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New Systemic Therapies for Advanced Hepatocellular Carcinoma

Do Young Kim

Department of Internal Medicine, Yonsei University College of Medicine, Seoul, Korea

Since the approval of sorafenib for patients with advanced hepatocellular carcinoma (HCC) in 2007, many drugs have failed in the
first and second-line setting. Fortunately, during the recent 2 years, between 2017 and 2018, four drugs (regorafenib, lenvatinib,
cabozantinib, and ramucirumab) were found to be effective and tolerable for patients with HCC as the first- or second-line therapy.
Regorafenib, a multi-kinase inhibitor, has a similar structure to sorafenib, and was shown to improve the survival of patients who pro-
gressed after sorafenib treatment compared to the placebo control. According to the phase lll trial of regorafenib, it became the first
approved systemic therapy for patients with progression after sorafenib. Lenvatinib is also a tyrosine kinase inhibitor (TKI), and in
a phase lll trial comparing sorafenib and lenvatinib, the primary end-point of non-inferior survival was met. Based on the trial results,
lenvatinb has become another systemic therapy for treatment-naive patients with advanced HCC. Cabozantinib is a dual inhibitor
of Mesenchymal-Epithelial Transition factor/Vascular Endothelial Growth Factor Receptor2, and was shown to prolong the overall
survival in patients who progressed after sorafenib compared to the placebo. Ramucirumab is a monoclonal antibody to inhibit a
single target of VEGFR2. First, this drug failed to improve the survival of patients who progressed after sorafenib failure. On the other
hand, it was effective in patients with baseline AFP =400 ng/mL. In a subsequent clinical trial that enrolled only patients with AFP
=400 ng/mL, ramucirumab was also found to improve the overall survival compared to placebo. Thus, ramucirumab became the
first biomarker-driven systemic treatment. Another category of drugs that are attracting considerable interest are immune checkpoint
inhibitors, such as anti-programmed cell death protein (PD) 1 or anti-PD-ligand 1. This review provides a synopsis of new systemic
therapies, including TKI, monoclonal antibody, and immune-oncology drugs. (Korean J Gastroenterol 2019;73:10-15)
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1. Regorafenib
Regorafenib2 vascular endothelial growth factor re-
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3. Cabozantinib

Cabozantinib< mesenchymal-epithelial transition fac-
tor?} VEGFR 1-3& FA|9| AAot= A X F5AZA sor-
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4. Ramucirumab
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Table 1. New Targeted Agents Proved to be Effective in Advanced Hepatocellular Carcinoma

Drug Regorafenib Lenvatinib Cabozantinib Ramucirumab
Study name RESORCE study REFLECT study CELESTIAL study REACH-2 study
Class of drug TKI TKI TKI Monclonal antibody
Target molecule VEGFR1-3, PDGFR-0/B, VEGFR1-3, FGFR1-4, MET/VEGFR2 VEGFR2
FGFR, KIT, RET, RAF-1 PDGFR-a/B, KIT, RET
Line of therapy Second-line First-line Second-line Second-line
Control arm Plecebo Sorafenib Placebo Placebo
Study design Superiority Non-inferiority Superiority Superiority

Overall survival Regorafenib 10.6 mo.

Control 7.8 mo.

Frequent adverse event
related to study drug

Hypertension,
hand-foot-skin reaction,
fatigue, diarrhea

US/Korean FDA approval Yes/Yes

Lenvatinib 13.6 mo.
Sorafenib 12.3 mo.

Hypertension, proteinuria,
hypothyroidism, dysphonia

Yes/Yes

Cabozantinib 10.2 mo.
Control 8.0 mo.

Ramucirumab 8.5 mo.
Control 7.3 mo.

Hand-foot-skin reaction,  Hypertension, bleeding, liver

hypertension, damage
transaminase elevation
No/No No/No

TKI, tyrosine kinase inhibitor; VEGFR, vascular endothelial growth factor receptor; PDGFR, platelet-derived growth factor receptor; FGFR, fibroblast
growth factor receptor; KIT, v-kit Hardy-Zuckerman 4 feline sarcoma vial oncogene homolog; RET, rearranged during transfection; RAF-1, v-raf-1
murine leukemia viral oncogene homolog 1; MET, mesenchymal-epithelial transion factor; mo., months; US, the United States; FDA, food and drug

administration.
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5. Nivolumab
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Table 2. Summary of Clinical Trial Data Related to Nivolumab and Pembrolizumab in Hepatocellular Carcinoma

Drug Nivolumab

Pembrolizumab

Class of drug

Anti-PD1 inhibitor

Anti-PD1 inhibitor

Phase I/11 trial
Trial name Checkmate-040 KEYNOTE-224
No of patients 262 104
Prior sorafenib therapy (%) 182 (69.5) 104 (100)
ORR/DCR (%) Sorafenib-naive 22.5/62.5 17.3/61.5
Sorafenib-experienced 18.7/62.6
TTP/PFS (months) Sorafenib-naive NR/NR NR/4.9
Sorafenib-experienced NR/NR
OS (months) Sorafenib-naive 28.6 12.9

Sorafenib-experienced 15.6

Adverse event
Phase Il trial (ongoing)
Line of therapy

Control

Fatigue, pruritus, skin rash, diarrhea

First-line

Sorafenib

Fatigue, pruritus, skin rash, diarrhea

Second-line (after sorafenib failure)

Placebo

PD1, programmed cell death protein 1; ORR, objective response rate; DCR, disease control rate; TTP, time to progression; PFS, progression free

survival; NR, not reported; OS, overall survival.
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