ONCOLOGY

REVIEW ARTICLE

Non-immunotherapy options for the
first-line management of hepatocellular
carcinoma: exploring the evolving role of
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ABSTRACT

The results of the sHARP trial established sorafenib, a tyrosine kinase inhibitor (Tk1), as the sole first-line treatment
option in advanced hepatocellular carcinoma (Hcc) for more than a decade. In 2020, there has been a surge in new
therapies for HCC, including immunotherapeutic strategies and the approval of a number of novel 1kis. In addition
to sorafenib, lenvatinib and combination atezolizumab-bevacizumab now represent standard first-line treatment
options. As those systemic therapy options begin to be better utilized, assurance of adequate liver function and opti-
mal timing are required to improve patient outcomes. Furthermore, sequencing of the agents will have to be carefully
tailored, given the increasing armamentarium of choices. Here, we discuss the role of lenvatinib and sorafenib in

the first-line management of HCC.
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INTRODUCTION

Globally, hepatocellular carcinoma (HccC) accounts for
more than 745,000 deaths per year, and its incidence has
been rising in Canada'. From 2003-2007 to 2028-2032,
the Canadian age-standardized incidence rates for liver
cancer are projected to increase by 43% in men and by
15% in women?. Hepatocellular carcinoma usually arises
in the setting of chronic liver disease and cirrhosis, with
varying causes of liver disease being linked to different
geographic regions3. The overall incidence of cirrhosis in
Canada is 89.6 per 100,000 person-years, with the most
common cause being viral hepatitis, followed by non-
alcoholic fatty liver disease?. Modelling suggests that by
2030, there will be 9,305,000 cases of non-alcoholic fatty
liver disease associated with a 95% increase in Hcc®. That
increasing trend of HCC related to non-alcoholic fatty liver
disease is expected to negate the gains from hepatitis B
vaccination®, indicating a clear need for continued research
investment in this disease.

The treatment of HCC can be divided into surgical ap-
proaches (resection and transplantation) and nonsurgical
approaches, including locoregional therapies (LRTs) and
systemic therapies. The most widely accepted algorithm to
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direct treatment options and provide prognostic informa-
tionremains the Barcelona Clinic Liver Cancer (BCLC) staging
system, which incorporates both Childs-Pugh liver function
and performance status. Early-stage disease (BCLC 0/A) rep-
resents patients who can be cured with surgical and nonsur-
gical approaches such asradiofrequency ablation. In amore
advanced stage (BcLC C), in which major vascular invasion
or extrahepatic spread is evident, systemic treatment is in-
dicated. Most controversies arise from the management of
heterogeneous intermediate-stage disease (BCLC B), in which
patients have multinodular disease, with varying disease
burden and liver function. As a result, those patients could
be eligible for liver transplantation or LRTs, most commonly
transarterial chemoembolization (Tace)”8. Historically, pa-
tients in that group transitioned to systemic treatment only
at failure of LRT or when LRT is contraindicated; however, the
treatments in this cohort of patients are rapidly evolving.

DISCUSSION

Pathogenesis of HCC and Its Influence on Treatment

A complete overview of the molecular pathogeneses of HCC
is beyond the scope of this article, but we aim to highlight
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features of HCC that are important considerations for the
development of effective therapeutic strategies. The patho-
genesis of advanced HCc is a multistep process associated
with genomic instability, copy-number alterations, muta-
tions of protein coding genes, epigenetic and transcrip-
tomic alterations, and adapted cell metabolism. Previous
work has demonstrated alterations in specific genes that
are for the most part nontargetable and that include am-
plifications in oncogenes such as MET, MYC, TERT, CCNDI,
FGF19, and deletions in tumour-suppressor genes such as
PTEN, TP53, CDKN2A, and CDKN2B®.

Dysregulation of cell signalling pathways—including
the vascular endothelial growth factor (VEGF), fibroblast
growth factor (FGF), and Wnt pathways—is essential in
Hcc development and progression'®. Most of the tyrosine
kinase inhibitors (TkIs) approved in HCC target the VEGF
pathway and therefore angiogenesis, a pathway critical in
the pathogenesis of this hypervascular tumour!. The FGF19/
FGFreceptor 4 signalling pathway is further associated with
cell proliferation, differentiation, and tissue repair; and
mutated FGF receptor 4 causes increased local growth and
metastasis. Crosstalk between FGF2 and VEGE-A is evident
in the early stages of Hcc growth!2-14, Activation of FGF19/FGF
receptor 4 leads to downstream signalling, which initiates
the Ras/Raf/ERk1/2/MAPK and PI3K/AKT pathways involved in
tumour proliferation and replicative immortality. Notably,
lenvatinib targets receptors of FGF receptors 1-4 together
with VEGF1-3, platelet-derived growth factor receptor o, RET,
and xiT!5. Sorafenib, on the other hand, is a multikinase
inhibitor targeting mainly the VEGF1-3 and downstream Raf
pathways. Additionally, recognizing the potential targets for
TKI resistance is important. For example, sorafenib resist-
ance has been linked to the activation of oncogenic AKT'S.

Not unexpectedly, many hallmarks of inflammation
havebeendetectedinHcc, includingincreased stromal mat-
rixstiffness and increased expression of pro-inflammatory
cytokines (interleukin 6)'718. The immune landscape of
HCC has a robust suppressive component. “Exhaustion”
of antitumour immunity occurs and can lead to tumour
tolerance and disease progression. The HCC tumour mi-
croenvironment, the accumulation of immunosuppres-
sive cell populations defective in antigen-presenting, and
inhibitory receptor-ligand pathways all contribute to
immune evasion. The degree of immunosuppression in the
tumour microenvironment reflects a worse prognosis in
patients with Hcc!®. Understanding the crosstalk between
signalling pathways, molecular alterations, and the tumour
microenvironment is likely to be critical to further drug
development in HCC.

When Should the Oncologist Consider
Systemic Treatment?

Systemic therapy is standard for individuals with ad-
vanced-stage HCC (BCLC C) who have a good performance
status (Eastern Cooperative Oncology Group 0-2) and
well-compensated liver function (Child-Pugh A). In pa-
tients with intermediate-stage disease, systemic treatment
should be considered when the disease becomesrefractory
to LRTs such as TACE or when patients are LRT-ineligible
from the outset. Chemoembolization became an estab-
lished practice after two randomized trials demonstrated

2-year survival rates of 63% and 31%"2°. A subsequent
meta-analysis confirmed the superiority of TACE compared
with placebo or other approaches, and the BcLc guide-
lines recommending TACE for intermediate disease have
therefore been endorsed by the American Association
for the Study of Liver Diseases, the European Association for
the Study of the Liver, and the European Society for Medical
Oncology. A systematic review of 34,137 patients treated
with TACE documented a median overall survival (0s) of
19.4 months [95% confidence interval (cI): 16.2 months to
22.6 months]?.. The heterogeneity in patients treated with
TACE hasled to the development of several prognostic scores
based on liver function and tumour burden that attempt
to determine who might benefit most. They include the
ALBI (albumin-bilirubin) grade, the HAP (hepatoma arterial
embolization prognostic) score, the Kinki criteria, and the
up-to-seven criteria®?-2%, However, none are currently in
use in clinical practice. The decision for TACE or other LRTs
in patients with intermediate-stage disease should always
take place after multidisciplinary discussion.

Aside from identifying patients who might not benefit
from upfront TACE, identifying those with TACE-refractory
disease is critical. A prospective international trial char-
acterizing the use of TACE in a real-world setting (opTI-
Mis) found that, in patients who became TACE-ineligible,
survival was superior for those who received sorafenib
(9%) compared with those who continued TACE (medi-
an 0s: 16.2 months vs. 12.1 months)?6. The definition of
“race-refractory” was reached by consensus as 2 or more
consecutive insufficient responses of the treated tumour, or
clear evidence on computed tomography or magnetic res-
onance imaging of consecutive progression at 1-3 months
after adequately performed TACE. Additionally, evidence
of continuous elevation of tumour markers after TACE, the
appearance of vascular invasion, or extrahepatic spread
also meet the criteria for TACE refractoriness?”. It is clear
that timely and appropriate commencement of systemic
therapy is critical to optimize patient outcomes.

TKIs for the Treatment of HCC

In the landmark phase 111 SHARP trial, median 0s was
10.7 months in the sorafenib group and 7.9 months in the
placebo group, with a hazard ratio (HR) of 0.69 (95% cI:
0.55 t0 0.87; p < 0.001)28. The median time to symptomatic
progression was 4.1 months for sorafenib compared with
4.9 months for placebo (HRr: 1.08;95% c1: 0.88 to 1.31). Of the
299 patients included in the sorafenib arm, 244 (82%) had
BCLC stage C disease. Notably, only 2% of patients receiving
sorafenib, compared with 1% of patients receiving place-
bo, experienced a partial response according to RECIST 1.1
(Response Evaluation Criteria in Solid Tumors 1.1). No
complete responses were seen in the study. The almost
3-month improvement in survival came at the cost of in-
creased adverse events: a dose reduction or interruption
was required in 26% and 44% of patients in the sorafenib
group and in 7% and 30% of patients in the placebo group
respectively. The most frequent adverse events leading to
dosereductions in the sorafenib group were diarrhea (8%),
hand-foot skin reaction (5%), and rash or desquamation
(3%). Drug-related adverse events leading to permanent
treatment discontinuation occurred in 11% of the sorafenib
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group and in 5% of the placebo group. Shortly thereafter,
the Asia—Pacific study, which evaluated sorafenib in a pre-
dominantly Asian population, demonstrated a similar 0s
benefit?. The median 0s in that study was 6.5 months in
those who received sorafenib and 4.2 months in those who
received placebo (HR: 0.68; 95% cI: 0.50 to 0.93; p = 0-014),
highlighting the poorer outcomes in patients of Asian
ethnicity, regardless of treatment arm.

Recognition of the side effects of sorafenib and the need
for dose modifications has led to improved experiences
with this TkI. In a retrospective analysis, patients initiated
onareduced dose of sorafenib demonstrated no significant
differencesin os after propensity score matchingand adjust-
ment for potential confounders®°. Furthermore, the study
found that starting patients at alower dose of sorafenib was
associated with reduced pill burden, lower treatment costs,
and atrend toward a decreased rate of drug discontinuation.

Since the SHARP trial, several studies have attempted
to improve outcomes in HCC. Table 1 summarizes the key
findings of all phase 111 studies comparing sorafenib with
other treatments in the first-line setting. The improvements
in the objective response rates seen with sorafenib over
theyears partlyreflects the creation of the modified RECIST
(mRECIST) in 2010. The mRECIST incorporates the concept of
viable tumour, which is defined as the portions of a tumour
showing arterial enhancement*3, a change that has led
to an improvement in the sensitivity to quantify tumour
response with targeted therapies in Hcc*.

It was only in 2018 that the phase 111 randomized con-
trolled REFLECT trial demonstrated the noninferiority of
lenvatinib compared with sorafenib3’. The median os was
13.6 months for patients treated with lenvatinib compared
with 12.3 months for patients treated with sorafenib (Hg:
0.92;95% c1:0.79 to 1.06). The PFs (7.4 months vs. 3.7 months)

TABLE I Summary of phase lll trials in the first-line management of advanced hepatocellular carcinoma (comparison with sorafenib)
Reference Study treatment ORR Progression-free survival (months)? Overall survival (months)?
(trial name) (%) . .
Median HR 95% CI Median HR 95% CI

Llovet et al., 200828 Sorafenib 2.0 NR 10.7 0.69 0.55 to 0.87
(SHARP) Placebo 1.0 NR 7.9

Cheng et al., 2009%° Sorafenib 3.3 NR 6.5 0.68 0.50 to 0.93
(Asia—Pacific) Placebo 1.3 NR 4.2

Chenget al,, 201331 Sunitinib 6.6 3.6 1.13 0.99 to 1.30 79 1.30 1.13 to 1.50
(SUNT1170) Sorafenib 6.1 3 10.2

Johnson et al., 201332 Brivanib 12 NR 9.5 1.07 0.94 to 1.23bP
(BRISK-FL) Sorafenib 9 NR 9.9

Cainap et al., 20153 Linifanib 10.1 4.2 0.81  0.70t0 0.95 9.1 1.05 0.90 to 1.22
(LIGHT) Sorafenib 6.1 29 9.8

Zhu et al., 201534 Sorafenib—erlotinib 6.6 NR 9.5 0.93 0.78 to 1.11
(SEARCH) Sorafenib 3.9 NR 8.5

Vilgrain et al., 20173° 90Y microspheres 19.0 41 1.03 0.85to 1.25 8 1.15 0.94 to 1.41
(SARAH) Sorafenib 12.0 3.7 9.9

Chow et al., 20183%¢ 90Y microspheres 16.5 5.8 0.89 0.70 to 1.10 8.8 1.12 0.90 to 1.40
(SIRveNIB) Sorafenib 1.7 5.1 10

Kudo et al., 201837 Lenvatinib 24.1 7.4 0.66 0.57 t0 0.77 13.6 0.92 0.79 to 1.06
(REFLECT) Sorafenib 9.2 3.7 12.3

Kudo et al., 201838 Sorafenib—HAIC 36.3 4.8 0.75 0.57 to 1.00 11.8 1.01 0.74 to 1.37
(SILIUS) Sorafenib 175 3.5 11.5

Abou-Alfa et al., 20193 Sorafenib—doxorubicin 10 4.0 0.93 0.75to 1.16 9.3 1.05 0.83 to 1.31
(CALGB80802) Sorafenib 5.4 3.7 9.4

Yau et al., 201940 Nivolumab 15 NR 16.4 0.85 0.72 to 1.02
(CheckMate 459) Sorafenib 7 NR 14.7

Bi et al., 2020 Donafenib 46 3.7 NR 12 0.84  0.706 to 0.996"
(ZGDH3) Sorafenib 2.7 3.6 10.1

Finn et al., 202042 Atezolizumab— 33.2 6.8 0.59 0.47 t0 0.76 NR
(IMbrave150) bevacizumab

Sorafenib 13.3 4.3 NR

@ Statistically significant results appear in boldface type.

b

Overall survival for the intention-to-treat population.

ORR = objective response rate, per the modified Response Evaluation Criteria in Solid Tumors; HR = hazard ratio; Cl = confidence interval; NR =
not reported; HAIC = hepatic arterial infusion chemotherapy.
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and the time to progression (8.9 months vs. 3.7 months)
were both higher with lenvatinib than with sorafenib (Ta-
ble 1). Advanced or BcLC C HCC accounted for 374 patients
(78%) in the lenvatinib arm, and 384 patients (81%) in the
sorafenib arm.

Sorafenib or Lenvatinib in the Setting of
Advanced Disease: Which Option to Choose?

The availability of both sorafenib and lenvatinib as po-
tential treatment options has provided a choice of 2 TKIs in
the first-line setting. In the REFLECT trial, the response rate
was 24% for lenvatinib and 9% for sorafenib per mrecisT3?.
That advantage persisted even with the use of the RECIST 1.1.
The disease control rates were 75.5% and 60.5% respect-
ively, and 15% of patients in the lenvatinib arm and 31% in
the sorafenib arm experienced disease progression. The
higher response rates and improved disease control seen
withlenvatinib might therefore present reasons to consider
choosing first-line lenvatinib in the clinical setting.

Patients receiving lenvatinib experienced more hy-
pertension, proteinuria, dysphonia, and hypothyroidism,
but fewer instances of hand-foot skin reactions, diar-
rhea, and alopecia. In the lenvatinib and sorafenib arms,
treatment-related treatment-emergent adverse events
led to drug interruption in 40% compared with 32% of
patients, dose reduction in 37% compared with 38%, and
drugwithdrawalin 9% compared with 7%. When adjusted
for treatment duration, which was 1.5 times longer in the
lenvatinib arm, almost all adverse event episodes were
comparable for the lenvatinib and sorafenib arms.

Baseline quality-of-life scores on the health question-
naires in the REFLECT study were similar in the lenvatinib
and sorafenib treatment groups. However, the analysis of
time to clinically meaningful deterioration showed that
role functioning (nominal p = 0.0193), pain (nominal p =
0.0105), and diarrhea (nominal p < 0.0001) on the Europe-
an Organisation for Research and Treatment of Cancer’s
30-question core quality of life questionnaire, as well as
nutrition (nominal p = 0.0113) and body image (nominal
p = 0.0051) on its 18-question HcC-specific questionnaire,
were observed earlier in patients receiving sorafenib than
in those receiving lenvatinib.

Furthermore, the risk of hypertension, the most com-
mon high-grade adverse effect seen with lenvatinib can
often be appropriately managed with careful monitoring.
However, in patients with poorly controlled hypertension,
sorafenib might be abetter choice of therapy. Notably, are-
centmulticentre retrospective study of patients started on
first-line lenvatinib in Japan showed that os was improved
in patients who developed hypertension and hand-foot
skinreaction compared with those who did not experience
those adverse effects*®. Consistent with that observation,
an exploratory post hoc analysis of the REFLECT trial showed
that, in patients treated with lenvatinib, the development
ofany of the adverse effects of hypertension, diarrhea, pro-
teinuria, and hypothyroidism was associated with longer
0s%, and that hypertension was most strongly associated
with better 0s (HRr: 0.64; 95% c1: 0.52 to 0.80; p = 0.00005).

In keeping with REFLECT’s phase 2 protocol, the study
did notenrol patients with more than 50% liver involvement
or those whose tumours had invaded the main portal vein®”.

Those factors were not exclusion criteria in the SHARP study
and might constitute grounds for considering sorafenib in
such patients®®. However, a single-institute retrospective
analysis evaluated outcomes with lenvatinib or sorafenibin
patients with major portal vein thrombosis*’, demonstrat-
ing an improved objective response rate, disease control
rate, and, importantly, median 0s in patients treated with
lenvatinib compared with those treated with sorafenib.
Those results suggest that lenvatinib can potentially be
safely and effectively used in that subset of patients.

Initial Treatment of Intermediate-Stage Disease

As already described, there is increasing interest in initi-
ating systemic treatment earlier, accompanied by a need
for identifying predictive biomarkers to determine which
patients are unlikely to benefit from TACE. Given the higher
response rate seen with lenvatinib, such an approach is
being further explored. The Kinki criteria classify patients
with BCLC stage B (intermediate HCC) into the substages B1,
B2, and B3?4. Previous studies have shown that stage B2
cancers might not benefit from TACE and are more likely
to become TACE-refractory*®. In a recent proof-of-concept
study in patients with Child-Pugh A liver function who
were beyond the up-to-seven criteria [that is, the sum of
the diameter (in centimetres) of the largest tumour plus
the total number of tumours exceeds 7], treatment with
lenvatinib (compared with TACE) was associated with a
significantly higher objective response rate (73.3% vs.
33.3%, p<0.001) and longer median PFs (16.0 months vs. 3.0
months, p<0.001)4°. The os was also significantlylonger in
the lenvatinib group than in the TACE group (37.9 months
vs. 21.3 months; HR: 0.48; p < 0.01).

Child-Pugh B Disease

Trials of sorafenib and lenvatinib both primarily included
patients classified Child—Pugh A. The prospective GIDEON
study demonstrated that median 0os was 13.6 months in
patients classed Child—Pugh A and 5.2 months in those
classed Child-Pugh B5°. Nevertheless, treatment-related
adverse effects and discontinuation rates were similar in
the two groups. An analysis of the U.S. Surveillance, Epide-
miology, and End Results—Medicare database found that
sorafenib use was associated with a survival benefit for pa-
tients with decompensated cirrhosis (HRr: 0.61; 95% CI: 0.47
t0 0.79); however, the median benefit was 31 days and was
not cost-effective, given its incremental cost-effectiveness
ratio of $224,914 per life-year gained®. Taken together,
those data suggest that sorafenib can potentially be used
in select patients classed Child—Pugh B, with careful mon-
itoring for further hepatic decompensation. Small studies
have also suggested arole for lenvatinib in highly selected
patients with Child—Pugh B disease®2.

Other First-Line TKls

More recently, donafenib, a novel multikinase inhibitor,
became the first kI to demonstrate superiority when
compared with sorafenib in the first-line setting in HCc*!.
The phase 11/111 zGDH3 study enrolled only patients from
China, most of whom had Hcc in the setting of hepati-
tis B. Nevertheless, donafenib has been the only TkI to
be associated with a median 0s superior to that with
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sorafenib in both the full analysis set (12.1 months vs.
10.3 months; HR: 0.831; 95% cI: 0.699 to 0.988; p = 0.0363)
and in the intention-to-treat population (12.0 months vs.
10.1 months; HR: 0.839; 95% cI: 0.706 to 0.996; p = 0.0446).
Grade 3 or worse adverse events occurred in 57.4% of the
donafenib treatment group and in 67.5% of the sorafenib
treatment group (p = 0.0082). Common adverse effects
with donafenib included hand-foot skin reaction (50.5%),
aspartate aminotransferase elevation (40.5%), serum bili-
rubin elevation (39.0%), platelet count reduction (37.8%),
and diarrhea (36.6%). Full study results and regulatory ap-
proval for donafenib are currently pending. Cabozantinib
is also currently being evaluated in the first-line setting,
but in combination with atezolizumab, in a comparison
with single-agent sorafenib (see NCT03755791 at https://
ClinicalTrials.gov/)%.

When to Consider TKIs Over Inmune Checkpoint
Inhibitors in the Front-Line Setting for HCC

Immune checkpoint inhibitors (icis) have rapidly trans-
formed the treatment landscape for most common ma-
lignancies. Single-agent icis have shown promise in the
treatment of HCC, with several trials demonstrating efficacy
inthe second-line setting, after sorafenib+5%. The recently
published IMbravel50 trial*?, which demonstrated the
superiority of atezolizumab (a PD-L1 inhibitor) and bevaci-
zumab (an anti-vEGF monoclonal antibody) compared with
single-agent sorafenib, has revolutionized the approach to
HCC management. Its estimated HR for progression or death
at 12 months was 0.58 (95% c1: 0.42 to 0.79; p < 0.001) for
the atezolizumab-bevacizumab arm compared with the
sorafenib arm. IMbravel50 also demonstrated a significant
improvement in PFS of almost 2.5 months (6.8 months for
atezolizumab-bevacizumab vs. 4.3 months for sorafenib;
HR: 0.59: 95% cCI: 0.47 to 0.76).The PEs for lenvatinib in the
REFLECT trial was comparable at 7.4 months®’. However,
serious adverse events occurred more frequently with
atezolizumab-bevacizumab (38%) than with sorafenib
(30.8%). Notably, the incidence of upper gastrointestinal
bleeding observed in the atezolizumab-bevacizumab arm
was 7% compared with 4.5% in the sorafenib arm.

Moreover, a number of eligibility criteria are import-
ant to highlight. Patients who have a history of an autoim-
mune disorder cannot receive Icis. Furthermore, because
bevacizumab is known to be associated with an increased
risk of bleeding, IMbravel50 required all patients undergo
esophagogastroduodenoscopy within 6 months of their
treatment start date to screen for and treat varices. During
the current covip-19 pandemic, access to such diagnostics
has been limited®®. Patients considered to be at high risk
of bleeding were excluded from the study, and patients
were also required to have had a platelet count of 75x10°/L
or greater, similar to the eligibility criteria in the REFLECT
trial. The IMbravel50 study also required that patients with
hepatitis B be started on appropriate treatment at least 14
days before study entry and that the level of hepatitis B DNA
be below 500 IU/mL before initiation of study treatment.
That requirement for suppression of the hepatitis B bNa
level could delay and potentially prevent treatment in a
subgroup of patients.

Another important distinction between the two study
populations are the percentages of older patients included
in the study. In IMbravel50, patients more than 65 years
of age constituted 48% of the atezolizumab-bevacizumab
group and 55% of the sorafenib group.*? The oldest patient
enrolled in the study was 71 years of age. In contrast, in
REFLECT, 43% of all patients were older than 65 years, and
12% of the patients receiving lenvatinib and 14% of those
receiving sorafenib were more than 75 years of age, with
the maximum age being 88.%7

Within Canada, transplantation remains an import-
ant curative option for a number of patients with extended
Toronto criteria (includes intermediate-stage patients)®’.
Such patients are eligible to be listed for transplantation,
and bridging therapies with TACE are typically used. Arecent
randomized clinical trial demonstrated improvements in
tumour event-free survival and os for liver transplantation
compared with non-transplantation therapies in patients
with Hcc beyond the Milan criteria who had been treated
using effective and sustained downstaging strategies®®.
The study allowed systemic therapies such as sorafenib
in addition to LRTs to enable tumour downstaging. Down-
staging to transplantation is therefore another important
consideration that might necessitate the upfront use of Txis.

Importantly, patients with a history of transplantation
were excluded from IMbravel50 given the use of icIs in the
protocol. While the rRerLECT trial also excluded patients
with a history of transplantation, TKis have been success-
fully used to treat patients in the post-transplantation
setting®. Therefore, for the subset of patients who develop
recurrent disease ineligible for local therapies after liver
transplantation, TKis remain the only potential treatment
option at present.

Future Directions in the Treatment of HCC
and the Need for Biomarkers

The identification of biomarkers that predict response to
TKIs will be important for the selection of patients more
likely to benefit from k1 therapy, while at the same time
minimizing exposure to treatment-related toxicities. Anal-
ysis of plasma biomarkers from the sHARP study population
did not identify any significant predictors of sorafenib
response®. However, in the sorafenib cohort, a trend to-
ward enhanced survival with sorafenib was observed in
patients with high soluble c-kit or alow hepatocyte growth
factor concentration at baseline. Serum biomarker analy-
sis from the REFLECT study suggested that, in patients with
high baseline FGF21, median 0s was longer for treatment
with lenvatinib than with sorafenib (10.9 months vs. 6.8
months; HR: 0.528; 95% c1: 0.328 to 0.849; p = 0.0075)6!. But
none of those markers have been validated in prospective
studies to date. Additionally, given that tumour mutational
burden and PD-L1 level are not predictive of treatment
response in HCC, recognition of markers of response to ICls
will enable clinicians to more confidently navigate thera-
pies for patients.

An exploratory pooled analysis of data from two
phase 111 studies, SHARP and Asia-Pacific, demonstrated
that sorafenib was significantly more effective in patients
with hepatitis C virus infection, liver-only disease, and
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a low neutrophil-to-leucocyte ratio®?. The authors pro-
posed that the predictive effect of hepatitis C infection is
likely secondary to persistent inflammation as a result of
ongoing viral replication, a situation unlikely to arise in
patients with hepatitis B given current therapies. Further
studies are needed to determine if those or other clinical
and biochemical characteristics are indicative of improved
response to lenvatinib or the new 1KIs.

As highlighted earlier, the pathogenesis of HCC is
variable, with alterations present in multiple genes and
signalling pathways. A more personalized approach and
an improved understanding of each patient’s tumour mo-
lecular profile will aid in decision-making. Additionally,
the combination of Tkis and IcIs offers promise in the man-
agement of HCC. The early phase 1B results of lenvatinib—
pembrolizumab treatment have shown response rates of
46% by mRrECISTS?, and the results from the phase 111 LEAP-002
trial (see NCT03713593 at https://ClinicalTrials.gov/)6* are
eagerly anticipated.

Anotherimportant consideration in deciding between
TKI therapies is cost. Arecent cost-utility analysis from Can-
ada showed similar clinical effectiveness for lenvatinib at
a cost lower than that for sorafenib®®. The study suggested
that the use of lenvatinib could lead to savings of approxi-
mately $23,719 per patient with advanced Hcc. Similarly, an
analysis from Japan demonstrated the cost-effectiveness
of lenvatinib compared with sorafenib in the first-line
treatment of unresectable HCCE®,

SUMMARY

With the rapid growth in the armamentarium of systemic
therapies available to treat HCC, the role of sorafenib is be-
comingincreasinglylimited. Lenvatinib and atezolizumab—-
bevacizumab have been established as additional first-
line standards, and the results seen with TKI-ICI combina-
tions are promising. Important clinical factors can dictate
thechoicebetweenlenvatinib, sorafenib, and atezolizumab—
bevacizumab. Given that an opportunity to sequence
agentsis now available, better biomarkers of response must
be established, while also considering the side-effect profile
and cost of those agents.
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