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Abstract
Introduction: Baseline liver function among patients start-
ing treatment for unresectable hepatocellular carcinoma 
(uHCC) impacts survival and could impact efficacy outcomes 
and safety profiles of treatments. This post hoc analysis of 
the phase 3 REFLECT study examined the efficacy and safety 
outcomes for lenvatinib and for sorafenib in patients with 
uHCC, assessed by Child-Pugh score (CPS) and albumin-bili-
rubin (ALBI) grade. Methods: Efficacy and safety were as-
sessed in patient cohorts from REFLECT according to study 

entry baseline ALBI grade and CPS. Results: Lenvatinib treat-
ment generally provided survival benefits in all groups. Me-
dian overall survival (OS) among patients with an ALBI grade 
of 1 was consistently higher than among patients with an 
ALBI grade of 2 for both the lenvatinib and sorafenib arms 
(lenvatinib: 17.4 vs. 8.6 months; sorafenib: 14.6 vs. 7.7 
months, respectively). Median OS among patients with a CPS 
of 5 was consistently higher than among patients with a CPS 
of 6 (lenvatinib: 15.3 vs. 9.4 months; sorafenib: 14.2 vs. 7.9 
months, respectively). Progression-free survival and objec-
tive response rates for these ALBI grades and CPS demon-
strated similar patterns. Among patients who received  
lenvatinib and experienced a treatment-related treatment-
emergent adverse event leading to withdrawal, 6.6% had an 
ALBI grade of 1, while 13.3% had an ALBI grade of 2, and 7.9% 
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had a CPS of 5, while 12.1% had a CPS of 6. Conclusions:  
Better liver function at baseline, as measured by ALBI grade 
or CPS, may be prognostic for better survival outcomes  
in patients with uHCC undergoing treatment with lenvatinib 
or sorafenib. © 2021 The Author(s).

Published by S. Karger AG, Basel

Introduction

The incidence of hepatocellular carcinoma (HCC) is 
increasing in the USA and in many regions around the 
world [1–3]. HCC also has a high rate of mortality [1–3], 
making early detection and management particularly im-
portant. While its etiology varies worldwide, cirrhosis 
due to nonalcoholic fatty liver disease, alcohol exposure, 
hepatitis B, or hepatitis C is a common cause of HCC 
[1–3]. Many patients with HCC present with advanced 
liver disease or cirrhosis and impaired liver function; 
hence, baseline liver function assessments at diagnosis 
could provide a potential prognostic indicator in these 
patients.

Baseline liver function affects survival outcomes in 
patients with HCC, and several markers of liver function 
have been identified as independent markers of poor 
prognosis [4]. Moreover, several liver function scoring 
assessments have been reported to be prognostic indica-
tors in patients with HCC, including the Cancer of the 
Liver Italian Program (CLIP) score, Child-Pugh score 
(CPS), and albumin-bilirubin (ALBI) grade [5, 6]. The 
CPS, originally used to estimate mortality risk for pa-
tients undergoing surgery for bleeding esophageal vari-
ces [7], has since been developed as a prognostic tool for 
patients with chronic liver disease and cirrhosis. The 
ALBI grade is a newer liver function assessment that was 
developed to combat some of the weaknesses of the CPS 
in patients with HCC – specifically the lack of discrimi-
nation among patients who fall into a particular class and 
the subjectiveness of ascites and encephalopathy mea-
surements [6].

Previously, there were few available options other than 
sorafenib for the systemic treatment of HCC. In patients 
treated with sorafenib, baseline liver function was shown 
to have a prognostic effect. In a study of patients with in-
operable liver cancer, sunitinib was found to be signifi-
cantly inferior to sorafenib [8], but baseline ALBI grade 
was found to be prognostic for overall survival (OS) in 
patients who received sorafenib [9]. A prospective study 
of Japanese patients treated with sorafenib found a prog-

nostic relationship between OS and baseline CPS [10]. 
However, these studies were conducted prior to the ap-
proval of lenvatinib for the first-line treatment of patients 
with unresectable HCC (uHCC), and little is known 
about the prognostic significance of baseline liver func-
tion in patients treated with lenvatinib.

Lenvatinib is a multikinase inhibitor of vascular endo-
thelial growth factor receptors 1-3, fibroblast growth fac-
tor receptors 1–4, platelet-derived growth factor receptor 
α,  RET, and KIT [11–14]. In the phase 3, randomized, 
multicenter, open-label, noninferiority study, REFLECT, 
lenvatinib demonstrated noninferiority to sorafenib in 
the first-line treatment of patients with uHCC [15]. Con-
sequently, lenvatinib was approved in multiple countries 
for the first-line treatment of patients with uHCC [16, 
17]. In this post hoc analysis, we assessed the efficacy and 
safety outcomes for patients in REFLECT based on base-
line liver function using the CPS and ALBI grade.

Materials and Methods

Study Design
This post hoc retrospective analysis included patients who par-

ticipated in REFLECT (NCT01761266). Details of the REFLECT 
methodology have been previously published [15]. For this analy-
sis, efficacy and safety outcomes were analyzed in patient cohorts 
defined by baseline liver function assessments (i.e., ALBI grade of 
1 or 2, or CPS of 5 or 6). Only patients from the ALBI grade 1 or 2 
and the CPS of 5 or 6 categories who received lenvatinib or 
sorafenib were included in this assessment. The CPS was calcu-
lated through use of 5 criteria: serum bilirubin, serum albumin, 
ascites, encephalopathy, and international normalized ratio. 
Points were assigned to each criterion depending on increasing 
severity, with the lowest total value (i.e., 5) indicating least hepatic 
impairment [18]. Only albumin and bilirubin were used to calcu-
late ALBI score using the formula of linear predictor = (log10 bili-
rubin × 0.66) + (albumin × −0.085), where bilirubin is measured 
in units of µmol/L and albumin is in units of g/L. Scores were then 
categorized into a grade of 1–3 as follows: ≤ −2.60 (grade 1),  
> −2.60 and ≤ −1.39 (grade 2), and > −1.39 (grade 3), with a grade 
of 1 indicating the least hepatic impairment [6].

Patients
In REFLECT, 954 patients were randomly assigned, using a 1:1 

ratio, to receive either lenvatinib or sorafenib in 28-day cycles. The 
starting dose for lenvatinib was based on bodyweight, with patients 
weighing ≥60 kg receiving 12 mg/day and patients weighing  
<60 kg receiving 8 mg/day. Patients randomly assigned to sorafenib 
received 400 mg twice daily [15].

Eligible patients were ≥18 years of age and had clinically con-
firmed uHCC, ≥1 measurable target lesion based on modified Re-
sponse Evaluation Criteria in Solid Tumors (mRECIST) assess-
ment, Barcelona Clinic Liver Cancer (BCLC) stage B or C, and a 
CPS of 5 or 6. Eligible patients also had to have adequate organ 
function. Adequate hepatic function was defined as albumin  
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≥2.8 g/dL and bilirubin ≤3.0 mg/dL, and aspartate aminotransfer-
ase, alkaline phosphatase, and alanine aminotransferase levels ≤5 
times the upper limit of normal. Patients with previous systemic 
therapy for HCC and ≥50% liver occupation, bile duct invasion, or 
portal vein invasion at the main portal branch (Vp4) were exclud-
ed. Patient stratification and treatment allocations were based on 
region (Asia-Pacific or Western); macroscopic portal vein inva-
sion, extrahepatic spread, or both (yes or no); Eastern Cooperative 
Oncology Group performance status (ECOG PS) (0 or 1); and 
bodyweight (<60 or ≥60 kg) [15].

All patients in the original clinical study provided written 
informed consent [15]. The study protocol, protocol amend-
ments, and informed consent forms were reviewed and ap-
proved by the relevant Institutional Review Boards/independent 
Ethics Committees. The original study was conducted in accor-
dance with the principles of the Declaration of Helsinki and 
Good Clinical Practice Guidelines. This post hoc analysis used 
only data from the original study and did not require Ethics 
Committee approval.

Endpoints and Clinical Assessments
Efficacy analyses included OS, progression-free survival (PFS), 

and objective response rate (ORR). Tumor measurements were 
performed every 8 weeks by investigator assessment by mRECIST 
using computed tomography or magnetic resonance imaging until 
radiologic disease progression, and were also retrospectively as-
sessed by independent imaging review (IIR) using mRECIST; only 
IIR data are presented here. CPS were assessed at baseline and then 
at the onset of each 28-day cycle to determine the time to deterio-
ration to Child-Pugh class B. ALBI grade was assessed at baseline, 
day 15 of the first cycle, days 1 and 15 of the second cycle, and then 
at the onset of each subsequent cycle. Patients completed an off-
treatment visit within 30 days after the last administration of study 
drug for final assessments. Safety assessments comprised monitor-
ing and recording all treatment-emergent adverse events (TEAEs) 
using Common Terminology Criteria for Adverse Events v4.0, as 
well as regular laboratory, electrocardiogram, and vital sign evalu-
ations. Statistical analyses for REFLECT were conducted as previ-
ously described [15].

Results

Patient Characteristics
Of the 954 patients enrolled in REFLECT, 478 were 

randomly assigned to receive lenvatinib and 476 were 
randomly assigned to receive sorafenib. Of these, 476 pa-
tients actually received lenvatinib and 475 received 
sorafenib. Patient characteristics according to baseline 
liver function and stratified by ALBI grade and CPS are 
summarized in Table 1. ALBI grade and CPS seemed to 
be associated with other prognostic factors, including re-
gion, race, and ECOG PS. In general, more patients from 
the Asia-Pacific region than the Western region had low-
er ALBI grades and lower CPS at baseline (i.e., ALBI 1 and 
CPS 5); similarly, patients who identified as Asian had 
lower ALBI grades and lower CPS at baseline than pa-
tients who identified as white. Patients with better base-
line liver function were more likely to have an ECOG PS 
of 0.

There was considerable overlap between a CPS of 5 
and an ALBI grade of 1. Of patients who received lenva-
tinib and had an ALBI grade of 1, 91.8% had a CPS of 5; 
among patients who received sorafenib and had an ALBI 
grade of 1, 88.8% had a CPS of 5. Similarly, of patients 
who received lenvatinib and had a CPS of 5, 79.8% had 
an ALBI grade of 1; among patients who received 
sorafenib and had a CPS of 5, 84.8% had an ALBI grade 
of 1. Fewer patients with an ALBI grade of 1 (66.8%) and 
more patients with an ALBI grade of 2 (33.2%) received 
lenvatinib compared with sorafenib (ALBI grade 1, 
71.6%; ALBI grade 2, 28.2%). Patients in either treatment 
group with an ALBI grade of 1 or a CPS of 5 were more 
likely to receive subsequent anticancer medication or 
therapy than patients with an ALBI grade of 2 or a CPS 

Table 2. Summary of responses by baseline liver function (by IIR using mRECIST)

Response ALBI grade 1 ALBI grade 2 CPS 5 CPS 6

Lenvatinib 
(n = 318)

Sorafenib 
(n = 340)

Lenvatinib 
(n = 158)

Sorafenib 
(n = 134)

Lenvatinib 
(n = 368)

Sorafenib 
(n = 357)

Lenvatinib 
(n = 107)

Sorafenib 
(n = 114)

Median OS,  
months (95% CI)

17.4 (14.1–19.8) 14.6 (12.5–16.9) 8.6 (7.0–11.5) 7.7 (6.1–10.2) 15.3 (13.4–18.2) 14.2 (12.0–16.3) 9.4 (7.0–12.1) 7.9 (6.3–11.7)

Hazard ratio  
(95% CI)

0.85 (0.70–1.02) 0.95 (0.73–1.25) 0.91 (0.77–1.09) 0.91 (0.67–1.24)

Median PFS,  
months (95% CI)

7.4 (7.2–9.1) 3.6 (3.6–4.1) 5.5 (3.6–7.4) 3.5 (1.9–3.7) 7.3 (5.6–7.6) 3.7 (3.6–4.1) 7.4 (3.7–9.2) 3.5 (1.9–3.7)

Hazard ratio  
(95% CI)

0.57 (0.47–0.70) 0.76 (0.56–1.03) 0.63 (0.53–0.76) 0.65 (0.45–0.94)

ORR, n (%)  
(95% CI)

143 (45.0) (39.5–50.4) 47 (13.8) (10.2–17.5) 51 (32.3) (25.0–39.6) 12 (9.0) (4.1–13.8) 158 (42.9) (37.9–48.0) 50 (14.0) (10.4–17.6) 36 (33.6) (24.7–42.6) 9 (7.9) (2.9–12.8)

ALBI, albumin-bilirubin; CI, confidence interval; CPS, Child-Pugh score; IIR, independent imaging review; mRECIST, modified Response Evaluation Criteria in Solid Tumors; ORR, objective response rate; 
OS, overall survival; PFS, progression-free survival.
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of 6 (Table 1). Similar trends were observed for patients 
with ALBI grade 1 versus ALBI grade 2, irrespective of 
whether they had tumor responses with study drug or 
not (online  suppl. Table 1; for all online suppl. material, 
see www.karger.com/doi/10.1159/000516490).

Efficacy
Median OS was longer in patients with better base-

line liver function as assessed by ALBI grade or CPS 
(shown in Table 2; Fig. 1). Patients receiving lenvatinib 
with a baseline ALBI grade of 1 had a median OS of 
17.4 months (95% CI: 14.1–19.8), whereas patients re-
ceiving lenvatinib with a baseline ALBI grade of 2 had 
a median OS of 8.6 months (95% CI: 7.0–11.5). This 
longer median OS was also seen in patients treated 
with sorafenib who enrolled with better baseline liver 
function: the median OS among patients with a base-

line ALBI grade of 1 was 14.6 months (95% CI: 12.5–
16.9), and among patients with a baseline ALBI grade 
of 2, it was 7.7 months (95% CI: 6.1–10.2). Patients 
with a CPS of 5 had a median OS of 15.3 months (95% 
CI: 13.4–18.2) in the lenvatinib arm and 14.2 months 
(95% CI: 12.0–16.3) in the sorafenib arm, while pa-
tients with a CPS of 6 had a median OS of 9.4 months 
(95% CI: 7.0–12.1) in the lenvatinib arm and 7.9 
months (95% CI: 6.3–11.7) in the sorafenib arm. 
Among patients who received subsequent anticancer 
therapy, the median OS for patients who had received 
lenvatinib and had a baseline ALBI grade of 1 (n = 158) 
was 20.9 months (95% CI: 17.6–25.9), and for patients 
who had received lenvatinib and had a baseline ALBI 
grade of 2 (n = 46), the median OS was 15.1 months 
(95% CI: 12.2–20.8; hazard ratio 0.643, 95% CI: 0.440–
0.938; data not shown).
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Fig. 1. Kaplan-Meier plots of OS by baseline liver function.
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Median PFS, as measured by IIR using mRECIST, was 
longer in patients who were treated with lenvatinib and 
had better baseline liver function as measured by ALBI 
grade (shown in Table 2; Fig. 2). Among patients who re-
ceived lenvatinib, those with a baseline ALBI grade of 1 
had a median PFS of 7.4 months (95% CI: 7.2–9.1), while 
patients with a baseline ALBI grade of 2 had a median PFS 
of 5.5 months (95% CI: 3.6–7.4). The ALBI grade did not 
appear to impact PFS in patients receiving sorafenib; pa-
tients with a baseline ALBI grade of 1 had a median PFS 
of 3.6 months (95% CI: 3.6–4.1) and patients with a base-
line ALBI grade of 2 had a median PFS of 3.5 months (95% 
CI: 1.9–3.7). Differences were minimal when measuring 
PFS according to baseline CPS for both arms. Among pa-
tients who received lenvatinib, those with a baseline CPS 
of 5 had a median PFS of 7.3 months (95% CI: 5.6–7.6) and 
patients with a baseline CPS of 6 had a median PFS of 7.4 
months (95% CI: 3.7–9.2). Patients receiving sorafenib 
with a baseline CPS of 5 had a median PFS of 3.7 months 

(95% CI: 3.6–4.1) and with a baseline CPS of 6 had a me-
dian PFS of 3.5 months (95% CI: 1.9–3.7).

The ORR (assessed by IIR per mRECIST) was higher 
in patients with better baseline liver function (Table 2). 
The ORR among patients treated with lenvatinib was 
45.0% for patients with a baseline ALBI grade of 1 and 
32.3% for patients with a baseline ALBI grade of 2; 42.9% 
for patients with a baseline CPS of 5 and 33.6% for pa-
tients with a baseline CPS of 6. Among patients treated 
with sorafenib, the ORR was 13.8% for patients with a 
baseline ALBI grade of 1 and 9.0% for patients with a 
baseline ALBI grade of 2, and 14.0% for patients with a 
baseline CPS of 5 and 7.9% for patients with a baseline 
CPS of 6.

Overall, treatment with lenvatinib provided consis-
tently numerically longer median OS, median PFS, and 
higher ORR compared with sorafenib, regardless of base-
line liver function (Table  2). This survival benefit pro-
vided by lenvatinib in groups according to baseline liver 

0
0

0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9
1.0

3 6 9 12 15 18 21
Time, months

24 27 30 33 36 39 42

Pr
ob

ab
ili

ty

Median PFS, months (95% CI)

Hazard ratio (95% CI): 0.57 (0.47–0.70)

Lenvatinib 7.4 (7.2–9.1)
Sorafenib 3.6 (3.6–4.1)

0
0

0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9
1.0

3 6 9 12 15 18 21
Time, months

24 27 30 33 36 39 42

318 239 139 101 53 30 20 15 7 4 2 1 0 0 0

340 166 65 46 29 21 16 14 8 4 2 0 0 0 0

Number of patients at risk:
Lenvatinib

Sorafenib

368 268 148 106 55 31 21 16 8 5 2 1 0 0 0

357 174 66 47 28 20 15 14 8 4 2 0 0 0 0

Number of patients at risk:
Lenvatinib

Sorafenib

Pr
ob

ab
ili

ty

Median PFS, months (95% CI)

Hazard ratio (95% CI): 0.63 (0.53–0.76)

Lenvatinib 7.3 (5.6–7.6)
Sorafenib 3.7 (3.6–4.1)

ALBI Grade 1 CPS-5

0
0

0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9
1.0

3 6 9 12 15 18 21
Time, months

24 27 30 33 36 39 42

Pr
ob

ab
ili

ty

Median PFS, months (95% CI)

Hazard ratio (95% CI): 0.76 (0.56–1.03)

Lenvatinib 5.5 (3.6–7.4)
Sorafenib 3.5 (1.9–3.7)

0
0

0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9
1.0

3 6 9 12 15 18 21
Time, months

24 27 30 33 36 39 42

158 85 43 27 11 4 4 2 1 1 0 0 0 0 0

134 55 20 13 4 3 3 2 1 0 0 0 0 0 0

Number of patients at risk:
Lenvatinib

Sorafenib

107 56 34 22 9 3 3 1 0 0 0 0 0 0 0

114 47 19 12 5 4 4 2 1 0 0 0 0 0 0

Number of patients at risk:
Lenvatinib

Sorafenib

Pr
ob

ab
ili

ty

Median PFS, months (95% CI)

Hazard ratio (95% CI): 0.65 (0.45–0.94)

Lenvatinib 7.4 (3.7–9.2)
Sorafenib 3.5 (1.9–3.7)

ALBI Grade 2 CPS-6

Fig. 2. Kaplan-Meier plots of PFS by baseline liver function (by IIR using mRECIST).
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function is consistent with the overall results from  
REFLECT. Most patients treated with lenvatinib experi-
enced a decrease in tumor diameter at postbaseline nadir 
(shown in Fig. 3).

While ALBI score remained moderately consistent 
throughout the study, median values were higher at the 
off-treatment visit compared with baseline; note, these 
results should be interpreted with care because patient 
numbers decreased over time (shown in Fig. 4). At the 
off-treatment visit, the mean ALBI score for patients who 
received lenvatinib was −2.46 (grade 2, standard devia-
tion [SD] 0.60) and the mean ALBI score for patients who 
received sorafenib was −2.47 (grade 2, SD 0.62). These 
values were increases from the means at baseline for pa-
tients in both the lenvatinib (−2.77, grade 1, SD 0.45) and 
sorafenib (−2.81, grade 1, SD 0.43) arms (shown in 
Fig. 4). In patients with a baseline ALBI grade of 1, a me-
dian time to deterioration to Child-Pugh class B was not 

reached in either treatment arm; however, the rate of de-
terioration appeared to be slower in patients receiving 
lenvatinib compared with sorafenib (shown in Fig. 5). No 
differences were seen among patients with baseline ALBI 
grade 2 (shown in Fig. 5). Among patients who deterio-
rated to Child-Pugh class B by week 8, the median OS was 
shorter in both treatment arms. Patients who received 
lenvatinib and declined to Child-Pugh class B by week 8 
(n = 57) had a median OS of 6.7 months (95% CI: 2.4–
9.7), whereas patients who received lenvatinib and were 
still in Child-Pugh class A at week 8 (n = 401) had a me-
dian OS of 13.3 months (95% CI: 11.6–16.1). Patients 
who received sorafenib and declined to Child-Pugh class 
B by week 8 (n = 43) had a median OS of 4.5 months (95% 
CI: 2.9–6.1), whereas patients who received sorafenib 
and were still in Child-Pugh class A at week 8 (n = 416) 
had a median OS of 12.0 months (95% CI: 10.2–14.0) 
(data not shown).
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Safety
With lenvatinib treatment, rates of TEAEs grade ≥3 

were lower in patients with better baseline liver function 
(i.e., lower ALBI grade or CPS) (shown in Table  3). 
Among patients with a baseline ALBI grade of 1, 69.5% 
experienced at least 1 grade ≥3 TEAE versus 86.1% of pa-
tients with a baseline ALBI grade of 2. Similarly, 71.6% of 
patients with a baseline CPS of 5 experienced at least 1 
grade ≥3 TEAE versus 86.0% of patients with a baseline 
CPS of 6. The pattern was similar for patients receiving 
sorafenib: 62.1% of patients with a baseline ALBI grade of 
1 and 63.2% of patients with a baseline CPS of 5 experi-
enced at least 1 grade ≥3 TEAE, while 77.6% of patients 
with a baseline ALBI grade of 2 and 76.3% of patients with 
a baseline CPS of 6 experienced at least 1 grade ≥3 TEAE.

Treatment-related TEAEs leading to study drug with-
drawal generally occurred less frequently in patients with 
better baseline liver function (shown in Table  3).  
Lenvatinib treatment was withdrawn in 6.6% of patients 
with a baseline ALBI grade of 1 versus 13.3% of patients 
with a baseline ALBI grade of 2, and in 7.9% of those with 
a baseline CPS of 5 versus 12.1% of patients with a base-
line CPS of 6. Sorafenib treatment was withdrawn in 7.1% 
of patients with a baseline ALBI grade of 1 versus 7.5% of 

patients with a baseline ALBI grade of 2, and in 6.5% of 
patients with a baseline CPS of 5 versus 9.6% of patients 
with a CPS of 6.

Treatment-related TEAEs led to dose reductions at 
similar rates irrespective of baseline liver function (shown 
in Table 3). Treatment-related TEAEs led to lenvatinib 
dose reduction in 35.5% of patients with a baseline ALBI 
grade of 1 versus 39.9% of patients with a baseline ALBI 
grade of 2, and in 36.6% of those with a baseline CPS of 5 
versus 39.3% with a baseline CPS of 6. Treatment-related 
TEAEs led to sorafenib dose reduction in 37.1% of pa-
tients with a baseline ALBI grade of 1 versus 40.3% of pa-
tients with a baseline ALBI grade of 2, and in 37.9% of 
those with a baseline CPS of 5 versus 38.6% with a base-
line CPS of 6.

Median duration of lenvatinib treatment was longer in 
patients with better baseline liver function (shown in Ta-
ble 3). Median duration of lenvatinib treatment was 7.4 
months for patients with a baseline ALBI grade of 1 and 
6.9 months for patients with a baseline CPS of 5, com-
pared with 3.6 months for patients with a baseline ALBI 
grade of 2 and 3.7 months for patients with a baseline CPS 
of 6. Among patients who received sorafenib, the median 
duration of treatment was 3.7 months for patients with a 
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baseline ALBI grade of 1 and 3.7 months for patients with 
a baseline CPS of 5, compared with 3.1 months for pa-
tients with a baseline ALBI grade of 2 and 3.3 months for 
patients with a baseline CPS of 6. Minimal changes were 
seen in median relative dose intensities across groups 
based on baseline liver function (shown in Table 3).

Discussion

This retrospective analysis suggests that a better base-
line ALBI grade (for OS, PFS, and ORR) or CPS (for 
ORR) may be prognostic for better efficacy with lenva-
tinib or sorafenib treatment in patients with uHCC. This 
post hoc analysis of data from REFLECT demonstrated 
that median OS was longer for patients with a baseline 
ALBI grade of 1 or a baseline CPS of 5 than for patients 

with a baseline ALBI grade of 2 or a baseline CPS of 6 in 
patients treated with lenvatinib or sorafenib. Regardless 
of baseline liver function, numerically greater efficacy 
was seen with lenvatinib compared with sorafenib as as-
sessed by OS, PFS, and ORR, consistent with the overall 
results of REFLECT.

Baseline liver function may also be linked to safety out-
comes in patients with uHCC who are treated with  
lenvatinib or sorafenib. Patients in this analysis who had bet-
ter baseline liver function and who received either lenvatinib 
or sorafenib experienced fewer grade ≥3 TEAEs. Similarly, 
patients who received lenvatinib and who had a lower base-
line ALBI grade or CPS also required fewer study drug with-
drawals and had longer durations of treatment. Overall, in 
SELECT, TEAEs were generally tolerable, irrespective of 
baseline ALBI grade or CPS, and toxicity can generally be 
managed in most patients with dose reductions.
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Results for OS are consistent with those reported in 
other publications for treatment with tyrosine kinase in-
hibitors. ALBI grade was found to be prognostic for OS 
in patients with uHCC who were treated with sorafenib 
or placebo in a retrospective analysis of the SHARP and 
Asia-Pacific phase 3 clinical trials [19]. Another retro-
spective analysis of the SHARP trial revealed that 
sorafenib was effective in patients compared with place-
bo, though patients with elevated hepatic markers had 
shorter OS and a decreased disease control rate [4]. A 
secondary analysis of the sorafenib arm of a phase 3 trial 
found that an ALBI grade of 1 was significantly associ-
ated with better OS [9]. In the phase 3 CELESTIAL trial 
comparing cabozantinib to placebo in patients with 
HCC, outcomes were better in patients with ALBI grade 
1 compared with ALBI grade 2 [20]. Patients with ALBI 
grade 1 in the REACH trial were more likely to gain a 
survival benefit from ramucirumab treatment than pa-
tients with ALBI grade 2 or 3 [21]. Together, these results 
suggest that tyrosine kinase inhibitors are an important 
component in the sequential systemic treatment of HCC. 
This current analysis of lenvatinib in uHCC is particu-
larly timely and important because of the ongoing trials 
of lenvatinib and pembrolizumab combination treat-
ment for HCC [22].

The connection between increased efficacy and better 
baseline liver status could be linked to several factors. 
Patients with better liver function may experience longer 
exposure to treatment, providing greater benefit. Poor 
liver function in some patients might adversely impact 
the metabolism of study drugs. The impact of cirrhosis 
on the liver may also be a competing risk for death.  
Finally, both tumor progression and drug toxicity 
could cause liver function to decrease over the course 
of treatment.

Preservation of liver function is key for determining 
the sequence for administration of systemic therapies; as 
such, liver function should be considered during selec-
tion of these therapies. Patients often have better liver 
function at the beginning of their HCC treatment, which 
can impact decision-making in multiple treatment sce-
narios. Specifically, patients who have BCLC stage B or C 
liver function could be initially administered systemic 
therapy with the intent to downstage the cancer, and local 
therapy could be provided subsequently. Further, pa-
tients who have undergone transarterial chemoemboliza-
tion and did not experience a substantial response (over 
50%) could be switched from local therapy to a systemic 
therapy to avoid deterioration of liver function.

There are a variety of recommended options for se-
quential systemic therapy for patients with advanced 
HCC, according to the European Society for Medical  
Oncology [23]. Their guidelines recommend sorafenib, 
lenvatinib, or the combination of atezolizumab and  
bevacizumab for first-line systemic therapy. Moreover, 
for patients who progress during first-line therapy,  
tyrosine kinase inhibitors can be considered for second-
line therapy [23]. However, most of these recommenda-
tions are for patients with Child-Pugh class A, and lim-
ited data are available for those patients with worse liver 
function at baseline. Because the ALBI grading system is 
more granular, it allows for more discrimination among 
patients within Child-Pugh class A and is therefore a 
valuable assessment tool.

This analysis was limited by the post hoc nature of the 
assessment. Additionally, the Child-Pugh system has a 
number of limitations [6]. The Child-Pugh system is a 
composite score based on 5 parameters including en-
cephalopathy, ascites, serum bilirubin, serum albumin, 
and international normalized ratio [18]. The grading of 

Table 3. TEAEs, dose modifications, and study drug exposure by baseline liver function

Parameter Lenvatinib Sorafenib

ALBI grade 1, 
n = 318

ALBI grade 2, 
n = 158

CPS 5, 
n = 366

CPS 6, 
n = 107

ALBI grade 1, 
n = 340

ALBI grade 2, 
n = 134

CPS 5, 
n = 356

CPS 6, 
n = 114

TEAEs grade ≥ 3, n (%) 221 (69.5) 136 (86.1) 262 (71.6) 92 (86.0) 211 (62.1) 104 (77.6) 225 (63.2) 87 (76.3)
Treatment-related TEAEs leading to

Study drug withdrawal, n (%) 21 (6.6) 21 (13.3) 29 (7.9) 13 (12.1) 24 (7.1) 10 (7.5) 23 (6.5) 11 (9.6)
Dose reductions, n (%) 113 (35.5) 63 (39.9) 134 (36.6) 42 (39.3) 126 (37.1) 54 (40.3) 135 (37.9) 44 (38.6)

Median duration of treatment, months 7.4 3.6 6.9 3.7 3.7 3.1 3.7 3.3
Median relative dose intensity, % 98.5 96.2 98.2 96.0 97.2 94.2 96.4 96.7

ALBI, albumin-bilirubin; CPS, Child-Pugh score; TEAE, treatment-emergent adverse event.
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some of these parameters (specifically ascites and enceph-
alopathy) can be subjective, leading to discrepancies in 
scoring among physicians. Further, upon Child-Pugh as-
sessment, most HCC patients are categorized into the 
Child-Pugh class A, and therefore, limited discrimination 
among patient status is provided [6]. The ALBI grade at-
tempts to address these issues by providing a liver func-
tion assessment that is based upon laboratory values of 
albumin and bilirubin and is therefore less subjective and 
easier to generate. Use of this model provided discrimina-
tion between ALBI groups that was at least as good as that 
between Child-Pugh classes when assessing OS in HCC 
patients in international centers [6]. Moreover, within the 
Child-Pugh class A, there are 2 distinct prognostic groups 
with a clear impact on survival, falling under ALBI grade 
1 or 2. Recently, modifications of the ALBI grade system 
have been suggested [24, 25]. Although precise cutoff val-
ues have varied, these reports showed that dividing ALBI 
grade 2 into 2a and 2b provided even more precise catego-
rization of patients [24, 25].

The results of this post hoc analysis of REFLECT based 
on baseline liver function support the use of the ALBI 
grade as a prognostic tool. In this analysis, the ALBI grade 
demonstrated similar prognostic utility to the CPS in ef-
ficacy and safety measurements and avoided the subjec-
tivity of the CPS. Therefore, this metric may provide a 
more attractive method of liver assessment for clinicians 
because of the requirement for fewer laboratory tests, its 
probable consistency across providers, and greater ease in 
measuring change of liver function over time. Although 
Child-Pugh class A is typically used as a treatment or clin-
ical study criterion, the class is broad and encompasses 
distinct prognostic groups (i.e., scores 5 and 6 or ALBI 
grades 1 and 2). As such, an ALBI grade provides a more 
specific prognostic option.

Conclusions

Assessment of baseline liver function, including ALBI 
grade, could provide data to support treatment deci-
sions, particularly the use of repeat locoregional thera-
pies that run the risk of worsening liver function as liver 
function deteriorates because of treatment toxicity or 
tumor progression. This assessment could potentially 
lead toward improved outcomes for patients. Ultimate-
ly, to achieve better efficacy with systemic lenvatinib or 
sorafenib treatment, it may be important to treat pa-
tients before baseline liver function deteriorates. The re-
sults of this analysis indicate that patients with CPS 6 or 

ALBI grade 2 had shorter OS, lower ORR, faster deterio-
ration of liver function, shorter treatment duration, and 
higher rates of adverse events compared with patients 
who have better baseline liver function. However, as 
there is limited clinical research in patients with HCC 
and Child-Pugh class B liver function, further research 
is needed to determine the absolute benefit of lenvatinib 
or sorafenib in patients with Child-Pugh class B baseline 
liver function.
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