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Abstract
Introduction/Objective: Lenvatinib demonstrated efficacy and safety in patients with ad-
vanced hepatocellular carcinoma (HCC) in the randomized phase III REFLECT trial. Considering 
the discrepancies in patients between clinical trial data and daily practice, an account of prac-
tical experience is needed. Methods: We conducted a multicenter retrospective analysis in 
which 3 tertiary referral centers participated. A total of 92 patients with advanced HCC treat-
ed with lenvatinib between September 2018 and January 2020 were analyzed. Results: Len-
vatinib was used as the first-line therapy for 67 (72.8%) patients, and for 25 (27.2%) patients 
previously treated with other systemic therapy including immune checkpoint inhibitors. At the 
time of initiation of lenvatinib, 74 (80.4%) and 18 (19.6%) patients were classified as Child-Pugh 
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A and B, respectively. Thirty-five patients (38.0%) had extensive disease that would have ex-
cluded them from the REFLECT trial. In the Child-Pugh A group, the response rate graded ac-
cording to the Response Evaluation Criteria in Solid Tumors v1.1 was 21.1%, median progres-
sion-free survival (PFS) was 4.6 (95% confidence interval [CI] 3.1–6.1) months, and overall 
survival (OS) was 10.7 (95% CI 4.8–16.5) months for patients treated with first-line lenvatinib 
(n = 57). With second- or later-line lenvatinib (n = 17), median PFS and OS were 4.1 (95% CI 
3.1–5.1) and 6.4 (95% CI 5.1–7.7) months, respectively. In the Child-Pugh B group (n = 18), me-
dian PFS and OS were 2.6 (95% CI 0.6–4.6) and 5.3 (95% CI 2.0–8.5) months, respectively. The 
most common grade 3–4 toxicities were hyperbilirubinemia (n = 8; 8.7%), AST elevation (n = 
6; 6.5%), and diarrhea (n = 5; 5.4%) across all study patients. Conclusions: In this real-world 
study, lenvatinib was found to be well tolerated and effective in more heterogeneous HCC 
patient populations. © 2020 The Author(s)

Published by S. Karger AG, Basel

Introduction

Hepatocellular carcinoma (HCC) has been reported to be one of the most frequent causes 
of cancer-related deaths globally and in Korea [1, 2]. HCC is an extremely heterogeneous 
disease and the selection of treatment strategy may vary depending on the tumor burden, the 
degree of underlying liver cirrhosis, and the patient’s performance status. For patients with 
early-stage HCC, curative approaches including surgical resection, liver transplantation, and 
ablative techniques offer chances of long-term survival. However, systemic therapy is the 
mainstay of treatment in patients with advanced- and intermediate-stage disease unsuitable 
for, or refractory to, transarterial chemoembolization (TACE). 

Sorafenib was the first drug to show improved survival in patients with advanced HCC, 
and it was established as a standard first-line systemic treatment based on the success of 
pivotal phase III trials [3, 4]. However, because global phase III trials of sunitinib, brivanib, 
and linifanib failed to demonstrate a survival benefit compared to sorafenib, there has been 
very limited progress in the treatment of advanced HCC over the past 10 years [5–7]. 

Lenvatinib is an oral multikinase inhibitor that targets vascular endothelial growth factor 
receptors (VEGFRs) 1–3, fibroblast growth factor receptors (FGFRs) 1–4, platelet-derived 
growth factor receptor α (PDGFR-α), c-Kit, and RET [8, 9]. Based on the promising efficacy 
report from the phase 2 study [10], lenvatinib was subsequently investigated as a first-line 
therapy against advanced HCC in the randomized phase III REFLECT trial, as a head-to-head 
comparison with sorafenib. In the REFLECT trial, lenvatinib showed noninferiority to 
sorafenib in overall survival (OS), with a clinically meaningful improvement in progression-
free survival (PFS), and objective response rate (ORR) [11]. Current international guidelines 
recommend lenvatinib as the first-line therapy for patients with advanced HCC [12–15]. Real-
world evidence is important in HCC because of the discrepancies in patient characteristics 
between clinical trials and daily practice. It is important to note that patients with a huge 
tumor burden (i.e., the tumor occupies ≥50% of the liver), bile duct invasion, main portal vein 
invasion, and poor liver function were not included in the REFLECT trial, even though such 
patients exhibit a larger unmet need.

Therefore, we performed a multicenter retrospective analysis to evaluate the efficacy 
and safety of lenvatinib for patients with advanced HCC in the real-world setting. 
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Materials and Methods

Patients
This investigation was a retrospective, multicenter, noncomparative, observational study of patients 

treated with lenvatinib for advanced HCC. Eligible patients presented with HCC, confirmed by a pathologic 
or noninvasive assessment according to criteria of the American Association for the Study of Liver Diseases, 
Barcelona Clinic Liver Cancer (BCLC) stages B or C categorizations [16], and Child-Pugh class A or B. Patients 
who were followed up at the clinic at least once after the administration of lenvatinib were included in this 
analysis. 

Data on age, sex, etiology, Eastern Cooperative Oncology Group (ECOG) performance status, α-fetoprotein 
(AFP) levels, maximum diameter of intrahepatic lesions, Child-Pugh score, and BCLC stage at the time of 
starting lenvatinib were collected by reviewing medical records and images.  

Treatment and Assessment
The standard dosing schedule of lenvatinib used in the REFLECT trial (8 mg/day to patients weighing  

< 60 kg and 12 mg/day to those ≥60 kg) was recommended. However, modification of the starting dose was 
allowed depending on the clinical situation at the discretion of the attending physicians. Dose interruptions 
or reductions were made according to the protocol of the REFLECT trial. Tumor assessment using CT or MRI 
was performed every 6–8 weeks, or whenever there was a sign or symptom suggesting tumor progression. 
Tumor response was determined according to the Response Evaluation Criteria in Solid Tumors (RECIST) 
v1.1 [17]. Grades of adverse events (AEs) complied with the Common Terminology Criteria for Adverse 
Events (CTCAE) v4.03.

Statistical Analysis
PFS was defined as the length of time from the start of lenvatinib to the date of disease progression by 

RECIST v1.1, or death from any cause, whichever occurred first. OS was defined as the time from the initiation 
of lenvatinib treatment to death from any cause. Survival curves were estimated using the Kaplan-Meier 
method and compared using the log-rank test. p < 0.05 was considered significant. SPSS v21.0 (IBM, Armonk, 
NY, USA) was used for all statistical analyses. 

Results

Patient Characteristics
Baseline patient characteristics are summarized in Table 1. From September 2018 to 

January 2020, 92 patients altogether who met the inclusion criteria were included in this 
analysis, out of the 99 total patients who received lenvatinib. The median age was 60 years 
(range 19–81 years), and 71 of the patients (77.2 %) were male. Hepatitis B virus was the 
most common etiology of HCC (n = 67, 72.8%). The majority of patients were classified as 
Child-Pugh A (n = 74, 80.4%) or BCLC stage C (n = 81, 88.0%), while 18 patients (19.6%) and 
11 patients (12.0%) had Child-Pugh B or BCLC stage B, respectively, at the time of initiation 
of lenvatinib. Sixty-one patients (66.3%) had extrahepatic metastasis, with the most common 
metastatic site being the lungs (n = 46, 50.0%), followed by the lymph nodes (n = 29, 31.5%), 
and peritoneum (n = 12, 13.0%). Macrovascular invasion was noted in 37 patients (40.2%) 
and baseline serum AFP exceeded 200 ng/mL in 49 patients (53.3%). This study included 35 
(38.0%) patients who did not meet the REFLECT inclusion criteria in terms of disease extent 
(bile duct invasion, n = 10; main portal vein invasion, n = 15; and tumor occupying ≥50% of 
the liver, n = 22). 

Lenvatinib was administered as first-line therapy to 67 (72.8%) patients, second-line 
therapy to 14 (15.2%), and third or fourth-line therapy to 11 (11.9%) patients. Of the 25 
patients who had received prior systemic therapy, sorafenib and regorafenib were the drugs 
administered to 18 (19.6%) and 10 (10.9%) patients, respectively, and immune checkpoint 
inhibitors (ICIs) to 15 (16.3%, i.e., nivolumab to 8, atezolizumab + bevacizumab to 6, and 
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atezolizumab + cabozantinib to 1). There was no significant difference in key baseline char-
acteristics between patients who received lenvatinib as first-line and second- or later-line 
treatment (online suppl. Table 1; for all online suppl. material, see www.karger.com/
doi/10.1159/000508901). 

Starting doses of lenvatinib were: 12 mg (n = 32; 34.8%), 8 mg (n = 49; 53.3%), or 4 mg 
daily (n = 11; 12.0%) daily. The starting dose of lenvatinib was reduced in 22 patients (23.9%) 
because of a poor performance status (n = 14), old age (n = 6), or poor liver function (n = 2, 
both with a Child-Pugh score of 9).

Efficacy
Of all the study patients, 13 achieved a partial response (PR), graded by RECIST v1.1, but 

none achieved a complete response, resulting in an ORR of 14.1%. Stable disease (SD) and 

Table 1. Baseline characteristics of 92 patients

Median age, years (range) 60 (19–81)
Male gender 71 (77.2)
Etiology 

Hepatitis B 67 (72.8)
Hepatitis C 12 (13.0)
Alcohol 6 (6.5)
Unknown 7 (7.6)

ECOG performance status
0/1 58 (63.0)
2 34 (37.0)

BCLC stage
B 11 (12.0)
C 81 (88.0)

Child-Pugh class
A 74 (80.4)
B 18 (19.6)

Extrahepatic metastasis 61 (66.3)
Lung 46 (50.0)
Lymph nodes 29 (31.5)
Peritoneum 12 (13.0)

Macrovascular invasion 37 (40.2)
Main portal vein invasion 15 (16.3)

Baseline serum AFP >200 ng/mL 49 (53.3)
Maximum intrahepatic tumor size, mm (range) 46 (0–184)
Prior treatment

Surgery 29 (31.5)
RFA 9 (9.8)
TACE 54 (58.7)

Prior systemic therapy 25 (27.2)
Multi kinase inhibitor 18 (19.6) 
Sorafenib/regorafenib/atezolizumab + cabozantinib 18 (19.6)/10 (10.9)/1 (1.1)
Immune checkpoint inhibitors 15 (16.3)
Nivolumab/atezolizumab + bevacizumab/atezolizumab + cabozantinib 8 (8.7)/6 (6.5)/1 (1.1)

Treatment setting of lenvatinib
First-line 67 (72.8)
Second-line 14 (15.2)
Third- or later-line 11 (11.9)

Values are expressed as n (%), unless otherwise indicated. ECOG, Eastern Cooperative Oncology Group; BCLC, 
Barcelona Clinic Liver Cancer; RFA, radiofrequency ablation; AFP, α-fetoprotein; TACE, transcatheter arterial chemo-
embolization. 
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progressive disease (PD) were the best responses, observed in 60 (65.2%) and 19 (20.7%) 
patients, respectively, and the disease control rate (DCR) was 79.3%. The median follow-up 
duration was 6.6 months (95% confidence interval [CI] 4.9–8.4 months), median PFS was 4.3 
months (95% CI 3.2–5.3 months), and median OS was 7.1 months (95% CI 5.5–8.7 months). 
In patients who received lenvatinib as second- or later-line therapy (n = 25), the median OS 
from the start of first-line systemic therapy was 15.5 months (95% CI 8.3–22.6 months).

Because of the heterogeneous nature of the population included in this study, efficacy 
outcomes were analyzed after stratification according to the treatment line of lenvatinib, the 
Child-Pugh class, and the BCLC stage when lenvatinib was initiated (Table 2). 

In the Child-Pugh A group, first-line lenvatinib (n = 57) showed a median PFS of 4.6 
months (95% CI 3.1–6.1 months) and a median OS of 10.7 months (95% CI 4.8–16.5 months). 
In patients receiving lenvatinib as a second- or later-line treatment (n = 17), median PFS and 
OS were 4.1 months (95% CI 3.1–5.1 months) and 6.4 months (95% CI 5.1–7.7 months), 
respectively. Despite the median PFS and OS being numerically better in patients with first-
line lenvatinib compared to those with second- or later-line lenvatinib, the differences were 
not statistically significant (p = 0.427 for PFS and p = 0.728 for OS; Fig. 1). However, the ORR 
was significantly higher in patients with first-line lenvatinib than in those with second- or 
later-line lenvatinib (21.1 vs. 0%; p = 0.039). In the subgroups of patients who received prior 
ICIs (n = 11), the median PFS and OS with lenvatinib were 4.4 months (95% CI 3.0–5.8 months) 
and 7.1 months (95% CI 5.6–8.6 months), respectively. In the patients with an extensive 
tumor burden in the liver (main portal vein invasion, bile duct invasion, or a huge tumor 
involving ≥50% of the liver) that meant they were excluded from the REFLECT trial (n = 28), 
the median PFS and OS were 4.0 months (95% CI 3.5–4.5 months) and 6.0 months (95% CI 
4.5–7.5 months), respectively. The median OS was 13.7 months (95% CI 4.7–22.6) in patients 
who were eligible according to the REFLECT trial criteria except for a history of systemic 
treatment (n = 46). 

In the Child-Pugh B group (n = 18), median PFS and OS were 2.6 months (95% CI 0.6–4.6 
months) and 5.3 months (95% CI 2.0–8.5 months), respectively, and ORR was 5.6%. When 
compared with the Child-Pugh A group, the patients in the Child-Pugh B group had a signifi-

First line
median 4.6 months (95% CI, 3.1–6.1)
Second or later lines
median 4.1 months (95% CI, 3.1–5.1)
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Fig. 1. Survival outcomes with lenvatinib in Child-Pugh A group, according to the line of therapy (first line 
vs. second or later lines). a Progression-free survival. b Overall survival.
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cantly poorer OS (p = 0.039) and numerically lower PFS (p = 0.377) and ORR (p = 0.451) 
(Fig. 2). 

When patients were stratified according to BCLC stage, median PFS and OS with lenva-
tinib were 4.3 months (95% CI 3.6–4.9 months) and 6.8 months (95% CI 4.7–8.8 months), 
respectively, in patients with BCLC stage C (n = 81), and 7.8 and 7.8 months (95% CIs not 
available), respectively, in patients with BCLC stage B (n = 11). ORR was 36.4 and 11.1% in 
BCLC stage B and C patients, respectively. Median PFS and OS were 4.1 months (95% CI not 
available) and 6.7 months (95% CI 1.5–11.9 months), respectively, in patients with Child-
Pugh A/BCLC stage B, and 4.4 months (95% CI 3.7–5.0 months) and 7.4 months (95% CI 
3.3–11.5 months), respectively, in patients with Child-Pugh A/BCLC stage C (Fig. 3a, b). In 
patients with Child-Pugh B/BCLC stage B, median PFS and OS were 7.7 months (95% CI not 
available) and 7.7 months (95% CI not available), respectively, and 2.6 months (95% CI 
0.9–4.3 months) and 5.3 months (95% CI 2.8–7.8 months), respectively, in those with Child-
Pugh B/BCLC stage C (Fig. 3c, d). 

Subsequent Therapy
After disease progression on lenvatinib, 32 patients received subsequent treatment: 

sorafenib (n = 16), nivolumab (n = 14), cabozantinib (n = 1), or an investigational immuno-
therapeutic agent (n = 1). Patients who received postprogression treatment after lenvatinib 
had better baseline liver function (Child-Pugh A; 87.5 vs. 63.0%; p = 0.035) and less tumor 
burden in terms of intrahepatic tumor diameter (44 vs. 74 mm; p = 0.018) at the time of start 
of lenvatinib (online suppl. Table 2).

Safety Profile
The profiles of AEs are listed in Table 3. The most common AEs of any grade were 

aspartate aminotransferase (AST) elevation (n = 48; 52.2%), fatigue (n = 36; 39.1%), hyper-
bilirubinemia (n = 24; 26.1%), and thrombocytopenia (n = 24; 26.1%). Twenty-seven (29.3%) 
patients had grade 3–4 AEs and there were no treatment-related deaths. The most frequent 
grade 3–4 AEs were hyperbilirubinemia (n = 8; 8.7%), AST elevation (n = 6; 6.5%), diarrhea 
(n = 5; 5.4%), fatigue (n = 4; 4.3%), and hypertension (n = 4; 4.3%). In the Child-Pugh B group, 
grade 3–4 AEs were reported in 5 patients (27.8%), and hyperbilirubinemia (n = 4; 22.2%) 
was the most common.

Overall survival
median 5.3 months (95% CI, 2.0–8.5)
Progression-free survival
median 2.6 months (95% CI, 0.6–4.6)
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Fig.  2. Survival outcomes with 
lenvatinib in Child-Pugh B group.



620Liver Cancer 2020;9:613–624

Cheon et al.: Lenvatinib in Korean Patients with Advanced HCC

www.karger.com/lic
© 2020 The Author(s). Published by S. Karger AG, BaselDOI: 10.1159/000508901

At the time of analysis, lenvatinib was discontinued in 65 patients (56.5%), and the most 
common cause for this was disease progression (n = 52; 80%). AEs were the reasons for the 
discontinuation of lenvatinib in 8 patients (12.3%): a deterioration in liver function (n = 4; 2 
patients were Child-Pugh class B7 at the start of lenvatinib), generalized edema (n = 1), 
decreased renal function (n = 1), diarrhea (n = 1), and stomatitis (n = 1). The median duration 
of treatment was 2.8 months (95% CI, 0.0–5.9) for patients who stopped lenvatinib due to 
AEs.

Discussion

In this multicenter, retrospective analysis, the real-world efficacy and toxicities of lenva-
tinib were evaluated in 92 Korean patients with advanced HCC. The Child-Pugh A patients 
receiving first-line lenvatinib showed an ORR according to the RECIST v1.1 of 21.1%, a median 
PFS of 4.6 months, and a median OS of 10.7 months. These outcomes seem to be numerically 
poorer than the results shown in the phase III REFLECT trial, which showed a median OS of 
13.6 months and a median PFS of 7.3 months graded by masked independent imaging review 
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according to RECIST v1.1 [11]. However, 37.8% of our Child-Pugh A patient population had 
extensive tumor burdens including macrovascular invasion, bile duct invasion, or ≥50% liver 
involvement, and were therefore not eligible for inclusion to the REFLECT trial. Fifty-three 
percent of all study patients had AFP levels > 200 ng/mL, compared to 46% in the REFLECT 
trial [18]. As these factors may portend a poorer prognosis in HCC patients, our efficacy 
results are likely in line with those of the REFLECT trial. In patients who met the REFLECT 
trial criteria except for a past history of systemic therapy, the median OS was 13.7 months, 
which is comparable with the outcomes of the REFLECT trial and previous retrospective 
study [11, 19]. During our study period, lenvatinib was approved but not reimbursed by 
national health insurance in Korea, which placed a greater financial burden on patients 
compared to sorafenib. This resulted in physicians preferentially using lenvatinib for patients 
with a poorer anticipated prognosis, and thus a shorter treatment course. Taken together 
with our findings and the results of previous Japanese retrospective analyses which showed 
median PFS by modified RECIST of 5.1–7.4 months and ORR by modified RECIST of 33–61% 
[20, 19, 21–25], lenvatinib is considered effective for the management of advanced HCC. This 
is reinforced when our results are compared with those of the Korean subset of the GIDEON 
study for sorafenib [26], although cross-trial comparisons should be interpreted with caution. 
In that particular study, median OS and time to progression (TTP) with sorafenib were 8.5 
and 2.5 months, respectively, with an ORR of 2.9%, i.e., numerically worse than the current 
findings with lenvatinib.

Because lenvatinib was investigated as a first-line therapy in previous studies, there are 
no data based on the prospective trials for its use as salvage therapy after disease progression 
on prior systemic therapy. Interestingly, lenvatinib showed a similar PFS when used as a first-
line or second-/later-line therapy (PFS, median 4.6 vs. 4.1 months), and a numerically better 
OS for patients treated with first-line lenvatinib (median 10.7 vs. 6.4 months) in our study. 

Table 3. Safety profiles and treatment discontinuations

All (n = 92) Child-Pugh A (n = 74) Child-Pugh B (n = 18)

any grade grade 3–4 any grade grade 3–4 any grade grade 3–4

Any adverse event 80 (87.0) 27 (29.3) 63 (85.1) 22 (29.7) 15 (83.3) 5 (27.8)
Fatigue 36 (39.1) 4 (4.3) 33 (35.9) 4 (5.4) 3 (16.7) 0
Anorexia 21 (22.8) 0 19 (25.9) 0 2 (11.2) 0
Nausea 12 (13.0) 1 (1.1) 10 (13.5) 0 2 (11.2) 1 (5.6)
Vomiting 4 (4.3) 0 4 (5.4) 0 0 0
Diarrhea 10 (10.9) 5 (5.4) 8 (10.8) 4 (5.4) 1 (5.6) 1 (5.6)
Hypertension 15 (16.3) 4 (4.3) 14 (18.9) 4 (5.4) 1 (5.6) 0
Mucositis 2 (2.2) 1 (1.1) 2 (2.8) 1 (1.4) 0 0
Hand-foot syndrome 4 (4.4) 0 2 (2.7) 0 2 (11.2) 0
Hypothyroidism 6 (6.5) 0 5 (6.8) 0 1 (5.6) 0
Neutropenia 6 (6.5) 1 (1.1) 5 (6.9) 1 (1.4) 1 (5.6) 0
Anemia 17 (18.4) 0 10 (13.5) 0 7 (38.9) 0
Thrombocytopenia 24 (26.1) 2 (2.2) 19 (25.7) 2 (2.7) 5 (27.8) 0
AST elevation 48 (52.2) 6 (6.5) 33 (44.6) 5 (6.8) 6 (33.3) 1 (5.6)
ALT elevation 23 (25.0) 0 13 (17.6) 0 10 (53.5) 0
Hyperbilirubinemia 24 (26.1) 8 (8.7) 16 (21.6) 4 (5.4) 8 (44.4) 4 (22.2)
Proteinuria 14 (15.2) 1 (1.1) 14 (18.9) 1 (1.4) 0 0
Interruption and/
or dose reduction 22 (23.9) 20 (27.0) 2 (11.1)

Values express n (%). AST, aspartate aminotransferase; ALT, alanine aminotransferase.
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Although the number of patients was small (n = 15), our study population also included 
patients who had progressed on prior ICIs. As a similar PFS, regardless of therapeutic line of 
lenvatinib, was also shown in a previous study [21], this may indicate that sequential systemic 
therapy including lenvatinib may prolong the OS of patients with advanced HCC [27]. As 
atezolizumab plus bevacizumab has demonstrated superiority (in terms of PFS and OS) to 
sorafenib as a first-line therapy [28] and there is a strong possibility of positioning this combi-
nation as a new first-line therapy, our findings may indicate that lenvatinib has the potential 
to serve as a second-line therapy behind this novel regimen, although further studies in a 
large patient population are needed.

In our study, the Child-Pugh B patients showed poorer survival outcomes (PFS 2.6 
months and OS 5.3 months) than the Child-Pugh A patients (PFS 4.4 months and OS 7.4 
months). Our results with regard to the Child-Pugh B group are in line with previous studies 
on lenvatinib or sorafenib. In a previous Japanese retrospective study, the median OS of the 
Child-Pugh B group was 5.5 months [19]. In the GIDEON study, the median OS of Child-Pugh 
B patients receiving sorafenib was 5.2 months, which was worse than the 13.6 months for 
Child-Pugh A patients [29]. These findings support the notion that baseline liver function is 
a critical predictor of survival outcomes in patients with advanced HCC. Because the efficacy 
of lenvatinib in Child-Pugh B patients seems to be modest and hyperbilirubinemia was found 
to be more common in this group (any grade and grade 3–4: Child-Pugh A, 21.6 and 5.4%; 
Child-Pugh B, 44.4 and 22.2%, respectively), lenvatinib administration to Child-Pugh B 
patients should be judicious and employed only after assessing for the potential clinical 
benefit.  

In the subgroup analysis of the Japanese REFLECT trial, intermediate-stage (i.e., BCLC 
stage B) patients showed a better ORR with lenvatinib than the BCLC C patients (61.3 vs. 
38.0%) [30]; our study also showed a better ORR and PFS in patients with BCLC stage B than 
in those with BCLC stage C (ORR 36.4 vs. 11.1%; PFS 7.8 vs. 4.3 months). In addition, a previous 
retrospective analysis suggested that lenvatinib is effective for patients with intermediate-
stage HCC as an initial therapy [31]. These results may indicate the potential role of lenvatinib 
for the management of intermediate-stage HCC patients, in whom TACE is generally considered 
as an initial therapy [12, 32, 13–15]. In future studies, the clinical relevance of lenvatinib 
should be further investigated for intermediate-stage HCC. 

Lenvatinib showed favorable safety profiles in the real-world setting, consistent with 
the results of the REFLECT trial and previous Japanese retrospective studies. There were 
no new safety-related events identified in this study. Most AEs were of grade 1 or 2 and 
were manageable with appropriate supportive care. AST elevation and fatigue, the most 
frequent AEs, occurred in 52.2 and 39.1% of patients, respectively, and hyperbilirubinemia 
(8.7%), AST elevation (6.5%) and diarrhea (5.4%) were the most frequent grade 3–4 AEs. 
The incidences of hand-foot syndrome, hypothyroidism, and hypertension in our study 
were lower than in the REFLECT trial. This is mainly due to the lower starting dose in 23.9% 
of patients and a potential underestimation considering the nature of our retrospective 
study design.

Our study had several limitations, the most prominent of which is the retrospective 
design since this is subject to unintentional biases. Although our study was based on multiple 
tertiary referral institutions, the number of analyzed patients was relatively small. However, 
our data are clinically meaningful, as our results offer the first real-world analysis outside of 
Japan. Our analysis also included patients who were excluded in the pivotal REFLECT trial 
and those who had received prior systemic therapy including ICIs. 

In conclusion, lenvatinib showed consistent real-life efficacy and safety outcomes for 
Child-Pugh A patients compared to those from the REFLECT trial. Considering the modest 
efficacy of lenvatinib in Child-Pugh B patients, its use in this group should be cautious.
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