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Abstract
Sorafenib and lenvatinib are approved for first-line treatment of patients with ad-
vanced hepatocellular carcinoma (HCC), and the efficacy of atezolizumab plus bev-
acizumab has been demonstrated versus sorafenib. Over time, first-line treatment 
frequently fails, and regorafenib, cabozantinib, ramucirumab (for patients with alpha 
fetoprotein ≥400 ng/mL), nivolumab, pembrolizumab and ipilimumab plus nivolumab 
are approved for use after sorafenib (but not lenvatinib) treatment in advanced HCC. 
Given the considerable complexity in the therapeutic landscape, the objective of this 
review was to summarize the clinical evidence for second-line agents and provide 
practical guidance for selecting the best sequential treatment approach. The tim-
ing and sequencing of treatment switches are key to optimizing patient outcomes 
in advanced HCC, and decisions should be informed by reasons for discontinuation 
of previous therapy and disease progression. It is important not to switch too soon, 
because sequential treatment benefit may then be lost, nor should switching be de-
layed too long. Effectiveness, safety and tolerability, patient quality of life, route of 
administration, dosing regimen, drug class, molecular target and individual patients’ 
characteristics, including comorbidities, inform the selection of second-line systemic 
treatment, independently of the aetiology of HCC, tumour stage and the response 
to previous treatment. Biomarkers predictive of treatment effectiveness are of great 
value, but currently biomarker-driven patient selection is possible only in the case of 
ramucirumab. The approval of new combination therapies for advanced HCC in the 
first-line setting will further increase the complexity of decision-making. However, the 
important factors will remain the individual patient’s characteristics and preferences.
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1  | INTRODUC TION

Liver cancer is the fifth most common cancer and the second 
most frequent cause of cancer-related mortality worldwide.1 
Hepatocellular carcinoma (HCC) accounts for 90% of primary liver 
cancer and occurs predominantly in patients with underlying chronic 
liver disease and cirrhosis.2 The treatment of HCC depends on the 
stage of the disease, usually based on the Barcelona Clinic Liver 
Cancer (BCLC) model, which considers factors that impact prognosis, 
such as tumour burden, liver function and performance status.2,3 In 
patients with unresectable intermediate (BCLC stage B) or advanced 
(BCLC stage C) HCC, noncurative interventions, which attempt to 
prolong survival by slowing tumour progression, are used. These in-
clude transarterial chemoembolization for patients with intermedi-
ate HCC, and systemic therapy with targeted or immunotherapeutic 
agents for patients with intermediate HCC (through treatment stage 
migration; unsuitable for locoregional therapy) or advanced HCC.4

In 2007, sorafenib, a multi-kinase inhibitor, became the first sys-
temic therapy approved for first-line treatment of unresectable HCC in 
the EU and in the USA.5,6 Approval of sorafenib was based on efficacy 
data from two randomized, double-blind, placebo-controlled, phase 3 
trials in which sorafenib significantly prolonged overall survival (OS) 
vs placebo in patients with advanced HCC who had not received prior 
systemic treatment.7,8 In 2018, the tyrosine kinase inhibitor lenvatinib 
was approved as an alternative to sorafenib for first-line treatment of 
advanced or unresectable HCC,9,10 based on phase 3 trial data show-
ing non-inferiority to sorafenib in the first-line setting.11 In the 2018 
European Association for the Study of the Liver (EASL) and European 
Society for Medical Oncology (ESMO) treatment guidelines (pub-
lished since the approval of lenvatinib), both sorafenib and lenvatinib 
are recommended as first-line treatment options in patients with ad-
vanced HCC.2,12,13 More recently, results of the phase 3 trial evaluat-
ing atezolizumab in combination with bevacizumab in the treatment 
of patients with unresectable HCC, who had not received prior sys-
temic therapy, were presented in November 2019. Both of the study’s 
co-primary endpoints were met, demonstrating improvements in OS 
and progression-free survival (PFS) compared with sorafenib.14

First-line treatment in advanced HCC frequently fails after a 
period of time, owing to adaptive or intrinsic resistance, disease 
progression or significant toxicity, and thus there is a need for sec-
ond- and later-line treatment options. Several potential second-line 
treatments, including tivantinib, brivanib and everolimus, have failed 
to show a survival benefit over placebo in phase 3 clinical trials 
(Supplemental Table S1).15-23 Regorafenib, a multi-kinase inhibitor, 
was the first agent to show a survival benefit over placebo in patients 
progressing on sorafenib and was approved for the treatment of ad-
vanced HCC after prior sorafenib treatment in the USA in April 201724 
and in the EU in August 2017.25 Approval for use after prior sorafenib 
treatment followed for cabozantinib (in the EU in November 201826 
and in the USA in January 201927), an inhibitor of vascular endothe-
lial growth factor (VEGF) receptors and the MET and TAM kinases, 
and, for patients with alpha fetoprotein (AFP) ≥400 ng/mL, for ramu-
cirumab (in the USA in May 201928 and in the EU in August 201929), 

an antiangiogenic monoclonal antibody that targets the VEGF recep-
tor-2. Two immunotherapies targeting programmed death receptor-1 
(PD-1) received accelerated approvals as second-line therapies in 
the USA on the basis of their phase 1/2 trial results: nivolumab in 
September 201730 and pembrolizumab in November 2018.31 In sub-
sequent phase 3 trials of nivolumab in first-line32 and pembrolizumab 
in second-line20 settings, these therapies did not meet their primary 
endpoints. Any impact of these trial results on approval status by 
the Food and Drug Administration (FDA) is awaited. In March 2020, 
ipilimumab, a human cytotoxic T-lymphocyte antigen 4-blocking an-
tibody, was approved in the USA, in combination with nivolumab, for 
patients with HCC who have been previously treated with sorafenib, 
based on data from a phase 1/2 trial.33

This rapid proliferation of second-line treatment options brings 
new hope for the treatment of advanced HCC. However, the ap-
proval of these new therapies creates complexity in the therapeu-
tic landscape for treating clinicians, who need to understand the 
different risks and benefits associated with various systemic ther-
apies so that they can choose the most appropriate treatment op-
tion for their patients. For example, regorafenib, cabozantinib and 
ramucirumab are indicated in advanced HCC for patients previously 
treated with sorafenib but not for patients previously treated with 
lenvatinib, for whom sorafenib is sometimes used as a subsequent 
treatment option.34 An objective of this review was to describe fac-
tors for consideration by clinicians when assessing the evidence for 
the available second-line systemic agents and selecting the best se-
quential treatment strategy for their patients with advanced HCC.

2  | SUMMARY OF DATA FOR APPROVED 
SECOND -LINE SYSTEMIC AGENTS

To identify relevant evidence on second-line treatment options after 
sorafenib and lenvatinib in advanced HCC from phase 2 and phase 

Key points

The number of treatment options for patients with ad-
vanced hepatocellular carcinoma has increased in recent 
years and is expected to grow further. The increase in 
treatment options has created complexity in the thera-
peutic landscape, especially in terms of second-line treat-
ment options and timing/sequencing of switches. This 
review provides a summary of the clinical evidence for 
approved second-line agents (regorafenib, cabozantinib, 
ramucirumab, nivolumab [including in combination with ip-
ilimumab] and pembrolizumab) and guidance for selecting 
the best treatment strategy. Factors informing treatment 
decisions for advanced hepatocellular carcinoma, and open 
issues about biomarkers and the expected approval of new 
combination therapies, are discussed.
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3 clinical trials, structured searches of the published literature were 
conducted in August 2019. Potentially relevant English-language ar-
ticles in peer-reviewed journals were identified by using the PubMed 
interface to search MEDLINE and related biomedical content with 
terms listed in Supplemental Table S2. Potentially relevant congress 
abstracts published during the previous 5 years were identified by 
searching Embase using equivalent terms, and additional pragmatic 
searches for recently published evidence were conducted through 
to April 2020. Articles identified by the searches were screened 
manually to evaluate their relevance for inclusion in this review.

An overview of product characteristics is provided in Table 1. Pivotal 
clinical trial data are provided in Tables 237,49,61,69,71,72 and 3,37,49,59,61,69,71,72 
covering trial design and efficacy outcomes, and safety/tolerability and 
health-related quality of life (HRQoL) respectively.

2.1 | Regorafenib

Regorafenib is an orally administered multi-kinase inhibitor that 
is structurally very similar to sorafenib but with a distinct target 

profile, including additional inhibition of fibroblast growth factor 
receptor kinases.35,36 It was approved for the treatment of patients 
with HCC who have been previously treated with sorafenib on 
the basis of the results of the phase 3 RESORCE trial.37 RESORCE 
was a randomized, double-blind, parallel-group trial that included 
573 adult patients with advanced HCC and Child-Pugh liver func-
tion class A who tolerated sorafenib (≥400 mg/d for ≥20 days of the 
last 28 days of treatment) and who had documented radiological 
progression during sorafenib treatment. Patients were randomized 
2:1 to regorafenib or placebo within 10 weeks of their last dose of 
sorafenib, with stratification by geographical region (Asia vs rest 
of the world), macrovascular invasion (yes vs no) and extrahepatic 
disease (yes vs no), AFP concentration (<400 vs ≥400 ng/mL) and 
Eastern Cooperative Oncology Group (ECOG) Performance Status 
(0 vs 1).

The RESORCE trial included only patients who tolerated 
sorafenib, with the median duration of prior treatment with 
sorafenib being 7.8 months.37 In these patients, regorafenib signifi-
cantly increased median OS vs placebo (10.6 vs 7.8 months; hazard 
ratio [HR] 0.63, 95% confidence interval [CI] 0.50-0.79; P<0.0001). 

TA B L E  1   Characteristics of agents approved for second-line treatment of patients with advanced HCC

Regorafenib Cabozantinib Ramucirumab Nivolumab Pembrolizumab
Ipilimumab plus 
nivolumab

Drug class Multitarget 
kinase inhibitor

Multitarget 
kinase inhibitor

Monoclonal 
antibody

Monoclonal 
antibody

Monoclonal 
antibody

Monoclonal 
antibodies

Molecular targets VEGFR-1-3, 
TIE2, KIT, RET, 
RAF1, BRAF, 
BRAFV600E, 
PDGFR, FGFR

VEGFR-2, MET, 
RET, AXL, FLT3, 
c-KIT

VEGFR-2 PD-1 PD-1 Nivolumab: PD-1
Ipilimumab: 

CTLA-4

Route of 
administration

Oral, with food Oral, not with 
food (administer 
≥2 h after and 
≥1 h before 
eating)

Intravenous 
infusion

Intravenous 
infusion

Intravenous 
infusion

Intravenous 
infusion

Dosing schedule 160 mg once 
daily for the 
first 21 d of 28-
day cycle

60 mg once daily 8 mg/kg every 
2 wk

240 mg every 
2 wk or 480 mg 
every 4 wk

200 mg every 
3 wk

Nivolumab 1 mg/
kg followed 
by ipilimumab 
3 mg/kg on the 
same day every 
3 wk for 4 doses, 
then nivolumab 
240 mg every 
2 wk or 480 mg 
every 4 wk

Approved 
indication (2L 
HCC) in EU/USA

Patients 
previously 
treated with 
sorafenib

Patients 
previously 
treated with 
sorafenib

Patients who have 
AFP ≥400 ng/
mL and have 
been previously 
treated with 
sorafenib

Patients 
previously 
treated with 
sorafenib (not 
approved for 
HCC in EU)

Patients 
previously 
treated with 
sorafenib (not 
approved for 
HCC in EU)

Patients 
previously 
treated with 
sorafenib (not 
approved for 
HCC in EU)

Sources: Stivarga EU SmPC25; Stivarga USPI24; Cabometyx EU SmPC26; Cabometyx USPI27; Opdivo USPI30; Keytruda USPI31; Cyramza USPI28; 
Yervoy USPI.33

Abbreviations: 2L, second-line; AFP, alpha fetoprotein; CTLA-4, cytotoxic T-lymphocyte antigen 4; FGFR, fibroblast growth factor receptor; HCC, 
hepatocellular carcinoma; PD1, programmed death receptor-1; PDGFR, platelet-derived growth factor receptor; SmPC, summary of product 
characteristics; USPI, United States prescribing information; VEGFR, vascular endothelial growth factor receptor.
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Regorafenib also demonstrated statistically significant superiority 
to placebo in PFS, time to progression (TTP), objective response 
rate (ORR) and disease control rate (DCR) (Table 2). Improvement 
in OS with regorafenib vs placebo was maintained across all pre-
planned subgroup analyses, and there was also consistent benefit 
in PFS and TTP. Regorafenib has also been found to be efficacious 
regardless of the pattern of progression on prior sorafenib38 or 
the last sorafenib dose.39 An exploratory analysis showed that OS 
from the start of sorafenib therapy was 26.0  months in patients 
switched to regorafenib and 19.2  months in patients switched to 
placebo.39 The safety of regorafenib in HCC was found to be con-
sistent with its safety profile in other gastrointestinal malignancies, 
with no new safety concerns identified, including in subgroup anal-
yses of Chinese patients,40 and of patients with low, intermediate 
or high exposure to regorafenib.41 HRQoL was assessed as a ter-
tiary outcome using the Functional Assessment of Cancer Therapy 
(FACT) General and Hepatobiliary questionnaires and the European 
Quality of Life 5-dimension and visual analogue scales, with no clin-
ically meaningful differences found between patients treated with 
regorafenib and patients receiving placebo. Patients with high lev-
els of AFP, who generally have a poor prognosis, may also benefit 
from regorafenib treatment, and exploratory analysis of data from 
RESORCE found an AFP response was associated with improved OS 
(13.8 months with response vs 9.8 months without response [rego-
rafenib and placebo arms combined]; HR 0.57, 95% CI 0.40-0.82).42 
As is the case with sorafenib, better outcomes with regorafenib 
have been shown to be associated with early onset of dermatolog-
ical toxicity. A post hoc analysis of data from RESORCE found that 
patients who had a hand-foot skin reaction event during the first 
cycle of regorafenib treatment also had improved median OS vs 
those who did not have such an event (13.2 vs 8.5 months; HR 0.66, 
95% CI 0.51-0.86).43

The 2018 EASL guidelines for the management of HCC recom-
mend regorafenib for second-line treatment of patients with ad-
vanced HCC.2 The current 2018 ESMO Clinical Practice Guidelines 
for diagnosis, treatment and follow-up of HCC identify regorafenib 
as the standard of care for patients with advanced HCC who have 
tolerated sorafenib but progressed; it is recommended in patients 
with well-preserved liver function and ECOG Performance Status 0 
or 1.12 Regorafenib is a category 1 option for patients with Child-
Pugh liver function class A who have disease progression on or after 
sorafenib in the guidelines of the USA’s National Comprehensive 
Cancer Network (NCCN).44

2.2 | Cabozantinib

Cabozantinib is an orally administered tyrosine kinase inhibitor 
with activity against a broad range of targets, including VEGF re-
ceptor-2, MET, RET, AXL, FLT3 and c-KIT.45,46 Elevated MET ex-
pression is associated with sorafenib treatment and resistance, 
making it a promising target for second-line treatment of patients 
with HCC.47,48 Cabozantinib was approved for the treatment of 

patients with advanced HCC who have been previously treated 
with sorafenib on the basis of the results of the phase 3 CELESTIAL 
trial.49,50 CELESTIAL was a randomized, double-blind trial that 
included 707 adult patients with advanced HCC and Child-Pugh 
liver function class A. The CELESTIAL trial included patients 
who showed radiological progression or were intolerant to prior 
sorafenib treatment. In addition, patients could have received up 
to two previous systemic treatments. Overall, 72% of patients in-
cluded in CELESTIAL were second line and had received only prior 
sorafenib treatment. Patients were randomized 2:1 to cabozan-
tinib or placebo, with stratification by geographical region (Asia vs 
rest of the world), evidence of extrahepatic spread of disease or 
macrovascular invasion or both (yes vs no), and aetiological factors 
(hepatitis B virus with or without hepatitis C virus; hepatitis C virus 
without hepatitis B virus; or other).

In CELESTIAL, cabozantinib significantly increased median OS vs 
placebo (10.2 vs 8.0 months; HR 0.76, 95% CI 0.63-0.92; P=0.005). 
In the subgroup of patients whose only previous systemic therapy 
was sorafenib, median OS was 11.3 months with cabozantinib and 
7.2 months with placebo (HR 0.70, 95% CI 0.55-0.88). Cabozantinib 
also demonstrated statistically significant superiority to placebo 
in PFS and ORR (Table 2). Cabozantinib may be considered an ‘all-
comer’ second-line treatment for patients with advanced HCC 
because benefit vs placebo was shown in patients who showed ra-
diological progression or were intolerant to prior sorafenib treatment 
consistently across multiple subgroup analyses, including those of 
aetiological factors, demographic characteristics and treatment his-
tory.49,51-55 This is in contrast to regorafenib (benefit demonstrated 
in patients who showed radiological progression only [see above]) 
and ramucirumab (benefit demonstrated in patients with elevated 
AFP only [see below]). Patients with high levels of AFP may also 
benefit from cabozantinib treatment, and in CELESTIAL AFP re-
sponse was associated with longer OS and PFS with cabozantinib.56 
A retrospective multivariate analysis of data from CELESTIAL, which 
included baseline prognostic factors, also found that the develop-
ment of either grade ≥3 hypertension or any grade hand-foot skin 
reaction was associated with prolonged OS and PFS.57 The safety 
and tolerability profile of cabozantinib in patients with advanced 
HCC is generally in line with those of other tyrosine kinase inhibi-
tors. However, based on naïve comparison, discontinuations due to 
treatment-related adverse events (AEs) were higher with cabozan-
tinib in CELESTIAL (16%) than with regorafenib in RESORCE (10%) 
and ramucirumab in REACH-2 (10.7%). The inclusion of patients 
receiving third-line treatment in CELESTIAL may have contributed 
to this difference in treatment-related AEs, as may the inclusion, in 
contrast to RESORCE, of patients who had not tolerated sorafenib. 
Cabozantinib was associated with a clinically and statistically signifi-
cant benefit in mean quality-adjusted life-years vs placebo, resulting 
in part from improved OS and despite an initial, small reduction in 
health utility. With continued cabozantinib treatment, health utility 
increased.58 A retrospective analysis of data from CELESTIAL found 
that patients receiving cabozantinib after sorafenib spent signifi-
cantly more time without disease symptoms and toxicity than those 
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receiving placebo, despite an increase in days with grade 3/4 toxicity 
before progression.59

The 2018 EASL guidelines for the management of HCC recom-
mend cabozantinib for second-line treatment of patients with ad-
vanced HCC.2 In addition, the current 2018 ESMO Clinical Practice 
Guidelines recommend that cabozantinib can be considered for pa-
tients with well-preserved liver function and ECOG Performance 
Status 0 or 1 who had progressive disease on one or two systemic 
therapies.12 Cabozantinib is a category 1 option for patients with 
Child-Pugh liver function class A who have disease progression on 
or after sorafenib in the guidelines of the NCCN.44

2.3 | Ramucirumab

Ramucirumab is an immunoglobulin G1 monoclonal antibody that 
targets the VEGF receptor-2 and is administered by intravenous 
infusion. Following a previous trial (REACH), in which benefit in 
comparison with placebo was only seen in a subgroup of patients 
with AFP ≥400 ng/mL,23,60 data from the double-blind phase 3 trial 
REACH-2, including only patients with AFP ≥400 ng/mL at baseline 
(N=292, randomized 2:1 to ramucirumab or placebo), provided the 
basis for the European Medicines Agency and FDA approval of ra-
mucirumab to treat this subgroup of patients with advanced HCC 
who switched from sorafenib.61 Randomization was stratified by ge-
ographical region (America, Europe, Australia, Israel vs Asia [exclud-
ing Japan] vs Japan), macrovascular invasion (yes vs no) and ECOG 
Performance Status (0 vs 1). In REACH-2, ramucirumab significantly 
increased OS vs placebo (8.5 vs 7.3 months; HR 0.71, 95% CI 0.531-
0.949; P=0.0199). Ramucirumab also demonstrated statistically sig-
nificant superiority to placebo in PFS, TTP and DCR (Table 2). All 
subgroup analyses (based on sex, age [<65 years vs ≥65 years], race, 
geographical region, aetiology of liver disease, extrahepatic me-
tastases, macrovascular invasion, BCLC score, ECOG Performance 
Status, previous locoregional therapy and reason for discontinuation 
of sorafenib) of OS and PFS favoured treatment with ramucirumab. 
The changes in AFP levels were associated with TTP and OS, and ra-
mucirumab was found to increase time to AFP progression and radio-
graphic TTP and to slow the rate of AFP increase during treatment.62 
Subgroup analyses of data pooled from REACH and REACH-2 have 
further confirmed the treatment benefit of ramucirumab in patients 
with advanced HCC who switched from sorafenib with elevated 
AFP,63 including specifically in patients in Japan,64 and regard-
less of aetiology of liver disease.65 A post hoc analysis of data from 
REACH, REACH-2 and the pooled population found that treatment 
with ramucirumab increased OS vs placebo in all radiological pro-
gression pattern subgroups.66 Median time to deterioration in FACT 
Hepatobiliary Symptom Index 8 total score and ECOG Performance 
Status did not differ between patients receiving ramucirumab and 
those receiving placebo in REACH-2.61 However, analyses of indi-
vidual patient data pooled from REACH-2 and patients with AFP 
≥400 ng/mL who were included in REACH demonstrated a benefit 
of ramucirumab in delaying symptom deterioration.61,64

The 2018 ESMO Clinical Practice Guidelines for diagnosis, treat-
ment and follow-up of HCC recommend that ramucirumab can be 
considered as second-line treatment after sorafenib of patients with 
baseline AFP ≥400 ng/mL, well-preserved liver function and ECOG 
Performance Status 0 or 1.12 Ramucirumab is recommended by the 
NCCN panel as a category 1 option for patients with a baseline AFP 
level of ≥400 ng/mL who have disease progression on or after sys-
temic sorafenib treatment.44

2.4 | Nivolumab, ipilimumab plus nivolumab and 
pembrolizumab

Nivolumab is a recombinant anti-PD-1 monoclonal antibody that is 
administered by intravenous infusion. It was approved by the FDA 
for the treatment of patients with HCC who have been previously 
treated with sorafenib based on the results of the single-arm phase 
1/2 CheckMate  040 trial, which included both a dose-escalation 
phase and a dose-expansion phase.30,67-69 In CheckMate  040, the 
ORR and DCR with nivolumab were 20% and 64% respectively. 
Encouraging survival data (Table  2) have continued to be seen 
through 18  months of treatment.70 However, nivolumab has also 
been investigated as a potential first-line systemic treatment for pa-
tients with HCC in the phase 3 CheckMate 459 trial, and this trial did 
not meet its primary endpoint: OS was not statistically significantly 
superior in patients treated with nivolumab vs those treated with 
sorafenib (HR 0.85, 95% CI 0.72-1.02; P=0.0752).32

Ipilimumab is a monoclonal antibody that targets human cyto-
toxic T-lymphocyte antigen 4, and which is administered by intrave-
nous infusion. It was recently approved by the FDA, in combination 
with nivolumab, for the treatment of patients with HCC who have 
been previously treated with sorafenib. As with nivolumab mono-
therapy, approval was based on the results of the single-arm phase 
1/2 CheckMate 040 trial. With the ipilimumab plus nivolumab dos-
ing regimen subsequently approved by the FDA, the overall ORR 
was 32% and the median duration of response was 17.5 months. The 
combination was also found to be generally well tolerated.71 A phase 
3 trial of ipilimumab plus nivolumab vs sorafenib or lenvatinib in 
the first-line setting is currently recruiting participants (CheckMate 
9DW; NCT04039607).

Pembrolizumab is, like nivolumab, a recombinant anti-PD-1 
monoclonal antibody that is administered by intravenous in-
fusion. Pembrolizumab was approved by the FDA for the treat-
ment of patients with HCC who have been previously treated 
with sorafenib on the basis of the results of the single-arm phase 
2 KEYNOTE-224 trial.31,72 In KEYNOTE-224, the ORR and DCR 
with pembrolizumab were 17% and 62% respectively. However, 
despite directionally favourable results (improved median OS and 
PFS), the randomized, parallel-assignment, double-blind phase 3 
KEYNOTE-240 trial of pembrolizumab vs placebo in participants 
with advanced HCC who were previously treated with sorafenib 
did not meet statistical significance as defined in the pre-spec-
ified statistical plan in either of its co-primary endpoints of OS 
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(HR 0.78, 95% CI 0.611-0.998; P=0.0238) or PFS (HR 0.78, 95% CI 
0.61-0.99; P=0.0186).20

After the negative results from two randomized controlled trials 
with PD-1 monotherapy in the first- and second-line setting, and in 
anticipation of the approval of the combination of atezolizumab plus 
bevacizumab in the first-line setting, it is unclear how the FDA will 
deal with the approval of nivolumab and pembrolizumab in the sec-
ond-line setting. The results of a phase 2 trial, in Chinese patients 
with advanced HCC who had progressed on or were intolerant to 
previous systemic treatment, suggest camrelizumab, another an-
ti-PD1 antibody, might represent an additional treatment option.73

3  | FAC TORS INFORMING TRE ATMENT 
DECISIONS

Approximately one-quarter to one-third of patients with advanced 
HCC are eligible for second-line systemic treatment, based on their 
liver function and comorbidities. An analysis of real-world data from 
patients in Canada with HCC found that 13.1% and 31.7% were eli-
gible, based on strict and modified eligibility criteria respectively, 
for regorafenib, cabozantinib or ramucirumab after sorafenib.74 
Patients with advanced HCC and preserved liver function can now 
survive with sequential systemic treatment for more than 2 years;34 
key to this outcome is optimizing the patient journey, including the 
timing and sequencing of treatment switches. Additional guidance 
on when to switch from first-line to second-line treatment would 
likely be useful for many clinicians. Decisions will be influenced by 
whether discontinuation of first-line treatment is due to AEs or loss 
of clinical benefit and whether the disease has progressed, either ra-
diologically or symptomatically, and, if radiologically, the pattern of 
progression.75 In contrast to current clinical trials, which typically re-
quire only radiological progression under systemic first-line therapy 
to allow switch to another therapy, in clinical practice circumscribed 
intrahepatic progression (small increases in the diameters of existing 
intrahepatic lesions or a new small hepatic lesion) will not, in some 
cases, be a definite reason to switch. Liver function is an important 
consideration, meaning that patients should also not be treated too 
long with transarterial approaches before switching,76 and patients 
who are not eligible for transarterial chemoembolization should be 
identified as early as possible. Conversely, physicians should not 
switch treatment too soon (e.g. before disease progression or in the 
absence of intolerable treatment-related AEs) or sequential treat-
ment benefit may be lost.

In choosing from among the available second-line systemic treat-
ment options, clinicians will consider efficacy, safety and tolerability, 
HRQoL, route of administration, dosing regimen, drug class, molecu-
lar targets and individual patient’s characteristics (see Tables 1-3 for 
summaries). An additional consideration may be that all second-line 
treatment options are approved for patients previously treated with 
sorafenib and whether they are therefore suitable for use to treat pa-
tients previously treated with another first-line systemic treatment, 
such as lenvatinib. In an exploratory post hoc analysis of data from the 

REFLECT trial, median OS was 25.7 months in patients who responded 
to lenvatinib and received any subsequent anticancer medication, 
26.2 months in patients who responded to lenvatinib and subsequently 
received sorafenib, and 22.3  months in patients who responded to 
sorafenib and received any subsequent anticancer medication.34

Given the differences between study populations in the pivotal 
clinical trials, clinicians can, to some extent, align treatment decisions 
with key patient characteristics. For example, ramucirumab is not indi-
cated for patients with AFP <400 ng/mL, and regorafenib may not be 
suitable for patients who were sorafenib-intolerant (although this can 
be difficult to define in routine clinical practice), whereas cabozantinib 
may be appropriate as an all-comer drug for both of these groups and 
as both a second- and third-line treatment option (Table 4). Treatment 
with ipilimumab plus nivolumab was associated with a high ORR in 
CheckMate 40, suggesting it may emerge as a preferred treatment 
option for a subgroup of patients with high-burden progression. The 
choice of second-line treatment is independent of the aetiology of the 
underlying liver disease or tumour stage and the response to previ-
ous sorafenib treatment. Furthermore, the presence of comorbidities 
may add weight to consideration of AE profiles. It should therefore 
be noted, for example, that the USA prescribing information for re-
gorafenib contains a black box warning for severe hepatotoxicity.24 
Route and schedule of administration are also important for many pa-
tients and may impact HRQoL and treatment adherence.

4  | OPEN ISSUES

4.1 | Biomarkers

Identification of biomarkers is crucial in defining, stratifying and 
selecting subgroups of patients who can benefit most from differ-
ent treatments. Therefore, collection of tumour samples and liquid 
biopsy should be mandatory to identify both prognostic and predic-
tive biomarkers that will help clinicians to better tailor treatment for 
patients with advanced HCC. At present, biomarker-driven patient 
selection is possible only for ramucirumab. Potential prognostic bio-
markers include MET for cabozantinib,45 among many others, but 
no predictive biomarkers have yet been identified. An evaluation 
of outcomes in CELESTIAL based on 13 biomarkers, with baseline 

TA B L E  4   Some considerations when choosing second- or third-
line systemic treatment for patients with advanced HCC in clinical 
practice

Second-line treatment

Third-line 
treatment

Sorafenib-intolerant 
patients

Patients 
with low 
AFP

Regorafenib No Yes No

Cabozantinib Yes Yes Yes

Ramuciramab Yes No No

Abbreviations: AFP, alpha-fetoprotein; HCC, hepatocellular carcinoma.
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levels dichotomized at the median, found that cabozantinib treat-
ment was associated with improved OS and PFS vs placebo in pre-
viously treated advanced HCC irrespective of baseline biomarker 
levels; low baseline levels of MET, hepatocyte growth factor, growth 
arrest-specific protein 6, VEGF-A, angiopoietin-2 and interleukin-8 
and high levels of insulin-like growth factor 1 were identified as po-
tential prognostic biomarkers for longer OS with placebo.77 Plasma 
proteins and microRNAs are potential prognostic biomarkers for re-
gorafenib (some may be predictive, but none can be used as such in 
clinical practice currently).78

Programmed death-ligand 1 (PD-L1) expression levels were 
assessed retrospectively as a potential biomarker for nivolumab 
therapy in CheckMate  040, using a cut-off of membrane expres-
sion of PD-L1 on ≥1% of tumour cells. No association with objective 
responses was found but the authors noted that in-depth charac-
terization of tumour-infiltrating T-cell and macrophage subsets, 
including their expression of PD-1 and PD-L1, could be valuable 
for biomarker assessments in patients with advanced HCC.69 In 
KEYNOTE-224, higher PD-L1 immunohistochemistry combined 
positive scores (a measure of PD-L1-positive immune and tumour 
cells) was associated with better response to treatment with pem-
brolizumab,79 although this association has not yet been further 
confirmed.

4.2 | Combination therapies under investigation 
(e.g. antiangiogenics/tyrosine kinase inhibitors plus 
immunotherapy)

There are strong rationales for combining ground-breaking immu-
notherapeutic agents with tyrosine kinase inhibitors or VEGF inhib-
itors. For example, it has been hypothesized that alleviating tumour 
hypoxia could be a valuable approach to improving the outcomes 
associated with current immunotherapies. Therefore, concurrent 
targeting of VEGF and its cognate receptors and immune check-
points may be effective, and this hypothesis is now supported by 
pre-clinical and clinical data. For example, and as described above, 
atezolizumab (an immunotherapeutic agent targeting PD-L1) in 
combination with bevacizumab (an inhibitor of VEGF-A) has been 
found to offer improvements in OS and PFS vs sorafenib, in pa-
tients with unresectable HCC, who had not received prior systemic 
therapy.14 It seems likely that atezolizumab plus bevacizumab will 
become the standard treatment in the first-line setting for patients 
with advanced HCC in the near future, fundamentally changing 
the current paradigm. It might be speculated that following resist-
ance or intolerance to, or progression on atezolizumab plus bevaci-
zumab, many clinicians will often use a current first-line treatment 
option, such as sorafenib or (off-label) lenvatinib, in the second-
line setting. Cabozantinib may continue to be used in the second-
line setting (off-label without prior sorafenib treatment) but that 
seems less likely for regorafenib, owing to the lack of data from 
patients who did not tolerate sorafenib, and ramucirumab, owing 

to similarities to bevacizumab (both being monoclonal antibodies 
that target VEGFs).

Also under investigation as first-line treatments for patients 
with advanced HCC in phase 3 trials are the combinations of len-
vatinib plus pembrolizumab, vs lenvatinib,80 of cabozantinib plus 
atezolizumab, vs sorafenib, vs cabozantinib,81 of durvalumab plus 
tremelimumab (two checkpoint inhibitors), vs durvalumab, vs 
sorafenib,82 and of nivolumab and ipilimumab vs sorafenib or len-
vatinib (NCT04039607). Combination therapies are likely to further 
increase the complexity of the treatment landscape for patients 
with advanced HCC, especially regarding sequential treatment 
approaches.

5  | CONCLUSION

There is limited evidence to support clinicians in choosing between 
approved second-line treatments for patients with advanced HCC, 
particularly in terms of sequencing. While product characteristics, 
and trial data on the efficacy, safety and tolerability and HRQoL out-
comes associated with different treatment options can and should 
be used to inform the decision, until more data become available 
on current and new treatment pathways the single most important 
factor remains the individual patient, and their preferences should 
be closely considered.
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