
Lenvatinib With or Without Immune Checkpoint Inhibitors in 
Subsets of Advanced Hepatocellular Carcinoma

The efficacy of targeted agents combined with im-
mune checkpoint inhibitors (ICIs) has been shown to 

be better than that of targeted agents alone in patients 
with advanced hepatocellular carcinoma (HCC), but not 
all patients benefit from combination therapy.[1-5] Iden-
tifying the patients who are most likely to benefit from 
each therapy is critical for improving their overall man-
agement. The subgroup analyses of IMbrave150,[6] Check-
Mate 459[7] and KEYNOTE-240[8] suggested that the effects 

of targeted immunotherapy in advanced HCC depend on 
liver disease aetiology.[9] Namely, patients with non-viral 
HCC appeared to have no significant benefit from ICIs. 
Two other cohorts also supported the ineffectiveness of 
ICIs in non-alcoholic fatty liver disease related HCC.[9] In 
fact, patients with non-alcoholic fatty liver disease related 
HCC have significant different survival after hepatic resec-
tion or lenvatinib monotherapy than those with other eti-
ology-related HCC.[10-12]

Objectives: Targeted agents combined with immune checkpoint inhibitors (ICIs) for advanced hepatocellular carci-
noma (HCC) may improve survival for some patients. This study aims to identify the patients who are most likely to 
benefit from combination therapy.
Methods: The study included 45 patients receiving lenvatinib while other 65 patients receiving lenvatinib plus ICIs 
between January 2019 and August 2020. Clinical and laboratory data were evaluated and compared.
Results: The median follow-up was 20.5 months in the lenvatinib and 18.0 months in the combination group. The cor-
responding median overall survival was 9.3 and 13.0 months (p=0.004), respectively. Subgroup analyses found that 
lenvatinib plus ICIs was associated with better overall survival in patients younger than 60 years, males, without MAFLD 
as well as with BMI <23 kg/m2, cirrhosis, HBV infection, total tumor volume ≥982 cm3, tumor burden score of ≥10.4 or 
α-fetoprotein ≥200 ng/ml.
Conclusion: Lenvatinib plus ICIs therapy seems to be more effective in advanced HCC patients with viral etiology, low 
BMI, or high tumor load.
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Nowadays, many basic researches have investigated the bio-
markers of response and sensitivity to ICIs therapy.[13,14] How-
ever, these studies use very sophisticated methods. Histo-
pathologic biomarker to predict the response and sensitivity 
to ICIs therapy would be a therapeutic target for enhancing 
the efficacy of ICIs therapy. Cytokeratin 19 (CK19) and Ki-67 
are two items that routinely reported in histopathology af-
ter HCC resection. Some studies found CK19 and Ki-67 are 
associated with immune microenvironment and molecular 
classification in HCC.[15,16] However, no study investigated the 
role of CK19 and Ki-67 as histopathologic biomarker to pre-
dict the response and sensitivity to ICIs therapy.

Whether additional factors affect the efficacy of ICIs in 
patients with HCC has not been clarified. This brief report 
explored the factors influencing the efficacy of lenvatinib 
with or without ICIs in advanced HCC based on data from 
real-world clinical practice. Moreover, the role of CK19 and 
Ki-67 as histopathologic biomarker to predict the response 
to ICIs therapy was also investigated.

Methods
The cohorts of this study were previously described.[17] 
However, subgroup analysis to reveal the subsets with the 
best benefit from combination therapy was not performed.

In the combination cohort, ICIs included pembrolizumab 
(n=5), camrelizumab (n=31), sintilimab (n=21), toripalimab 
(n=7) and tislelizumab (n=1). The definition of metabol-
ic dysfunction-associated fatty liver disease (MAFLD) was 
based on presence of steatosis in >5% of hepatocytes, in 

addition to body mass index (BMI) ≥23 kg/m2, type 2 dia-
betes mellitus or metabolic dysregulation.[18] The indepen-
dent effects of baseline factors including age, gender, BMI, 
steatosis, MAFLD, cirrhosis, hepatitis B virus (HBV) infec-
tion, total tumor volume, tumor burden score and α-feto-
protein on the efficacy of the two groups (lenvatinib alone 
vs lenvatinib+ICI) were assessed by multivariable analyses. 
Objective response was not reported in this brief report be-
cause of the small sample size in some subgroups.

The definition of tumor burden score was described pre-
viously.[19] It is defined using distance from the origin on a 
Cartesian plane incorporating maximum tumor size (x-axis) 
and number of lesions (y-axis).[19] The total tumor volume is 
calculated by the addition of the volume of each individual 
tumor.[20]

All included patients had Child-Pugh class A or B liver func-
tion, an Eastern Cooperative Oncology Group performance 
status of 0 or 1 at the time of lenvatinib initiation. As histol-
ogy data was missing in some patients, liver cirrhosis could 
not be graded. The median duration of lenvatinib therapy 
was 10.2 (1.2-23.7) months in the combination group and 
8.2 (1.1-23.7) months in the lenvatinib monotherapy group, 
respectively. Patients in the combination group were treat-
ed with a total of 508 cycles of ICIs (median 7, range 1-21).

Results
Patients in the lenvatinib group were significantly older, 
while all other baseline characteristics were compara-
ble between the two groups (Table 1). The follow-up was 

Table 1. Characteristics of the Study Cohort.

Variable	 Lenvatinib (n=45)	 Lenvatinib + ICIs (n=65)	 p

Median age, y	 56	 51	 0.020
Male gender, n (%)	 42 (93.3)	 55 (84.6)	 0.233
Mean BMI (kg/m2)	 22.8	 22.8	 0.997
BMI ≥23 kg/m2, n (%)	 17 (37.8)	 28 (43.1)	 0.694
Type 2 diabetes, n (%)	 4 (8.9)	 7 (10.8)	 1.000
Hypertension, n (%)	 11 (24.4)	 7 (10.8)	 0.69
Triglycerides (>1.70 mmol/L), n (%)	 5 (11.1)	 5 (7.7)	 0.738
High-density lipoprotein (<1.0 mmol/L for man and <1.3 mmol/L for women, n (%)	 14 (31.1)	 25 (38.5)	 0.544
>5% steatosis, n (%)	 21 (46.7)	 19 (29.2)	 0.072
MAFLD, n (%)	 14 (31.1)	 14 (21.5)	 0.274
Liver cirrhosis, n (%)	 32 (71.1)	 52 (80.0)	 0.362
HBV infection*, n (%)	 20 (44.4)	 40 (61.5)	 0.084
Anti-HCV, positive, n (%)	 2 (4.4)	 4 (6.2)	 1.000
Mean total tumor volume, cm³	 984.4	 982.5	 0.993
Mean tumor burden score,	 10.4	 10.7	 0.809
α-fetoprotein ≥200 ng/ml, n (%)	 25 (55.6)	 41 (63.1)	 0.553

*Not including patients with other etiology; BMI, body mass index; MAFLD, metabolic dysfunction-associated fatty liver disease.
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updated on 15 October 2021. The median follow-up was 
20.5 months in the lenvatinib and 18.0 months in the com-
bination group. At the time of analysis, 35 (77.8%) and 33 
(50.8%) deaths occurred in the lenvatinib and the combina-
tion group, respectively. Patients in the combination group 
had significantly better overall survival than those in the 
lenvatinib group (hazard ratio=0.51; 95% confidence inter-
val, 0.31-0.84; Fig. 1a); median overall survival was 13.0 and 
9.3 months, respectively.

And then, subgroup analysis based on patients with and 
without MAFLD was performed. Each group had 14 pa-
tients with MAFLD. The two groups had similar OS (haz-
ard ratio=0.54; 95% confidence interval, 0.22-1.33; Fig. 
1b). However, among those without MAFLD, patients with 
combination therapy had statistically higher OS then those 
with lenvatinib monotherapy (hazard ratio=0.51; 95% con-
fidence interval, 0.28-0.93; Fig. 1c).

Subgroup analyses based on other variables were also 
performed. Lenvatinib plus ICIs compared to lenvatinib 
was associated with better overall survival in patients 
younger than 60 years, males as well as with BMI <23 kg/
m2, cirrhosis, HBV infection, total tumor volume ≥982 cm3, 
tumor burden score of ≥10.4 or α-fetoprotein ≥200 ng/
ml (Fig. 2).

Twenty-two patients have been underwent hepatic resec-
tion before lenvatinib plus ICIs therapy for recurrent HCC.[17] 
All these patients were with postoperative histopathologi-
cal analysis for CK19 and Ki-67. Seven (31.8%) of them were 
positive with CK19 expression. The median expression of 
Ki-67 was 40% (range 5% to 80%). Patients without CK19 
expression have higher overall (hazard ratio=0.42; 95% 
confidence interval, 0.09-1.86; Fig. 3a) and progression-free 
survival trend (hazard ratio=0.27; 95% confidence interval, 
0.07-1.01; Fig. 3b). However, patients with Ki-67 low expres-
sion (n=11) had very similar overall (hazard ratio=0.89; 95% 

confidence interval, 0.23-3.39; Fig. 3c) and progression-free 
survival (hazard ratio=0.49; 95% confidence interval, 0.16-
1.49; Fig. 3d) with those with high expression.

Figure 1. Overall survival analyses for patients treated with lenvatinib monotherapy vs lenvatinib plus immune checkpoint inhibitors. (a) 
Kaplan–Meier curves for total population; (b) Kaplan–Meier curves for patients with MAFLD; (c) Kaplan–Meier curves for patients without 
MAFLD. CI, confidence interval; HR, hazard ratio; ICIs, immune checkpoint inhibitors; Len, lenvatinib.

Figure 2. Subgroup analyses of total population.
aIncluding patients with hepatitis B virus infection.
bNot including patients with other etiology.

CI: confidence interval; HR: hazard ratio; ICIs: immune checkpoint in-
hibitors; Len: lenvatinib; MAFLD: metabolic dysfunction-associated 
fatty liver disease.
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Discussion
This study has several interesting findings. First, the con-
clusions of previous reports[9]  that NAFLD-related HCC is 
less responsive to immunotherapy are further support-
ed by our results coming from an HBV endemic region, 
as patients with HBV infection and those without MAFLD 
were found to benefit most from the combination of len-
vatinib with ICIs. Second, lenvatinib plus ICIs appeared 
to improve the overall survival in patients with HCC and 
low BMI, which is in contrast with reports for better effi-
cacy of ICI therapy in patients with advanced non-small 
cell lung cancer and high BMI.[21] In any case, both studies 
support the use of baseline BMI as a stratification factor 
in future ICIs trials. Third, HCC patients with high tumor 
load as reflected by total tumor volume, tumor burden 
score, and  α-fetoprotein levels[19,22] were more likely to 
benefit from combination therapy. Fourth, the statistical-
ly significance of CK19 expression as a biomarker may be 
achieved when included larger sample size. Actully, the 
expression of CK19 is a biomarker among patients with 
HCC after hepatic resection or after regorafenib therapy.
[23-25] Therefore, these variables may also serve as predic-
tors of efficacy of combination therapy in patients with 
advanced HCC.

In conclusion, lenvatinib plus ICIs therapy seems to be more 
effective in advanced HCC patients with viral etiology, low 
BMI, or high tumor load.
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