% and an AFP response of more
than 50%.’° A subsequent phase III randomized, double-
blind trial, CELESTIAL, compared cabozantinib to pla-
cebo in the second- or third-line setting in patients with
HCC who were previously treated with sorafenib.’**! All
707 participants had preserved liver function with Child—
Pugh A, except for nine patients who had Child—Pugh
B. Stratification was based on disease etiology, geographic
region, and extrahepatic tumor spread. The primary end-
point of median OS was significantly longer in the cabo-
zantinib arm compared to placebo (10.2 vs 8 months;
HR=0.76, 95% CI 0.63-0.92; p=0.005). The secondary
endpoints of PFS (5.2 vs 1.9 months; HR=0.44, 95% CI
0.36-0.52; p<0.001) ORR (4% vs <1%; p=0.009), and
DCR (64% vs 33%) were also better in the cabozantinib
arm compared to placebo. Similarly, cabozantinib showed
efficacy in PFS and OS across all prespecified subgroups
of race, geographic region, AFP level, age, etiology of the
disease, extrahepatic tumor spread, and macrovascular
invasion. Grade 3 or 4 adverse events were reported in
68% of the participants in the cabozantinib arm and 36%
in the placebo arm. Treatment discontinuation due to
adverse events was reported in 16% in the cabozantinib
arm and 3% in the placebo arm. The most common grade
3 or 4 adverse events causing dose reductions were pal-
mar—plantar erythrodysesthesia, hypertension, elevated
hepatic and diarrthea. Cabozantinib was
approved by the US FDA in January 2019 for advanced
HCC in patients who have been previously treated with

enzymes,

sorafenib.

In a post-hoc analysis of the CELESTIAL trial, those
who received at least one transarterial chemoembolization
(TACE) treatment had a median OS of 11.4 months with
cabozantinib versus 8.6 months with placebo.’” The effi-
cacy of cabozantinib persisted irrespective of the duration
of sorafenib use, although better survival was observed
following a longer period of sorafenib use. Those with
more than 6 months’ treatment duration with sorafenib
had a median OS of 29.9 months with cabozantinib com-
pared to 25.8 months with placebo.’® A post-hoc analysis
of patients whose Child—Pugh deteriorated from A to
B within 8 weeks post-randomization revealed better OS
with cabozantinib compared to placebo (8.5 vs 3.8 months;
HR=0.32, 95% CI 0.18-0.58)** and similar rates of
adverse events and dose reductions to Child—Pugh
A. CELESTIAL allowed patients with more than one

previous line of systemic therapy, making cabozantinib

the only drug with proven efficacy beyond the second-
line setting.

Ramucirumab

Ramucirumab is a fully human immunoglobulin G, (IgG,)
monoclonal antibody that has antiangiogenic and antitu-
mor effects through inhibition of tyrosine kinase VEGF-A
by binding to its receptor, VEGFR-2.** It is the only
biomarker-guided approved therapy for HCC with clinical
efficacy in patients with elevated AFP. In a phase II study,
ramucirumab showed activity in the first-line treatment of
HCC. The study included patients with Child—Pugh A or
B liver function and revealed a median OS of 4.4 months
(95% CI 0.5-9.0) for Child—Pugh B and 18 months (95%
CI 6.1-23.5) for Child—Pugh A liver function on ramucir-
umab. Grade 3 or higher adverse effects included hyper-
tension (14%), gastrointestinal bleeding (7%), and fatigue
(5%).’® Subsequently, ramucirumab monotherapy was
compared to placebo in a phase III randomized, double-
blind trial (REACH trial), which included 565 patients
with BCLC stage B or C HCC who progressed or were
intolerant to sorafenib and had Child—Pugh A liver func-
tion. The trial failed to meet its primary endpoint and no
improvement in OS or PFS with ramucirumab was
observed in the overall study population. However, in the
prespecified subgroup analysis of patients with AFP of
>400 ng/mL, ramucirumab improved OS compared to
placebo (7.8 vs 4.2 months, HR=0.67, 95% CI 0.51—
0.90; p=0.006). Therefore, the activity of ramucirumab
was further investigated among patients with AFP of
>400 ng/mL. REACH-2 was a phase Il randomized pla-
cebo-controlled trial that assessed the efficacy of ramucir-
umab monotherapy in 292 patients with HCC after
progression on sorafenib and AFP >400 ng/mL.*’ The
study showed statistically significant improvement in sur-
vival in the ramucirumab group compared to the placebo
group, with median OS of 8.5 vs 7.3 months, respectively
(HR=0.71, 95% CI 0.5-0.9; p=0.01). Similarly, PFS was
better in the ramucirumab arm (2.8 vs 1.6 months;
HR=0.452, 95% CI 0.3-0.60; p<0.0001). While ORR did
not differ between the two arms, DCR was higher in the
ramucirumab arm compared to placebo (59.9% vs 38.9%;
p=0.0006). Grade 3 or higher adverse effects included
hypertension (13%), hyponatremia (11%), and elevated
aspartate transaminase (3%). A pooled analysis of the
REACH and REACH-2 trials of 542 patients with AFP
>400 ng/mL revealed a median OS of 8.1 months with

ramucirumab compared to 5 months with placebo
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(HR=0.69, 95% CI 0.5—0.84; p=0.0002).>®* ORR was 5.4%
with ramucirumab compared to 0.9% with placebo
(»=0.004), DCR was also better with ramucirumab
(56.3% vs 37.2%; p<0.0001). Based on these data, ramu-
cirumab was approved by the FDA in May 2019 for
patients who have been previously treated with sorafenib
and have an AFP level >400 ng/mL.*°

Immunotherapy
Single-Agent Checkpoint Inhibitors

Nivolumab

CheckMate 040 (NCT01658878) is a phase I/II dose esca-
lation and expansion trial, evaluating nivolumab,
a programmed death-1 receptor (PD-1) inhibitor, in
patients with advanced HCC and Child—Pugh A liver func-
tion in six cohorts: sorafenib-intolerant or -untreated, non-
hepatitis B virus (HBV)- or hepatitis C virus (HCV)-
sorafenib-treated, HBV-infected,

HCV-infected, sorafenib-naive or exposed Child—Pugh

infected, previously

B HCC, randomized to different combinations of nivolu-
mab with cabozantinib.*® Patients with HBV were
required to be on antiviral agents. The dose-escalation
phase had 48 patients while the dose-expansion phase
included 214 patients using a dose of 3 mg/kg every 2
weeks. The primary endpoints were safety and tolerability
for the dose-escalation phase and ORR for the expansion
phase. ORR was 15% in the dose-escalation phase and
20% in the dose-expansion phase. A durable response was
observed in more than 50% of the responders, with
a median duration of response of 16.6 months. Median
duration of response (DOR) was as high as 18 months in
the dose-escalation phase. Common adverse events
included rash (23%), elevation in liver enzymes (21%),
and pruritus (19%). No differences in adverse events based
on viral etiology were identified. Based on these results, in
2017 the US FDA granted accelerated approval, condi-
tional on further confirmatory results, to nivolumab as
a second-line option after progression on sorafenib. Most
recently, the results of cohort 5 of this study were pre-
sented. This cohort included 25 sorafenib-naive and 24
sorafenib-treated patients with advanced HCC and Child—
Pugh B liver function. At a median follow-up of 16.3
months, nivolumab monotherapy showed a DCR of 55%
and an ORR of 12%.*'

Since nivolumab showed an ORR of 23% in the treat-
ment-naive patients, its potential as a first-line systemic
treatment compared to sorafenib was evaluated in the

phase III CheckMate 459 trial.* It included 743 patients
with advanced HCC and no prior systemic therapy, with the
primary endpoint of OS. Unfortunately, the study results
were negative and nivolumab failed to show superiority
compared to sorafenib, with median OS of 16.4 and 14.7
months, respectively (HR=0.85, 95% CI 0.72-1.02;
p=0.0725). The ORR was 15% for nivolumab compared
to 7% in the sorafenib arm.*® Given the negative results of
the CheckMate 459 and low ORR, ongoing approval was
reviewed in April 2021 by the FDA’s oncological drug
advisory committee, which voted against maintaining the
accelerated approval of nivolumab for second-line treatment
following progression on sorafenib.

Pembrolizumab

The efficacy of pembrolizumab in HCC was suggested in
the open-label phase II KEYNOTE-224 study, which
enrolled 104 patients with Child—Pugh A liver function,
BCLC C or B stage HCC, following progression or intol-
erance to sorafenib.*” Patients with chronic hepatitis B or
C were included; those with HBV were required to be on
antiviral therapy and have a viral load of <100 IU/mL. The
ORR was 17% and DCR was 62%, with a median DOR
that was not reached. Based on these results, in 2018 the
US FDA granted accelerated approval to pembrolizumab
for advanced HCC after progression on sorafenib. The
early promising results led to the confirmatory phase III
trial (KEYNOTE-240), which randomized 413 patients to
pembrolizumab or placebo after progression on
sorafenib* with prespecified cut-offs for statistical signif-
icance (p=0.0174 for OS and p=0.002 for PFS).
Unfortunately, the study did not meet its primary endpoint
and pembrolizumab failed to show superiority compared
to placebo in terms of OS (13.9 vs 10.6 months; HR=0.78;
p=0.02) and PFS (3 vs 2.8 months; HR=0.77; p=0.01). The
ORR was 18.3% for pembrolizumab and DCR was 62.2%.
On post-hoc analysis when controlling for subsequent
anticancer therapies including TKIs, median OS was
longer in the pembrolizumab arm compared to placebo
(3.9 vs 9.3 months; HR=0.67, 95% CI 0.48-0.92;
p=0.0066). Further data from a similar phase III
KEYNOTE-394 trial testing pembrolizumab after progres-
sion on sorafenib in Asian patients are awaited. In
April 2021, the FDA’s oncological drug advisory commit-
tee reviewed its approval in HCC and voted to maintain
the accelerated approval of pembrolizumab based on the
paucity of options for those ineligible for bevacizumab,
based on front-line approval for atezolizumab plus
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bevacizumab, and also since the results from KEYNOTE-
394 are still awaited.

Dual Checkpoint Inhibitors

Preclinical studies indicate that the use of CTLA-4 inhibi-
tors combined with PD-1/PD-L1 inhibitors leads to an
increase in CD4" T-effector cells and a decline in inhibi-
tory Treg cells, indicating a complementary activity of the
combination.** Clinical studies of the dual checkpoint
inhibitor combinations in various cancers such as mela-
noma have reported better ORRs and survival outcomes

45,46 and

with the dual ICIs compared to single-agent IClIs,
therefore the combinations have been investigated in

advanced HCC as well.

Nivolumab + Ipilimumab

Based on the results of nivolumab monotherapy in the
CheckMate 040 trial, its efficacy in combination with
the CTLA-4 inhibitor ipilimumab was further investi-
gated in another arm of the study.*’ Here, 148 patients
were randomized to various dose combinations of the
two drugs. The ORR was between 31% and 32% (n=16;
95% CI 20-48) across all arms, with DOR ranging
between 4.6 and 30.5 months. Responses were observed
of PD-L1 had
a complete/partial response had substantially improved

regardless status. Patients who
OS compared to those with stable/progressive disease.
Differences in OS based on ipilimumab dosing were
observed, with the best OS observed in the arm with
nivolumab 1 mg/kg plus ipilimumab 3 mg/kg every 3
weeks for four doses, then nivolumab 240 mg every 2
weeks. Combination treatment had more serious adverse
events compared to the monotherapy arm, with nivolu-
mab treatment; however, the frequency of such events
was consistent with the adverse events noted in other
dual checkpoint inhibitor trials. Based on these results,
the combination of nivolumab and ipilimumab was
approved by the FDA in March 2020 for patients with
HCC who were previously treated with sorafenib. These
results suggest the potential for better outcomes using
dual checkpoint inhibitors compared to monotherapy.
A phase III trial of this combination in first-line treat-
ment in comparison to sorafenib or lenvatinib is ongoing
(NCT04039607).

Durvalumab * Tremelimumab
Tremelimumab is a fully human IgG, monoclonal anti-
body that inhibits cytotoxic T-lymphocyte-associated

protein 4 (CTLA-4), which plays a role in enhancing
T-cell activation and proliferation. In a pilot study of 21
patients with chronic hepatitis C and HCC, the antitu-
moral effects of tremelimumab were investigated.*®
Patients had Child—Pugh A or B liver function, and pre-
with
Tremelimumab was associated with a DCR of 76.4%

vious  treatment sorafenib was allowed.
with a median time to progression of 6.4 months (95%
CI 3.95-9.14). The activity of tremelimumab was also
investigated in combination with durvalumab (anti-PD-1)
in study 22, which was an open-label four-part multi-
center phase II trial (NCT02519348). The first part of
the study evaluated the safety and efficacy of the combi-
nation, with no reported unexpected safety signals.*’
Parts 2 and 3 evaluated durvalumab monotherapy, treme-
limumab monotherapy, and combination therapy. The
results of the safety and efficacy of the part 2 and 3
arms investigating combination durvalumab and tremeli-
mumab were presented at the annual meeting of
American Society of Clinical Oncology (ASCO),
2020.°° A total of 332 patients with advanced HCC
who were intolerant, had progressed, or had refused sor-
afenib were randomized to one of the four arms: two
arms containing a combination of durvalumab with two
different doses of tremelimumab and two arms utilizing
single-agent tremelimumab or durvalumab. Similarly to
previous results from a combination of nivolumab and
ipilimumab in advanced HCC,”' the arm containing
a higher dose of tremelimumab in combination with
durvalumab had the highest ORR (22.7%) and median
OS (18.7 months; 95% CI 10.8—not reached) at the time
of data this had

a higher incidence of grade 3 or 4 treatment-related

cut-off. However, arm also
adverse events (35.1%) compared to the arm with the
lower tremelimumab dose in the combination (24.4%).
Following these encouraging results, a phase III study,
HIMALAYA (NCT03298451), is evaluating durvalumab
and tremelimumab in combination in front-line treatment
compared to sorafenib, and the results are expected in

late 2021.

Other Immunotherapy Combinations
Sintilimab and Bevacizumab

Sintilimab, an anti-PD-1 antibody, in combination with
a bevacizumab biosimilar, was studied in the first-line
setting for advanced HCC in the phase II/IIl ORIENT-
32 trial.>? Patients were randomized to the combination
therapy (n=380) or sorafenib (n=191) and stratified
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based on extrahepatic metastases, macrovascular inva-
sion, AFP level, and performance status. With a median
follow-up of 10 months, median OS was better in the
experimental arm (not reached vs 10.4 months;
HR=0.57; 95% CI 0.43-0.75; p<0.0001), as was PFS
(4.6 vs 2.8 months; HR=0.56, 95% CI 0.46-0.70;
p<0.0001), with an ORR of 20.3%. Rates of grade 3
or higher adverse events were comparable between the

arms.

Cabozantinib and Atezolizumab

COSMIC 312 is an ongoing global phase III clinical trial
evaluating cabozantinib in combination with atezolizumab
versus sorafenib in the first-line setting for patients with
advanced HCC. It enrolled 840 patients randomized 2:1:1
to cabozantinib (40 mg) in combination with atezolizu-
mab, sorafenib, or cabozantinib (60 mg). In June 2021,
a press release®” announced that the study had met one of
its primary endpoints at planned primary analysis by
demonstrating improved PFS for cabozantinib in combina-
tion with atezolizumab compared to sorafenib (HR=0.63,
99% CI 0.44-0.91; p=0.0012). Analysis for OS showed
a trend favoring the combination that did not reach statis-
tical significance, with a low probability of reaching

statistical significance at the final analysis, anticipated in
early 2022.

Sequencing

As delineated above, the landscape of treatment for
advanced HCC has significantly changed over the past
few years, especially with the exciting results of the
IMbravel50 trial showing the survival benefit of atezoli-
zumab with bevacizumab compared to sorafenib. In gen-
eral, the selection of a second-line regimen is mainly
determined based on prior therapy along with comorbid-
ities. Figure 1 depicts our preferred second-line options
depending on the first-line treatment used.

Prior Sorafenib/Lenvatinib

In general, sorafenib or lenvatinib should be used in the
first-line setting only if there is a contraindication to using
atezolizumab/bevacizumab, as the superiority of the com-
bination has been established in a phase III trial and
a recent network meta-analysis.>* As discussed above, all
of the second-line options were studied in patient
populations that were refractory or intolerant to sorafenib.
For such patients, regorafenib and cabozantinib are the
preferred options as both agents are supported by level

Second line options for HCC

Prior sorafenib or lenvatinib

| AFP<400ng/mi | | AFP2400ng/ml |

Regorafenib
Cabozantinib
Ramucirumab

Nivo+IPI*

Clinical trial

Regorafenib
Cabozantinib
Nivo+IPI*
Clinical trial

Prior atezolizumab/bevacizumab?

I

Cabozantinib
Regorafenib
Nivo+IPI
Clinical trial
Sorafenib
Lenvatinib

Figure | Preferred second-line treatment options for advanced hepatocellular carcinoma. Nivo+IPl: nivolumab + ipilimumab. *None of the options listed below are

supported by prospective evidence. *Not supported by level | evidence.
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I evidence with phase III trials.”*>° In addition, ramucir-
umab is an option for patients with AFP of >400 ng/mL.*’
Given the negative results of KEYNOTE-240, ICI mono-
therapy in this setting is less preferable. Combination ICI
with nivolumab and ipilimumab is an option in this setting
if there are no contraindications. Indeed, clinical trial
enrollment is always encouraged when possible.

Prior Atezolizumab/Bevacizumab
The optimal second-line regimen for patients with prior
atezolizumab/bevacizumab  is  currently  unknown.
Cabozantinib or regorafenib (over lenvatinib or sorafenib)
their  different
mechanisms of action, with wide-ranging multikinase inhi-
bition along with the fact that they are the only TKIs
to VEGF

However, the role of ramucirumab following progression

may be preferred options given

studied with prior exposure inhibitors.
on bevacizumab-containing combination therapy remains
unclear and it is unlikely to be effective. Similarly,
a single-agent ICI may not be preferred after an atezolizu-
mab-containing combination, although dual checkpoint
inhibitors such as nivolumab and ipilimumab remain
attractive options, especially considering the high ORR
observed in the clinical trials with the combination.
A recent retrospective study of 25 patients with advanced
HCC evaluated the efficacy of adding ipilimumab to nivo-
lumab or pembrolizumab after prior ICI progression.>
Half of the patients (48%) had primary resistance and the
majority (84%) received an ICI as monotherapy. With
a median follow-up of 37.7 months, the ORR was 16%
(12% complete response + 4% partial response) and the
DCR was 40%. Responses were seen regardless of
whether the ICI resistance was primary (ORR 16.7%) or
acquired (15.4%). Indeed, extrapolation is challenging
owing to the retrospective nature of the study along with
the fact that only one patient had received prior atezolizu-
mab/bevacizumab.

Future Directions
Enthusiasm for single-agent immunotherapeutic drugs
such as nivolumab and pembrolizumab has been dam-
pened with the negative results of phase III trials and the
2021 FDA vote against continued approval of single-agent
nivolumab.>®

Strategies to enhance responses to ICIs through com-
binations with immune-modulatory drugs such as TKIs or
the use of dual checkpoint inhibitors are an active area of
interest. In light of the encouraging results from the

IMbrave 150 trial, several other checkpoint inhibitor and
anti-VEGF combinations, such as pembrolizumab with
lenvatinib, and cabozantinib with nivolumab, are being
explored. Table 2 lists some of the ongoing major clinical
trials for advanced HCC and the expected dates of
completion.

Clinical and molecular biomarkers that can guide treat-
ment selection and sequencing are of considerable interest.
For example, most of the major clinical trials stratified
patients based on HBV status, macrovascular invasion,
and extrahepatic metastases. CELESTIAL reported better
responses in those with non-HBV status compared to HBV
status. The predictive value of AFP in the REACH-2 trial
led to FDA approval of ramucirumab. Based on preclinical
models, FGF, AFP, transforming growth factor beta-1, and
epithelial cell adhesion molecules (EpCAM) have poten-
tial predictive value.”’>° Biomarkers for immunotherapy,
such as PD-L1 and TMB, have not shown differential
activity in the HCC trials. This was manifested in the
CheckMate 040 and KEYNOTE-224 trials, where no dif-
ference in responses was observed based on the PD-L1
status. Therefore, there is an unmet need for further devel-
opment of predictive biomarkers that can help in guiding
therapies. In a recent study of 111 tissue samples of
patients with HCC, an 11-gene signature was defined and
found to be predictive of a better response to ICIs in the
front-line setting.®® However, the same signal was not
found in patients who received checkpoint inhibitors
after prior VEGF TKIs. Biomarker analyses from the
single arm of a trial evaluating lenvatinib plus pembroli-
zumab reported a decrease in TIMP1 and an increase in
MCP1 associated with maximum tumor shrinkage and
objective response.®!

Lastly, there is a need for clinical evidence to inform
the optimal treatment strategy after the new first-line ate-
zolizumab plus bevacizumab combination. As experience
grows with the use of these combinations, treatment algo-
rithms are expected to evolve that take into consideration
the relevant clinical and safety signals.

Conclusions

The landscape of systemic therapy for advanced HCC is
undergoing an exciting transformation with the advent of
ICIs, new molecular targeted TKIs, and their combinations
with immunotherapies. There is a need for clinically rele-
vant biomarkers to guide the multiple available treatment
choices. The treatment paradigm will likely undergo major
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shifts as we learn the optimal sequencing of the available

and the potential future targets.
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