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treatment: defining the optimal sequencing
strategy in second line and beyond
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ABSTRACT
Hepatocellular carcinoma ( hcc) is one of the most common cancers in the world. It has a high mortality rate, especially when localized treatments fail. For about a decade, the only systemic treatment shown to improve survival
was sorafenib. Recently, lenvatinib was found to be noninferior to sorafenib for overall survival, and combination
atezolizumab–bevacizumab improved survival compared with sorafenib. Similarly, in the post-sorafenib setting, a
number of recent positive clinical trials have been reported, and they indicate that regorafenib, cabozantinib, and
ramucirumab are effective and safe in the second-line setting.
With so many new options available, including immunotherapy, it is challenging to define the best sequence of
systemic treatment for patients with hcc. In the present review, we introduce the current data for second-line systemic treatment and beyond in hcc. A treatment algorithm is also suggested, based on the best available evidence
and expert opinion.
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INTRODUCTION
Hepatocellular carcinoma (hcc) is one of the most common
and deadly cancers worldwide1. In Canada, about 3100 new
cases and 1450 deaths are expected in 2020, but the incidence is increasing 2. Hepatocellular carcinoma frequently
develops in a background of chronic liver disease, most
commonly chronic hepatitis B or C, alcoholic cirrhosis,
and non-alcoholic steatohepatitis 3,4. The severity of the
patient’s underlying liver dysfunction must be considered
when deciding on a management plan for hcc.
Sorafenib, an oral tyrosine kinase inhibitor (tki), was
the only systemic treatment option shown to improve survival in advanced hcc, and it remained the standard firstline treatment for a decade5,6. A number of other systemic
treatments failed to show any significant survival benefit
when compared with sorafenib in clinical trials7–11. In
2018, lenvatinib was shown to be noninferior to sorafenib
for overall survival (os) and was approved in Canada as a
first-line treatment option for advanced hcc12. Recently,
the IMbrave150 clinical trial demonstrated a significant
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improvement in os, progression-free survival (pfs), and response rate with combination atezolizumab–bevacizumab
compared with sorafenib13. Combination atezolizumab–
bevacizumab is now a new standard of care in the first-line
treatment of advanced hcc.
In addition to those recent advances in the first-line
systemic treatment of hcc, several positive studies in the
second-line setting have also shown survival benefits for
new treatments compared with placebo. Here, we review
the current evidence for second-line treatment and beyond
in hcc. The data available as of 1 July 2020 are reviewed, and
a recommended sequencing strategy is discussed.

DISCUSSION
TKIs
Tyrosine kinases have an important role in the signalling
cascade for cells, being involved in the activation of several
molecular processes related to cell growth, differentiation,
and apoptosis14. Hepatocellular carcinoma is a hypervascularized tumour, and angiogenesis has been shown to play
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an essential role in its pathogenesis15–18. The tkis were the
first class of drugs to be associated with an improvement in
os for patients with advanced hcc5. Since the initial approval of sorafenib for hcc in 2008, several other tkis have been
developed and have been associated with improvements
in survival in second-line treatment. Those drugs include
regorafenib, cabozantinib, and apatinib. Table i shows the
molecular targets that distinguish them. Table ii summarizes the positive second-line phase iii trials for those tkis
in patients with hcc.

Regorafenib
Regorafenib was the first tki to be approved for the secondline treatment of hcc. Although it has some structural similarities with sorafenib, regorafenib was shown to have a
different molecular target profile, with stronger action
in the vascular endothelial growth factor (vegf) pathway
and inhibition of various targets involved in oncogenesis
(Table i)19.
The resorce trial was a phase iii trial that randomized 573 patients with hcc who progressed after first-line
sorafenib to regorafenib or to placebo20. Patients eligible for
the study had Child–Pugh A liver function, had progressed
on sorafenib, and had previously tolerated sorafenib (received sorafenib ≥400 mg daily for at least 20 of 28 days
before discontinuation). The starting dose of regorafenib
was 160 mg once daily for 3 weeks on and 1 week off. Regorafenib was associated with a significant improvement
in os compared with placebo [10.6 months vs. 7.8 months;
hazard ratio ( hr): 0.63; 95% confidence interval (ci): 0.50 to
0.79; one-sided p  < 0.0001], pfs (3.1 months vs. 1.5 months;
hr : 0.46; 95% ci : 0.37 to 0.56; one-sided p < 0.0001), and
response rate (11% vs. 4%, p = 0.0047). The disease control
rate (dcr) was also improved with regorafenib (65% vs. 36%,
p < 0.0001). Those response assessments were based on the

modified Response Evaluation Criteria in Solid Tumors
(recist). Median time on regorafenib was 7.8 months, and
the most common reason for discontinuation was disease
progression (60%).
With respect to safety, 93% of patients who received regorafenib experienced at least 1 treatment-related adverse
event. The most common grade 3 or 4 adverse events for
regorafenib were hypertension (15%), hand–foot syndrome
(13%), fatigue (9%), and diarrhea (12%). Drug-related adverse events resulted in treatment discontinuation in 10%
of patients receiving regorafenib compared with 4% receiving placebo. No clinically meaningful differences in terms
of quality of life were noted between the treatment arms.
Regorafenib is also indicated for the treatment of metastatic colorectal cancer, and the recommended starting
dose is also 160 mg daily for 21 days of a 28-day schedule.
Because of concerns about the tolerability of the full
recommended dose, the phase ii redos trial examined a
dose-escalation strategy for regorafenib in patients with
metastatic colorectal cancer, finding that, compared with
the standard starting dose, the escalation strategy provided
similar efficacy and a more favourable toxicity profile21. In
the dose-escalation group, patients received 80 mg daily to
begin, with weekly increments of 40 mg until 160 mg daily
was reached, if the drug was well tolerated. Although that
strategy was not specifically studied in the hcc setting,
given the number of patients who required dose reductions in the resorce trial, it might be reasonable to start
regorafenib at a lower dose and to escalate it as tolerated.
A subsequent post hoc analysis of the resorce trial
evaluated the sequence of sorafenib and regorafenib in
terms of survival 22. In that study, median survival from
the start of sorafenib to death was 26 months for patients
who received second-line regorafenib and 19 months for
those who received placebo in the second line. The survival

TABLE I Molecular targets of second-line tyrosine kinase inhibitors (TKIs) in hepatocellular carcinoma
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TABLE II Positive phase III trials of anti-angiogenic agents in the second- and third-line treatment of hepatocellular carcinoma
Study
name

Phase

Patients
(n)

Arms

Child–Pugh
OS
PFS
score
(months) (months)

ORR
(%)

Discontinuation rate
because of
drug-related AEs
(%)

Any grade

Treatment-related AE
Grade 3
or 4

RESORCE

III

573

Regorafenib
vs. placebo

A

10.6
7.8

3.9
1.5

11
4

10
4

93
52

50
17

CELESTIAL

III

707

Cabozantinib
vs. placebo

A

10.2
8.0

5.2
1.9

4
<1

16
3

99 (any AE)
92 (any AE)

68 (any AE)
36 (any AE)

AHELP

III

393

Apatinib
vs. placebo

A–B7

8.7
6.8

4.5
1.9

10.1
1.5

12.5
0

97
71

77
19

REACH-2

III

292

Ramucirumab
vs. placebo

A

8.5
7.3

2.8
1.6

5
1

11
3

11
5

NR
NR

OS = overall survival; PFS = progression free survival; ORR = objective response rate; AEs = adverse events; NR = not reported.
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benefit with regorafenib was independent of the last dose
of sorafenib (800 mg or <800 mg daily) and of time to progression after prior sorafenib. When taking regorafenib,
patients who had previously been taking a lower dose
of sorafenib (<800 mg daily) experienced higher rates of
fatigue (50% vs. 36%), anorexia (40% vs. 25%), and grade 3
hand–foot syndrome (17% vs. 10%) than did patients who
had tolerated sorafenib at 800 mg daily—indicating that
patients who can tolerate sorafenib only at lower doses are
at higher risk of certain adverse events with regorafenib and
might benefit from closer follow-up or a dose escalation
strategy when starting treatment.

Cabozantinib
Cabozantinib is another oral tki with multiple targets,
including vegf receptor, Met, and axl (Table i). Overexpression of Met has a negative effect on prognosis and
was shown to be associated with sorafenib resistance23–25.
In the celestial phase iii trial, 707 patients with advanced hcc who had previously received sorafenib were
randomized 2:1 to receive either cabozantinib or placebo26. Other eligibility criteria included progression on at
least 1 prior treatment, and patients could have previously
received up to 2 systemic treatments. Median os was improved with cabozantinib (10.2 months) compared with
placebo (8.0 months; hr: 0.76; 95% ci: 0.63 to 0.92; p = 0.005).
The magnitude of the survival benefit was even higher for
the subgroup of patients treated with cabozantinib in the
second-line setting after previous treatment with sorafenib
alone (11.3 months with cabozantinib vs. 7.2 months with
placebo; hr : 0.70; 95% ci : 0.55 to 0.88). Progression-free
survival in this subgroup also favoured cabozantinib compared with placebo (median pfs : 5.5 months vs. 1.9 months;
hr : 0.40; 95% ci : 0.32 to 0.50). The objective response rate
(orr) according to recist 1.1 was 4% with cabozantinib
compared with 0.4% with placebo (p = 0.009). The dcr was
64% compared with 33%. With respect to safety, grade 3
or 4 adverse events were reported in 68% of patients who
received cabozantinib and in 37% of those who received
placebo. The most common grades 3 and 4 adverse events
in the cabozantinib arm were hand–foot syndrome (17%),
hypertension (16%), increased aspartate aminotransferase
(12%), fatigue (10%), and diarrhea (10%). Dose reductions
were required in 62% of patients receiving cabozantinib,
and the rate of discontinuation because of toxicity was 16%.

Apatinib
Apatinib is another novel oral tki that selectively inhibits
vegf receptor 2. It was previously shown to be effective at
improving survival in Chinese patients with metastatic
gastric carcinoma who progressed on 2 or more lines of
chemotherapy27 and was recently studied for the treatment
of advanced hcc in China.
At the 2020 American Society of Clinical Oncology
annual meeting, the results of the ahelp study, a phase iii
randomized trial of apatinib compared with placebo in
Chinese patients with hcc, were presented 28. The study
randomized 393 patients with hcc who had progressed
on, or who were intolerant to, at least 1 line of systemic
therapy (sorafenib or systemic chemotherapy) in a 2:1
ratio to apatinib 750 mg daily or to placebo. Patients with
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Child–Pugh A or B7 liver function were included. The patients who received apatinib experienced improved os (8.7
months vs. 6.8 months with placebo; hr: 0.785; 95% ci: 0.617
to 0.998; p = 0.0476) and pfs (4.5 months vs. 1.9 months with
placebo; hr: 0.471; 95% ci: 0.369 to 0.601; p < 0.0001). The orr
per recist 1.1 was 10.7% compared with 1.5% with placebo
(p < 0.001). The dcr was 61.3% with apatinib compared with
28.8% with placebo. Grade 3 or 4 adverse events occurred
in 77.4% of the patients receiving apatinib and in 19.2% of
the patients receiving placebo. The most common grades 3
and 4 adverse events in the apatinib arm were hypertension
(27.6%), hand–foot syndrome (17.9%), and decreased platelet count (13%). It should be noted that more than 85% of
the study population had hepatitis B and only 40% received
first-line sorafenib (many others received chemotherapy).
That population differs significantly from patients with hcc
in Western countries.

Monoclonal Antibodies
Ramucirumab
Ramucirumab is an intravenously administered recombinant monoclonal antibody with high affinity for vegf
receptor 2.
In the phase iii reach trial, 565 patients who had previously received sorafenib were randomized to intravenous
(iv) ramucirumab 8 mg/kg every 2 weeks or to placebo29. In
the intention-to-treat population, ramucirumab, compared
with placebo, failed to show a significant improvement in
os (median os : 9.2 months vs. 7.6 months; hr : 0.87; 95% ci :
0.72 to 1.05; p = 0.14). A subgroup analysis suggested a potential os benefit for patients with serum alpha-fetoprotein
(afp) 400 ng/mL or greater at diagnosis (median survival:
7.8 months vs. 4.2 months; hr : 0.67; 95% ci: 0.51 to 0.90;
p = 0.006). Subsequently, the reach-2 trial was conducted
specifically to investigate the benefit of ramucirumab in
that patient population30. The reach-2 trial included 292
patients with hcc and serum afp 400 ng/mL or greater who
had previously received first-line sorafenib. They were
randomized to ramucirumab or to placebo. The patients
who received ramucirumab experienced a significant
improvement in median os (8.5 months vs. 7.3 months;
hr : 0.71; 95% ci : 0.53 to 0.95; p = 0.020). The os benefit of
1.2 months was numerically less than the 3.6 months suggested in the subgroup analysis of the original reach trial.
Median pfs was 2.8 months for ramucirumab compared
with 1.6 months for placebo ( hr : 0.45; 95% ci: 0.34 to 0.60;
p < 0.001). The response rate with ramucirumab was only
5% per recist 1.1, which was not statistically significant
when compared with placebo (1%, p = 0.1697). The dcr
was 59.9% compared with 38.9% in the placebo group
(p = 0.0006). With respect to safety, the discontinuation
rate for treatment-related adverse events associated with
ramucirumab was 11%. The most common adverse events
were fatigue (27%), peripheral edema (25%), hypertension
(25%), bleeding (24%, mostly epistaxis), and decreased
appetite (23%).
A combined analysis from the reach and reach-2 trials
included a total of 542 patients with serum afp 400 ng/mL or
greater (250 from reach and 292 from reach-2). The pooled
analysis showed that median os in patients treated with
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18
43
60
84

II
Study 22

Not statistically significant.
OS = overall survival; PFS = progression free survival; ORR = objective response rate; AEs = adverse events; NR = not reported.

a

10.6
7.2
13.6
15.1

7.9
13

23
69
6.1
9.5
11.3

35
82
10.8
24
—
18.7
—

III
KEYNOTE-240

Tremelimumab 300 mg
+ durvalumab
Tremelimumab 75 mg
+ durvalumab
Single-agent durvalumab
Single-agent tremelimumab

19
7
61
48
30
16
18
4
3
2.8a
13.9
10.6a
A–B7

I/II
CheckMate 040

Pembrolizumab
vs. placebo

37
NR
14
31
—
—
A

2
4
15
20
—
—
A–B7
A
Single-arm nivolumab
® Dose escalation phase
® Dose expansion phase
I/II
CheckMate 040

Nivolumab–ipilimumab

25
19
83
NR

Treatment-related AEs (%)

Discontinuation rate
because of
drug-related AEs
(%)
PFS
(months)
OS
(months)
Child–Pugh
score
Arms
Phase
Study name

Nivolumab is an anti–PD-1 human monoclonal antibody, administered intravenously, that actives the T cell
immune response against tumour cells. The phase i/ii
CheckMate 040 study showed that nivolumab is active
in the treatment of hcc38. Patients included in the study
had advanced hcc , had previously received at least 1
line of systemic therapy, and had previously received
or refused sorafenib treatment. Patients eligible for the
dose-escalation phase had Child–Pugh A or B7 liver function, but only patients with Child–Pugh A liver function
were included in the dose-expansion phase. Of 262 patients treated, 48 in the dose-escalation phase received
nivolumab 0.1–10 mg/kg every 2 weeks, and 214 in the
dose-expansion phase received nivolumab 3 mg/kg.
In the dose-escalation phase, the orr was 15% (3 complete responses, 4 partial responses), and the dcr was 58%.
Median os was 15.0 months. During that phase, nivolumab
showed a manageable safety profile. Grade 3 or 4 treatmentrelated adverse events affected 25% of patients, and 6%
experienced treatment-related serious events including
pemphigoid, adrenal insufficiency, and liver injury. Those
events did not appear to be related to dose, and no maximum tolerated dose was reached.
Based on those results, the dose of 3 mg/kg was selected for the dose-expansion phase. In that phase, 68% of patients had previously received sorafenib. The orr was 20%
(3 complete responses, 39 partial responses). The 6-month
os rate was 83%, and the 9-month os rate was 74%. In the

TABLE III Phase II and III trials of immunotherapy in the second- and third-line treatment of hepatocellular carcinoma

Nivolumab

ORR
(%)

Immunotherapy
In recent years, immunotherapy with checkpoint inhibitors
has been studied for the management of many different
types of cancer. Theoretically, such treatments are likely
to be effective for hcc given that hcc is usually associated
with chronic liver disease and a high level of immune-cell
infiltrate. Some analyses suggest that approximately 25% of
hccs have high inflammatory scores, with significant levels
of lymphocyte infiltration33,34. Although cellular response
activity is increased, that response can be dysfunctional,
being associated with immune tolerance and resulting in
worse prognosis35. Additionally, in patients with hepatitis B–
related hcc , high levels of PD-L1 in tumour cells were
associated with a poor prognosis and a higher chance of
recurrence after surgery36,37. Considering those characteristics, several studies were conducted to evaluate the role
of checkpoint inhibitors in the treatment of hcc. Table iii
summarizes the phase ii and iii trials of immunotherapy
treatments in the second- and third-line treatment of hcc.

Any grade

ramucirumab, compared with placebo, was 8.1 months
compared with 5.0 months (hr: 0.69; 95% ci: 0.5 to 0.84; p =
0.0002), with response rates of 5.4% and 0.9% (p = 0.004)
and dcrs of 56.3% and 37.2% (p < 0.0001) respectively31. The
pooled population was also used to analyze patient-reported
outcomes with ramucirumab. Based on the Functional
Assessment of Cancer Therapy–Hepatobiliary Symptom
Index 8 (FACIT.org, Ponte Vedra, FL, U.S.A.) at baseline,
every 6 weeks, and at the end of treatment, ramucirumab
was associated with a consistent trend toward a benefit in
disease-related symptoms32.

Grade 3
or 4

OPTIMAL MANAGEMENT SEQUENCING IN HCC AFTER FIRST-LINE PROGRESSION, Amaro and Tam

Current Oncology, Vol. 27, Supp. 3, November 2020 © 2020 Multimed Inc.

OPTIMAL MANAGEMENT SEQUENCING IN HCC AFTER FIRST-LINE PROGRESSION, Amaro and Tam

study, baseline tumour cell PD-L1 status was not associated with tumour response. Also, the benefits of nivolumab
were observed in patients who were sorafenib-naïve and
sorafenib-experienced alike39.
Patients with Child–Pugh B liver function in the study
experienced a response rate of 10% and a dcr of 55%. Median os was 7.6 months and was higher in patients who
were sorafenib-naïve (9.8 months) than in those who were
sorafenib-experienced (7.3 months). Tolerability was similar
to that in the patients having Child–Pugh A liver function40.

reach statistical significance per specified criteria. The
orr was, however, higher for pembrolizumab (18.3% vs.
4.4%, p = 0.00007). With respect to toxicity, grade 3 or 4
adverse events occurred in 53% of the patients receiving
pembrolizumab and in 46% of those receiving placebo.
Treatment-related adverse events occurred in 19% and
8% of the patients respectively. The most common adverse
events reported with pembrolizumab were increased levels
of aspartate aminotransferase (23%) and of bilirubin (19%),
fatigue (19%), and pruritus (18%).

Nivolumab–Ipilimumab

Tremelimumab–Durvalumab

Ipilimumab is a monoclonal antibody that targets ctla-4.
The combination of ipilimumab and nivolumab was also
evaluated as part of the phase i/ii CheckMate 040 trial41.
Patients previously treated with sorafenib (n = 148) were
randomized to one of three arms:

The activity of durvalumab (an anti–PD-L1 antibody) and
tremelimumab (an anti– ctla-4 antibody) in patients with
hcc was assessed in a phase ii study, and the results were
recently presented at the 2020 American Society of Clinical
Oncology annual meeting44. Patients from Study 22 who
had previously received or refused sorafenib were randomized to one of these regimens:

■

■

■

Arm A—nivolumab 1 mg/kg plus ipilimumab 3 mg/kg
every 3 weeks (4 doses), followed by nivolumab 240 mg
every 2 weeks
Arm B—nivolumab 3 mg/kg plus ipilimumab 1 mg/kg
every 3 weeks (4 doses), followed by nivolumab 240 mg
every 2 weeks
Arm C—nivolumab 3 mg/kg every 2 weeks plus ipilimumab 1 mg/kg every 6 weeks

Patients were required to have Child–Pugh A liver function. The orr was 31% overall, and 7 patients experienced
a complete response. The median duration of response
was 17 months. In arm A, the response rate was 32%; it was
31% in arm B and 31% in arm C. The dcr was highest for
patients in arm A, at 54% compared with 43% for arm B and
49% for arm C. The median os in arm A was 23 months; it
was 12 months for arm B and 13 months for arm C. With
respect to safety, 37% of patients experienced grade 3 or 4
treatment-related adverse events, with only 5% discontinuing therapy because of grades 3 and 4 treatment-related
toxicity. The most common adverse events (any grade) were
rash (35%), adrenal insufficiency (18%), hypothyroidism
or thyroiditis (22%), colitis (10%), pneumonitis (10%), and
infusion reactions (8%).

Pembrolizumab
Pembrolizumab is another anti–PD-1 monoclonal antibody
that has been evaluated in the second-line treatment of patients with advanced hcc. In the phase ii keynote-224 trial,
104 patients who had progressed on or were intolerant to
sorafenib were treated with pembrolizumab 200 mg every
3 weeks 42. The response rate was 17%, and the dcr was
62%. Treatment-related adverse events occurred in 73% of
patients, and grade 3 toxicity occurred in 24%.
In the phase iii keynote-240 trial, pembrolizumab was
compared with placebo in patients with advanced hcc
who had previously received sorafenib 43. In the study,
the median os was 13.9 months in the pembrolizumab
arm and 10.6 months in the placebo arm ( hr : 0.78; 95% ci:
0.61 to 0.99; p = 0.024), and the median pfs was 3.0 months
compared with 2.8 months ( hr : 0.72; 95% ci: 0.57 to 0.90;
p = 0.002). Although the numerical improvement in median os appeared to be clinically meaningful, it did not
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■
■
■
■

Arm A—tremelimumab 300 mg (1 dose) plus durvalumab 1500 mg every 4 weeks
Arm B—tremelimumab 75 mg (4 doses) plus durvalumab 1500 mg every 4 weeks
Arm C—single-agent durvalumab 1500 mg every 4 weeks
Arm D—single-agent tremelimumab 750 mg every
4 weeks (7 doses, then every 12 weeks thereafter)

Patients in arm A who received tremelimumab 300 mg
(1 dose) plus durvalumab appeared to experience superior
outcomes, including a higher orr (arm A, 24.0%; arm B,
9.5%; arm C, 10.6%; arm D, 7.2%) and a higher median
os (arm A, 18.7 months; arm B, 11.3 months; arm C, 13.6
months; arm D, 15.1 months). Treatment-related severe
adverse events occurred in 16% of patients on arm A, 15%
on arm B, 11% on arm C, and 25% on arm D.
Based on the results of Study 22, a single priming dose
of tremelimumab 300 mg plus durvalumab every 4 weeks
showed promising efficacy and safety in the second-line
treatment of patients with hcc. The efficacy and safety of
durvalumab with or without tremelimumab, compared
with sorafenib, in the first-line treatment of hcc is being
studied in the phase iii himalaya trial. That study has completed accrual, and results are expected to be presented in
early 2021.

SUMMARY
The management of advanced hcc is now rapidly evolving
after a decade in which sorafenib was the only treatment
offering a survival benefit. Lenvatinib and atezolizumab–
bevacizumab are now also first-line treatment options.
Figure 1 summarizes the efficacy endpoints for positive phase iii trials in second-line hcc.
Based on the trial evidence reviewed and the clinically
and statistically significant survival benefits observed, it
is clear that regorafenib and cabozantinib should be considered standard second-line options for patients with hcc
who have previously been treated with sorafenib. Regorafenib has been approved by Health Canada for this indication and is funded in most provinces. Regorafenib might
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be the preferred second-line treatment in patients who
responded to and tolerated sorafenib well, given that those
factors were specific inclusion criteria for the resorce trial.
Cabozantinib has also been approved by Health Canada, but funding by the provinces is currently pending.
Cabozantinib might be preferred in patients who did not
tolerate sorafenib well or if a tki is required in the thirdline setting, given that these patients were included in the
celestial trial.
Ramucirumab can be considered a treatment option in
the second-line treatment of patients with hcc and serum
afp of 400ng/mL or greater, although this is an iv treatment
with a small-magnitude survival benefit. Ramucirumab is
not approved by Health Canada for this indication and
is not funded by the provinces.
Apat inib cou ld be considered in pat ients w it h
hepatitis B–related hcc who have received chemotherapy
in the first line, but it is not available in Canada.
Currently, there is no evidence that any immunotherapy treatment improves survival in the second-line setting,
and therefore none are funded anywhere in Canada. However, nivolumab was approved by Health Canada based on
the CheckMate 040 study results. The subsequent phase iii
CheckMate 459 trial, which compared nivolumab with
sorafenib in the first-line treatment of advanced hcc, failed

FIGURE 1 Comparison of efficacy endpoints in positive second-line
phase III trials.

to show a statistically significant survival benefit45. Despite
the Health Canada approval, no province currently funds
nivolumab for the second-line treatment of hcc.
The main challenge in the systemic treatment of hcc
in the second line and beyond is that there is a paucity of
evidence about how to treat patients if they have received
lenvatinib or atezolizumab–bevacizumab in the first-line
setting. Theoretically, patients who received either of those
treatments followed by sorafenib would have been eligible
for the celestial trial, and phase iii trial evidence supporting third-line cabozantinib in that scenario therefore
exists. However, no available trial evidence supports the
use of sorafenib as a second-line treatment.
Given the lack of clinical trial evidence to inform optimal treatment sequencing for advanced hcc in the face of
the new first-line treatment options, oncologists in Canada
will likely rely on expert opinion, while taking into account
provincial funding decisions. Figure 2 illustrates a number
of the potential treatment sequencing strategies.
It is likely that atezolizumab–bevacizumab will be the
new standard of care in first-line treatment. In that case, a
reasonable second-line treatment would be a tki. It could
also be argued that a first-line tki should be used after
immunotherapy, which would include either of lenvatinib or sorafenib. Lenvatinib stands out as the tki with the
highest reported response rate and longest pfs. Third-line
treatment in that scenario would consist of a second-line
tki such as cabozantinib or regorafenib. If lenvatinib were
to be used as a first-line treatment, then a second-line tki
could be considered upon progression and would most
likely be funded by the provinces. Although a checkpoint
inhibitor such as nivolumab or pembrolizumab could
theoretically be beneficial for some patients in that setting,
it is unlikely to be publicly funded.
Another challenge in second-line treatment and
beyond is that most patients with hcc have concomitant
chronic liver disease, which can also be life-threatening.
With time, liver function can deteriorate, and because
most trials include only patients classified Child–Pugh A,
patients who remain well with Child–Pugh B liver function might be left without any evidence-based treatment
options. For patients classified Child–Pugh B, evidence for
the safety and efficacy of treatments is based mostly on

FIGURE 2 Possible treatment sequencing in hepatocellular carcinoma.
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observational and retrospective studies. In a recent Canadian study, for example, only 13.1% of real-world patients
would have been eligible for the resorce, celestial, and
reach-2 trials after progression on sorafenib. If patients
with Child–Pugh B7 liver function and an Eastern Cooperative Oncology Group performance status of 2 could have
been included, the number of patients eligible for those
second-line treatment trials would increase to 31.7% 46.
Using performance status, given its subjectivity, to strictly
enforce public funding for hcc treatments is difficult. However, it is anticipated that well patients with Child–Pugh B
liver function will continue to be denied publicly funded
second-line systemic treatment in Canada because of their
exclusion from the positive phase iii clinical trials.
Systemic treatment of hcc is evolving rapidly, and determining the optimal sequencing strategy for second-line
and beyond is challenging now that first-line sorafenib is
no longer a standard. In the future, results from additional
clinical trials and real-world studies will hopefully have
helped to inform treatment sequencing decisions in hcc.
Despite the challenges, it is exciting to see that there
are now many systemic treatment options to help significantly prolong survival for patients with incurable hcc.
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