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Background: Lenvatinib has been approved in Italy since October 2019 as a first-line 
therapy for advanced hepatocellular carcinoma (HCC) and to date data on effectiveness and 
safety of lenvatinib are not available in our region. To fill this gap, we performed 
a multicentric analysis of the real-world treatment outcomes with the propensity score 
matching in a cohort of Italian patients with unresectable HCC who were treated with either 
sorafenib or lenvatinib.
Aims and Methods: To evaluate the effectiveness of sorafenib and lenvatinib as primary 
treatment of advanced HCC in clinical practice we performed a multicentric analysis of the 
treatment outcomes of 288 such patients recruited in 11 centers in Italy. A propensity score 
was used to mitigate confounding due to referral biases in the assessment of mortality and 
progression-free survival.
Results: Over a follow-up period of 11 months the Cox regression model showed 48% 
reduction of death risk for patients treated with lenvatinib (95% CI: 0.34–0.81; p = 0.0034), 
compared with those treated with sorafenib. The median PFS was 9.0 and 4.9 months for 
lenvatinib and sorafenib arm, respectively. Patients treated with lenvatinib showed a higher 
percentage of response rate (29.4% vs 2.8%; p < 0.00001) compared with patients treated 
with sorafenib. Sorafenib was shown to be correlated with more HFSR, diarrhea and fatigue, 
while lenvatinib with more hypertension and fatigue.
Conclusion: Our study highlighted for the first time the efficacy and safety of lenvatinib in 
an Italian cohort of patients.
Keywords: hepatocarcinoma, sorafenib, lenvatinib

Introduction
Hepatocellular carcinoma (HCC) is the fourth leading cause of cancer death 
worldwide.1

In the last few years, the first line treatment of advanced HCC has expanded 
from the pioneer multikinase inhibitor sorafenib2 to embrace lenvatinib,3–5 another 
multikinase inhibitor, and, more recently, a combination between the monoclonal 
antibody bevacizumab, that inhibits vascular endothelial growth factor (VEGF), and 
the immune check point inhibitor atezolizumab.6 While the registration trial 
REFLECT showed lenvatinib to be non-inferior to sorafenib,3 with some nuances 
in tolerability, in the registration trial the combination atezolizumab–bevacizumab 
was shown to significantly outperform the standard of care of sorafenib in terms of 
overall survival and radiological response. While the hierarchy of anticancer activ
ity between this latter regimen and the multikinase inhibitors sorafenib and 
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lenvatinib is crystal clear to many, the worldwide market penetration of the 
combination atezolizumab–bevacizumab is rather limited due to a number of 
reasons, thus making a majority of patients still receive either sorafenib or lenva
tinib as a first line therapeutic option for advanced HCC. Along this line, however, 
there remain uncertainties on which multikinase inhibitor to choose as first line 
treatment of advanced HCC, mainly in consideration of the different profile of 
tolerability and the many nuances in disease etiology, stage and ethnicity among the 
populations enrolled in registration trials, that have prevented a release of a clear- 
cut recommendation. Hence, a comparative assessment of the two multikinase 
inhibitors in real life patients with advanced HCC might provide useful insights 
on the pattern of response and tolerability of these anticancer drugs that could have 
been obscured in the trial practice, at the same time helping to refine the therapeutic 
algorithm of advanced HCC.

After the result of the phase 3 trial, several real-life studies have come out with 
the aim of integrating the study from the phase 3 trial.7–11 These studies, mainly 
from eastern populations of patients, highlighted a possible superiority of lenvatinib 
in patients in an early stage compared to sorafenib. However, real-world data from 
western populations of patients is lacking. Lenvatinib has been approved in Italy 
since October 2019 and to date we do not have data about the activity and safety of 
lenvatinib in our region.

With the aim to fill this gap, we performed a multicentric analysis with the 
propensity score matching to compare the real-world treatment outcomes between 
sorafenib and lenvatinib in a cohort of Italian patients with unresectable HCC.

Methods and Materials
The study population is derived from prospectively collected data of patients treated 
with sorafenib or lenvatinib as a first-line for advanced-stage HCC (BCLC-C) or 
intermediate HCC (BCLC-B) deemed not eligible for first- or for re-treatment with 
surgical or loco-regional therapies.

The overall cohort included 466 consecutive patients from Italy between 
March 2016 and March 2021, 322 patients treated with sorafenib, 144 patients 
treated with lenvatinib.

33 patients treated with Sorafenib were excluded for vp4 thrombosis and/or 50% 
or higher liver occupation because lenvatinib cannot be prescribed in these patients. 
Among the 433 selected patients, 289 were treated with sorafenib, while 144 
received lenvatinib, according to the policy of each center (Figure 1).

Eligible patients had HCC diagnoses confirmed histologically or confirmed 
clinically in accordance with international guidelines and none of them received 
previous systemic therapy. Common inclusion criteria for the use of sorafenib or 
lenvatinib were applied.

The present study was approved by ethics committees at each centre (San 
Raffaele ethical committee number of protocol 113/INT/2021), complied with the 
provisions of the Good Clinical Practice guidelines and the Declaration of Helsinki 
and local laws and fulfilled the Regulation (EU) 2016/679 of the European 
Parliament and of the Council of 27 April 2016 on the protection of natural persons 
with regard to the processing of personal data. All patients provided written 
informed consent. 
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Follow-up ended in March 2021.
Patients were treated with sorafenib or lenvatinib. The 

choice between the two therapies was left to physician in- 
charge's discretion. Lenvatinib was administered as 
described in the REFLECT trial, thus patients received 
12 mg if baseline bodyweight was ≥60 kg or 8 mg if 
baseline bodyweight was <60 kg, given once daily 
orally.3 Sorafenib was administered as in common clinical 
practice, and all patients in the sorafenib group received 
a starting dose of 400 mg orally twice daily.2

Treatment interruptions and dose reductions were 
allowed to manage adverse events (AEs). Hand-foot skin 
reaction (HFSR), diarrhoea, hypertension, fatigue, 
decreased appetite, proteinuria and hypothyroidism were 
the main AEs of interest and were graded using the 
National Cancer Institute Common Terminology Criteria 
for Adverse Events (NCI-CTCAE) version 4.03.

Statistical Analysis
Frequency tables were performed for categorical variables. 
Continuous variables were presented using median and 
range. Overall survival (OS) was defined as the time 
from start date of sorafenib or lenvatinib to date of 
death. Progression-free survival (PFS) was defined as the 
time from start date of sorafenib or lenvatinib to date of 
progression or death or last follow-up whichever occurred 
first. OS and PFS were reported as median values 
expressed in months, with 95% confidence interval (CI). 
Survival curves were estimated using the product-limit 
method of Kaplan-Meier. The role of stratification factor 
was analyzed with log rank tests. Propensity score (PS) is 

the conditional probability of being treated given a set of 
observed potential confounders. In this way all the infor
mation from a group of potential confounders is summar
ized into a single balancing score variable, the so-called 
PS. PS assures that the distribution of measured baseline 
covariates is maintained unchanged in both arms. 
Standardized difference was used as a balance measure 
to compare the difference in means in units of the pooled 
standard deviation.

The analysis was performed using known cut-offs in 
literature for advanced-stage HCC (BCLC-C) or inter
mediate HCC (BCLC-B) deemed not eligible for first- or 
for re-treatment with surgical or loco-regional therapies 
(eg AFP ><400 and NLR ><3).

A MedCalc package (MedCalc® version 16.8.4) was 
used for statistical analysis.

Results
The main characteristics of the study population are 
reported in Table 1. Distribution of child-pugh (p = 0.03) 
and ECOG performance status (p = 0.000025) was more 
favorable in lenvatinib than in sorafenib patients. 
Conversely, normal bilirubin value (p = 0.006) was more 
favorable in sorafenib than in lenvatinib patients (Table 1).

To minimize the confounding effect of the uneven 
distribution of baseline characteristics, a propensity score 
matching was performed. Lenvatinib and sorafenib 
patients were matched with propensity matching analysis.

Sorafenib and lenvatinib patients were matched for 
ECOG performance status. The matching allowed us to 

Figure 1 CONSORT diagram of the study.
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select 144 pairs of patients (1:1 case–control matching) 
homogeneous for all baseline characteristics (Table 1).

After matching, median OS was not reached for 
patients receiving lenvatinib and was 12.0 months (95% 
CI: 9.7–29.1) for patients treated with sorafenib 
(Figure 2A). The result from univariate Cox regression 

model showed 48% reduction of death risk for patients 
treated with lenvatinib (95% CI: 0.34–0.81; p = 0.0034), 
compared with patients on sorafenib. Furthermore, at uni
variate analysis, alpha-fetoprotein, BCLC stage, child 
pugh and portal vein thrombosis were associated with 
overall survival (Table 2).

Table 1 Patient Characteristics Before and After Propensity Score Matching

Before Propensity Score Matching After Propensity Score Matching

Sorafenib Lenvatinib P value Sorafenib Lenvatinib P value
% % % %

N = 289 Patients N = 144 Patients N = 144 Patients N = 144 Patients

Gender
Male 85.5 77.1 82.6 77.1 0.24
Female 14.5 22.9 0.48 17.4 22.9

Age

<70 54.0 52.8 52.7 52.8 1.00
>70 46.0 47.2 0.83 68 47.2

Etiology

HCV 48.8 46.5 48.6 46.5 0.34
HBV 20.8 15.2 21.5 15.2
NASH 11.1 13.9 12.5 13.9

Others 19.3 24.4 0.33 17.4 24.4

TACE before

Yes 44.3 41.0 41.0 41.0 1.00
No 55.7 59.0 0.53 59.0 59.0

Child-Pugh
A 88.6 94.9 93.0 94.9 0.61
B 11.4 5.1 0.03 7.0 5.1

BCLC

C 81.3 75.0 75.0 75.0 1.00
B 18.7 25.0 0.12 25.0 25.0

ECOG
0 58.5 78.9 78.9 78.9 1.00
>0 41.5 21.1 0.000025 21.1 21.1

AFP

<400 69.2 64.6 69.3 64.6 0.43
>400 30.8 35.4 0.07 30.7 35.4

NLR
<3 60.4 65.1 65.4 65.1 1.00
>3 39.6 34.9 0.38 34.6 34.9

Bilirubin

<NV 80.1 64.0 66.9 64.0 0.70
>NV 19.9 36.0 0.006 33.1 36.0

Albumin
<35 24.2 13.5 21.3 13.5 0.13

>35 75.8 86.5 0.53 78.7 86.5
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Following adjustment for clinical covariates positive in 
univariate analysis, multivariate analysis confirmed lenva
tinib versus sorafenib (HR 0.54; 95% CI: 0.27–0.73; p = 
0.0115), as independent prognostic factor for OS (Table 3).

After matching, median PFS was 9.0 months (95% CI: 
7.3–10.2) for patients receiving lenvatinib and 4.9 months 
(95% CI: 3.3–43.4) for patients treated with sorafenib 
(Figure 2B). The result from univariate Cox regression 
model showed 51% reduction of progression risk for 
patients on lenvatinib (95% CI: 0.27–0.66; p < 0.0001), 
compared with patients on sorafenib.

After matching, patients treated with lenvatinib showed 
a higher percentage of response rate (29.4 vs 2.8; 
p<0.00001) compared to patients treated with sorafenib; 
no differences were found in terms of disease control rate 
(lenvatinib 76.7 vs sorafenib 67.8; p = 0.13) (Figure 3).

Table 3 reports the adverse events (AEs) observed. 
Overall, 97.3% and 97.9% experienced at least one (any 
grade) AE in lenvatinib and sorafenib arm, respectively. 
The main drug-related AEs in the lenvatinib arm were 
fatigue (41.0%), hypertension (35.4%) and 
decreased appetite (32.6%). Conversely, the main drug- 
related AEs in the sorafenib arm were HFSR (38.2%), 
diarrhea (38.2) and fatigue (29.2). Data highlighted that 
HFSR (p = 0.000001) and diarrhea grade >2 (p = 0.02) 
were significantly more frequent in patients treated with 
sorafenib, while hypertension grade >2 (p = 0.000001) and 
fatigue (p = 0.04) were significantly more frequent in 
patients treated with lenvatinib. Treatment dose reduction 
was performed in 41 patients (28.5%) treated with lenva
tinib and in 48 patients treated with sorafenib (28.5%).

Forest plot highlighted that lenvatinib had a better OS 
with respect to sorafenib in patients aged >70 years, BCLC 
B and C stage, nonalcoholic steatohepatitis (NASH) cor
relate, presence of portal vein thrombosis (PVT), alpha- 
fetoprotein (AFP) <400, neutrophil-lymphocyte ratio 
(NLR) <3 and >3 and ECOG 0 (Figure 4A). Forest plot 
also highlighted that lenvatinib had better PFS in all sub
categories except for patients with HCV and HBV positive 
cirrhosis, AFP >400 and ECOG >0 (Figure 4B).

Discussion
Firstly, this analysis based on real-world data from an 
Italian cohort of patients demonstrated a significant advan
tage in terms of overall survival of lenvatinib compared to 
sorafenib. To our knowledge this is the first study con
ducted in a real-life setting of Italian patients. Secondly, 
median progression free survival was significantly better 
in patients treated with lenvatinib compared with those 
treated with sorafenib (9.0 vs 4.0 months respectively), 
confirming as reported in the REFLECT trial.3 Also, 
with regard to response rate, the results of our analysis 
are consistent with those of the REFLECT trial, finding 
a higher percentage of response rates in patients treated 
with lenvatinib compared to patients treated with 
sorafenib.3 This advantage has not only a robust statistical 
value but also great clinical value. Another aspect of dis
cussion is the safety profile, in our study the incidence of 
AEs of any grade was similar in the two arms of treat
ments, with a difference in terms of type of toxicity pro
file: in the sorafenib group there was a higher incidence of 
HFSR, diarrhea and fatigue while in the lenvatinib group 

Figure 2 Kaplan-Meier curves for OS in sorafenib and lenvatinib cohorts (A), and Kaplan-Meier curves for PFS in sorafenib and lenvatinib cohorts (B).
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there was a higher incidence of fatigue, hypertension and 
decreased appetite. No new toxicities were found.

Improvements for both survival parameters (OS and 
PFS) with lenvatinib compared to sorafenib were observed 
across patients’ subgroups. Lenvatinib showed a better 
PFS in all subcategories except patients with HCV and 
HBV positive cirrhosis, AFP value >400 and ECOG >0.

Notably, BCLC B and C stage, NASH, age > 70 and 
NLR were reported to be all characteristics in favor of 
treatment with lenvatinib for better OS and PFS. In 
REFLECT, BCLC C stage demonstrated favoring lenvati
nib with respect to sorafenib for only PFS, underlying the 
major benefit of lenvatinib in the subgroup of patients with 
an advanced stage of disease. In our analysis the advantage 
of lenvatinib was observed also in patients with an inter
mediate stage of disease, in particular in patients with 
TACE refractoriness.3 This data is in line with the recent 

papers published on lenvatinib in a real-life setting. These 
studies highlighted a beneficial effect of lenvatinib as an 
early treatment in TACE-refractory disease.7–9 This data 
was recently confirmed by our group in a large population 
of eastern patients, where lenvatinib was highlighted as 
having a longer survival than sorafenib in patients pre
viously treated with TACE.10 Moreover, Kudo et al have 
demonstrated the superiority of lenvatinib compared to 
TACE in patients with intermediate-stage hepatocellular 
carcinoma beyond up-to-seven criteria;11 data on the 
Italian cohort of patients reinforced this concept.

Interestingly, our study highlighted the benefit of len
vatinib over sorafenib both in terms of progression free 
survival and overall survival in patients with NASH. Data 
about the role of NASH in HCC patients treated with 
lenvatinib are lacking in the literature, and in particular 
forest plot analysis from the REFLECT trial did not 

Table 2 Univariate and Multivariate Cox Analysis of Factors Associated with Mortality

Univariate Analysis Multivariate Analysis

Treatment
Sorafenib 1 1 0.0115
Lenvatinib 0.52 (0.34–0.81) 0.0034 0.54 (0.27–0.73)

Alpha-fetoprotein

<400 1 1 0.0030
>400 1.71 (1.14–2.55) 0.0083 1.79 (1.22–2.63)

BCLC

B 1 1 0.0153
C 1.60 (1.10–2.33) 0.0127 1.78 (1.11–2.85)

Child Pugh

A 1 1 <0.0001
B 18.08 (6.39–51.1) <0.0001 4.49 (2.49–8.09)

Etiology

HCV 1
HBV 1.23 (0.80–1.91)
NASH 0.90 (0.39–2.03)

Others 1.54 (0.94–2.52) 0.21

NLR

<3 1
>3 1.09 (0.74–1.60) 0.65

Portal vein thrombosis
No 1
Yes 1.99 (1.35–2.90) 0.0004

ECOG

0 1
>0 1.39 (0.87–2.20) 0.1610
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Table 3 Adverse Events in Sorafenib and Lenvatinib Arms

Lenvatinib Arm Sorafenib Arm P
% %

All toxicity

No 2.8 2.1 1.00

Yes 97.2 97.9
GRADE

1–2 67.8 72.3 0.43
>2 29.4 25.6

HFSR
No 89.5 61.8 <0.000001
Yes 10.5 38.2

GRADE
1–2 5.5 29.9 0.17
>2 5.0 8.3

Diarrhea

No 72.9 69.5 0.60

Yes 37.1 30.5
GRADE

1–2 37.1 26.4 0.02
>2 0.0 4.1

Hypertension
No 64.6 75.7 0.053

Yes 35.4 24.3

GRADE
1–2 9.0 19.4 0.000001
>2 26.4 4.9

Fatigue

No 59.0 70.8 0.04
Yes 41.0 29.2

GRADE

1–2 25.0 24.3 0.01
>2 16.0 4.9

Decrease appetite
No 67.4 NR

Yes 32.6 NR

GRADE
1–2 20.1 NR

>2 12.5 NR

Proteinuria

No 93.0 NR

Yes 7.0 NR
GRADE

1–2 4.2 NR
>2 2.8 NR

(Continued)
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include this information. HCC during NASH etiology 
grows up very fast and the observation of a clinical benefit 
of lenvatinib over sorafenib in this subgroup of patients is 
crucial for our clinical practice. This was an important 
finding, because recently Pfister et al highlighted that non- 
viral HCC, and particularly NASH–HCC, might be less 
responsive to immunotherapy.12

Clearly, we should do a specific study on this item to 
confirm this data. In patients with HCV infection data 
highlights the same efficacy of lenvatinib over sorafenib 

as already demonstrated in a previous metanalysis about 
lenvatinib and sorafenib efficacy in patients with HBV and 
HCV infection.13

This study highlighted the effectiveness of lenvatinib 
also in an older age group, probably a better toxicity 
profile of lenvatinib over sorafenib can explain this aspect. 
A previous study highlighted that lenvatinib can be used 
safely and efficaciously regardless of age.14

Finally, a high baseline value of NLR is widely recog
nized as a parameter of poor prognosis in HCC and its role 

Figure 3 Different response rates between sorafenib and lenvatinib.

Table 3 (Continued). 

Lenvatinib Arm Sorafenib Arm P
% %

Hypothyroidism

No 73.6 NR
Yes 26.4 NR

GRADE GRADE

1–2 9.7 NR
>2 16.7 NR

Other toxicity
No 68.7 54.9 0.01
Yes 31.3 45.1

GRADE
1–2 17.4 38.9 0.001
>2 13.9 6.2

Note: In bold font positive results.
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for worsening OS has been demonstrated.15,16 In the 
pooled analysis of SHARP and Asia-Pacific trials, Bruix 
et al found a negative correlation between high NLR and 
outcome and in a previous multicentric retrospective study 
on patients with advanced HCC treated with sorafenib, to 
evaluate the potential role of baseline characteristics in 
predicting a longer survival there was found a strong cor
relation between a low baseline NLR and better OS.17–19 

In the present study the advantage of lenvatinib over 
sorafenib was seen regardless of NLR, so also in 
a subgroup of patients who are potentially candidates for 
a worse prognosis because of high NLR (>3).

Finally, other propensity score-matching analysis was 
recently published with the same aim of evaluating sorafenib 
versus lenvatinib in terms both of overall survival and pro
gression free survival. One of these was recently published,20 

results of this study highlighted an increase in progression 
free survival of patients treated with lenvatinib and the same 
overall survival between the two drugs.20 This different result 
between our study and the study of Nakano et al could 
probably be due to a different population under consideration 
(Western versus Eastern).

Our study has several limitations. The principal ones rely 
on its short follow-up of patients treated with lenvatinib. 
Clearly, this point limits our conclusion but there was an 
urgent need for data on lenvatinib in an Italian cohort of 
patients. Another aspect was the retrospective nature of the 
study and on the lack of a standardized follow-up protocol in 
regards to clinical monitoring of HCC, which depended on 
each institution’s clinical practice. Furthermore, not all data 

about the initial stage (eg, tumor diameter or number of 
nodules) or follow up was collect properly 
(eg increased dosage after toxicity experience). 
Nevertheless, the present work captures real-world observa
tional data which could help to clarify the efficacy and 
tolerability of lenvatinib compared to sorafenib in an 
advanced HCC setting. Moreover, the use of propensity 
score matching reduces the selection bias inherent in the 
nature of a retrospective trial which compares two hetero
genous cohorts of patients, thus helping the understanding of 
the real impact of lenvatinib rather than sorafenib.

In conclusion, our study highlighted for the first time 
the efficacy and safety of lenvatinib in an Italian cohort of 
patients. Moreover, our study confirmed that in earlier 
patients a larger benefit might be expected from lenvatinib 
treatment.

Highlights
After the result of the phase 3 trial, several real-life studies 
have come out with the aim of integrating the study from 
phase 3 trials.

With the aim to fill this gap, we performed 
a multicentric analysis with the propensity score matching 
to compare the real-world treatment outcomes between 
sorafenib and lenvatinib in a cohort of Italian patients 
with unresectable HCC.

The Cox regression model showed a 48% reduction of 
death risk for patients treated with lenvatinib (95% CI: 
0.34–0.81; p = 0.0034), compared with those treated with 
sorafenib.

Figure 4 Forest plot for overall survival (A) and progression free survival (B).
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