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Abstract
Introduction: Lenvatinib is indicated for the forefront
treatment of advanced hepatocellular carcinoma (aHCC),
but its use may be limited by the risk of esophagogastric
varices (EGV) bleeding. This study assessed the prevalence,
predictors, and complications of EGV in aHCC patients
treated with lenvatinib. Methods: In this multicenter inter-
national retrospective study, cirrhotic patients treated with
lenvatinib for aHCC, were enrolled if upper-gastrointestinal
endoscopy was available within 6 months before treatment.
Primary endpoint was the incidence of EGV bleeding during
lenvatinib therapy; secondary endpoints were predictors for
EGV bleeding, prevalence, and risk factors for the presence
of EGV and high-risk EGV at baseline, as well as impact of
EGV bleeding on patients’ survival. Results: 535 patients
were enrolled in the study (median age: 72 years, 78% male,
63% viral etiology, 89% Child-Pugh A, 16% neoplastic portal
vein thrombosis [nPVT], 56% Barcelona Clinic Liver Cancer-
C): 234 had EGV (44%), 70 (30%) were at high risk and 59
were on primary prophylaxis. During lenvatinib treatment,
17 patients bled from EGV (3 grade 5), the 12-month cu-
mulative incidence being 3%. The only baseline indepen-
dent predictor of EGV bleeding was the presence of baseline
high-risk EGV (hazard ratio: 6.94, 95% confidence interval
[CI]: 2.23–21.57, p = 0.001). In these patients the 12-month
risk was 17%. High-risk varices were independently associ-
ated with Child-Pugh B score (odds ratio [OR]: 2.12; 95% CI:
1.08–4.17, p = 0.03), nPVT (OR: 2.54; 95% CI: 1.40–4.61, p =
0.002), and platelets <150,000/μL (OR: 2.47; 95% CI:
1.35–4.50, p = 0.003). Conclusion: In hepatocellular carci-
noma patients treated with lenvatinib, the risk of EGV
bleeding was mostly low but significant only in patients with
high-risk EGV at baseline. © 2023 The Author(s).

Published by S. Karger AG, Basel

Introduction

Systemic treatment for hepatocellular carcinoma
(HCC) includes different drugs as first-line options, such
as sorafenib, lenvatinib, atezolizumab combined with
bevacizumab, durvalumab combined with trem-
elimumab, according to chronological order of approval
[1–4]. Selection of treatment is based on both effec-
tiveness and safety considerations. As far as effectiveness,
both combinations of atezolizumab with bevacizumab
and durvalumab with tremelimumab resulted in supe-
riority to sorafenib, while no direct comparisons are
available for lenvatinib, which resulted in non-inferiority
to sorafenib, as well as durvalumab monotherapy.
Moreover, safety aspects are generally taken into con-
sideration when treatment options are evaluated, par-
ticularly in patients with HCC who generally have un-
derling cirrhosis which represents a competitive risk
factor for lower tolerability and death [5]. Cirrhosis might
affect the treatment decision process not only for con-
cerns about liver function but also for clinically signifi-
cative portal hypertension, since it might limit survival,
increase the risk of decompensation and bleeding from
esophageal/gastric varices (EGV) [5]. According to phase
3 randomized control trials, grade 3 or 4 (G3/G4) EGV
bleeding events occurred in 2% of patients treated with
sorafenib, while EGV bleeding events occurred in 2.4% of
patients treated with the combination atezolizumab plus
bevacizumab (1.8% G3/G4) versus 1.9% (0.6%) in
sorafenib-treated patients, while row data on lenvatinib
reported a 1.47% in the registration trial [1–3, 6]. As far as
real-life studies, EV bleeding occurred in 12 (8%) patients
after 36 (18–260) days of treatment with sorafenib, and a
4.4% of G3/G4 EGV bleeding for atezolizumab plus
bevacizumab in a multicenter retrospective study [7, 8].

Data on EGV prevalence, EGV bleeding episodes in
patients with HCC treated with lenvatinib are lacking
even in clinical practice studies. The little available
clinical data on lenvatinib suggest that it could aggravate
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portal hypertension [9]. The absence of data, as well as
considering that lenvatinib might be an alternative in
patients excluded from the combination of atezolizumab
plus bevacizumab and taking into consideration the risk
of bleeding of the latter, led us to investigate the prev-
alence, risk factors, and clinical consequences of EGV and
occurrence of EGV bleeding in patients undergoing
lenvatinib treatment for HCC.

Patients and Methods

For the scope of this study, we only included patients with
upper-gastrointestinal endoscopy (UGE) performed within
6 months prior to start of therapy among patients included in an
ongoing multicenter, investigator-driven, retrospective study to
assess the safety and effectiveness of first-line systemic treatment in
patients with HCC; part of the results has been previously pub-
lished [10, 11]. Patients treated with lenvatinib as first-line therapy
for advanced-stage HCC (Barcelona Clinic Liver Cancer [BCLC]-
C) or early/intermediate HCC (BCLC-A and -B) who were deemed
ineligible for first or re-treatment with surgical or locoregional
therapies were included in the study population. Between No-
vember 2014 and April 2022, the overall cohort included Western
and Eastern populations from 12 centers in three countries (Italy,
Korea, and Japan), with data for analysis collected retrospectively.
In accordance with local regulations, a written informed consent
was obtained from participants to participate in the study, before
data collection. Eligible patients had to have their HCC diagnoses
confirmed histologically or clinically according to international
guidelines and had not previously received systemic therapy.
Primary endpoint of the study was the assessment of the incidence
rate of EGV bleeding during lenvatinib treatment; secondary
endpoints were risk factors of EGV bleeding, prevalence and risk
factors for the presence of EGV and high-risk EGV at baseline,
impact of EGV bleeding, and liver decompensation on patients’
survival and systemic treatment management.

Treatments and Definitions
All patients were treated with lenvatinib as first-line treatment.

Lenvatinib was administered as described in the REFLECT trial
(12 mg if baseline bodyweight was ≥60 kg or 8 mg if baseline
bodyweight was <60 kg, given once daily orally) [3].

HCC was staged according to BCLC staging system, and cir-
rhosis was graded according to the Child-Pugh classification
[12, 13]. Neoplastic portal vein thrombosis (nPVT) was defined at
baseline CT scan or MRI as a filling defect, partially or completely
occluding the vessel in the portal venous phase, with clear evidence
of enhancement during the arterial phase of dynamic imaging.
Portal vein thrombosis without this clear-cut evidence was con-
sidered as nonneoplastic.

Treatment interruptions and dose reductions were managed
according to local policies and physicians’ judgment. Adverse
events (AEs) were graded using the National Cancer Institute
Common Terminology Criteria for Adverse Events (NCI-CTCAE)
version 5.0. Patients were commonly controlled every 2–3 months
with triphasic scanning technique. Tumor assessment was
maintained until radiological disease progression even after

treatment was discontinued. Progression was diagnosed according
to either mRECIST or RECIST 1.1 criteria according to local
policies. In patients who were still alive at the radiological as-
sessment, the adoption of any subsequent anticancer medication
depended on physician’s decision.

Esophago/Gastric Varices
All patients underwent UGE within 6 months prior to len-

vatinib treatment. EGVs were classified according to the North
Italian Endoscopic Club criteria: size and location (F, graded 0–3),
and red wale marks [14]. According to Baveno VI, small varices
with red wale marks, medium/large esophageal varices, and gastric
varices are considered at increased risk of bleeding and were
retrospectively classified accordingly [15]. The management of
patients with clinically significant portal hypertension was in
accordance with national and international guidelines but ulti-
mately based on the judgment of treating physicians.

Bleeding from EGV was defined according to the Baveno In-
ternational Consensus Criteria and treated accordingly [16]. Be-
fore and during lenvatinib treatment, primary prophylaxis was
managed according to international guidelines and local policies.
Additional UGE surveillance during treatment with lenvatinib was
scheduled according to local policies, unless clinically required.

Statistical Analysis
Categorical variables were reported as the number of cases and

percentage and compared using χ2 or Fisher’s exact test when
appropriate. Continuous variables were expressed as median and
interquartile range (IQR) and compared using Kruskall-Wallis
one-way analysis of variance. Prevalence of EGV, high-risk EGV,
and variceal bleeding were expressed as percentage. Estimation of
variceal bleeding incidence among patients with EGV was per-
formed by Kaplan-Meier estimator during a follow-up time
considered as the interval between first administration of lenva-
tinib and bleeding, death, or last visit. Logistic regression was used
to identify predictive factors for presence of any kind of EGV and
for high-risk varices only. Cox’s proportional hazard model was
applied to assess variables associated with variceal bleeding among
patients with EGV. Baseline variables considered in the analysis
were as follows: sex, age, body mass index, underlying liver disease
etiology, Child-Pugh-Turcotte, BCLC stage, nPVT, presence of
extrahepatic disease, Eastern Cooperative Oncology Group Per-
formance Status, alpha-fetoprotein, albumin, international nor-
malized ratio (INR), bilirubin, aspartate aminotransferase, alanine
aminotransferase, LDH, ALP, platelet count, white blood cell,
neutrophils, neutrophil/lymphocyte ratio, creatinine, and, for
variceal bleeding only, presence of high-risk EGV. For platelets, a
cut-off value of 150,000/μL was considered, according to Baveno
VII criteria [16]. Variables that tested significant in univariable
analysis were included in the multivariable model. p values <0.05
were considered significant. Results were expressed as odds ratios
(ORs), or hazard ratios (HRs) and 95% confidence interval (CI).
Overall survival was measured from the date of starting lenvatinib
therapy until the date of death from any cause or the date of last
visit. Deaths due to GI hemorrhage, defined according to the
Baveno International Consensus Criteria [15], were reported
separately. All data generated or analyzed during this study are
included in this article. Data management and analysis were
performed using the STATA/SE 12.0 STATA package (Stata Corp.,
4905 Lakeway Dr, College Station, TX 77845, USA).
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Results

Between November 2014 and April 2022, 816 patients
with confirmed diagnosis of advanced hepatocellular
carcinoma (aHCC) started lenvatinib treatment. Among
these patients, 535 (66%) were reported to have under-
gone UGE within 6 months before starting treatment and
were evaluated in the present study (Fig. 1). Baseline
characteristics of these patients are reported in Table 1.
Briefly, median age was 72 years (IQR: 65–79), most
patients were males with compensated cirrhosis, viral-
induced liver disease, and preserved performance status.
297 (56%) patients were in BCLC stage C, 86 (16%)
patients had nPVT, and 195 (36%) had extrahepatic
disease. 435 (81%) were enrolled in Asia (406 in Japan
and 29 in Korea), and 100 (19%) in Italy. Baseline
characteristics according to geographical origin are re-
ported in online supplementary Table 1 (for all online
suppl. material, see https://doi.org/10.1159/000534127).

At the time of the analysis (data lock May 2022), 189
(35%) patients were still alive, 329 (62%) had died, and 17
(3%) were lost to follow-up. Median overall survival was
15 months (IQR: 7–32 months). After patients’ stratifi-
cation according to baseline liver function, the OS was
16 months (IQR: 8–32 months) in Child-Pugh A patients

and 8.2 (IQR: 3.8–21) in Child-Pugh B patients (p <
0.001). Best response was evaluated in 514 of 535 patients:
complete response in 27 (5%), partial response in 165
(32%), stable disease in 211 (41%), and progression in 111
(22%) patients, respectively. During study period, HCC
progressed in 395/513 (77%) patients.

The most common AEs during treatment with len-
vatinib were asthenia (235/432, 54%), decreased appetite
(210/534, 39%), and arterial hypertension (204/534,
38%). Lenvatinib-related AEs, response treatment, and
second-line drugs are reported in online supplementary
Table 2. A second-line treatment was started in 237 (44%)
patients after discontinuation of lenvatinib.

EGV Prevalence and Bleeding
Patients recruited in the study performedUEG for 35 days

(IQR: 12–92) before starting lenvatinib. EGV were detected
in 234 (44%) patients: 206 (88%) esophageal varices, 16 (7%)
gastric varices, and 12 (5%) both (Fig. 1). According to the
primary endpoint of our study, during treatment (median
duration: 10.5 months [IQR: 5–19 months]), EGV
bleeding occurred in 17 (3%) patients, corresponding to
a mean annual incidence of 2.82% and a cumulative
incidence at 6 and 12 months of 2.67% (95% CI:
1.55–4.56) and 3.61% (95% CI: 2.20–5.90), respectively

Fig. 1. Patients’ disposition according to EGV at baseline.
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(Fig. 2a). Bleeding was moderate, not requiring in-
tervention in 3 (18%, grade 2) and moderate-severe,
requiring transfusion and urgent endoscopic band li-
gation (ESBL) or interventional radiology in 11 (64%,
grade 3–4) patients, while 3 patients died due to EGV
bleeding (18%, grade 5). Finally, among the patients
with well-preserved liver function only (476 Child-
Pugh A patients), the mean annual incidence of EGV
bleeding was 6.35%, corresponding to a 6-month cu-
mulative incidence of 5.33% (95% C.I.: 2.90–9.70).

High-risk varices were found in 70/234 (30%) patients (28
gastric varices, 42 esophageal varices). Among patients with
high-risk EGV, 25/70 (36%) were on primary prophylaxis
with nonselective beta-blockers (NSBB) at the time of
lenvatinib start, 35 (50%) have been treated with ESBL (32
for primary and 3 for secondary prophylaxis), and 2 (3%)
were treated with both ESBL and NSBB, while 8 patients
received no prophylaxis (11%), mainly with gastric varices.
The prevalence of both EGV and high-risk EGV was
comparable between patients recruited in Asian and Italian
centers (42% vs. 51%, p = 0.10 and 12% vs. 18%, p = 0.11).

Considering only the 234 patients with EGV at
baseline, EGV bled in 16 (7%) patients during a median
follow-up time of 9 months (IQR: 5–18 months), as often
as 12 (17%) among those with high-risk varices. The
correspondingmean annual incidence was 6.51%, and the
cumulative incidences at 6 and 12 months were 5.54%
(95% CI: 3.18–9.58) and 7.78% (95% CI: 4.68–12.80%),
respectively. Among these 16 patients with baseline EGV
who bled during treatment, 7 were in primary prophy-
laxis (4 NSBB and 3 ESBL), 1 in secondary, and 8 with no
prophylaxis (4/8 with high-risk EGV).

Lenvatinib was discontinued in all patients after EGV
bleeding and 8 (47%) underwent second-line treatment.
In patients with EGV, bleeding median OS was shorter
than patients without EGV bleeding (8 months, IQR:
2–15, vs. 15 months, IQR: 8–32, p = 0.007).

Risk Stratification
By Cox regressionmodel, the presence of baseline EGV

and of nPVT were independently associated with EGV
bleeding in the whole cohort (HR: 17.70, 95% CI:
2.32–135.04, p value = 0.006 and HR: 2.79, 95% CI:
1.03–7.55, p value = 0.04) (Table 2). Limiting the analysis
in patients with EGV, the only baseline variable inde-
pendently related to EGV bleeding during lenvatinib
treatment was the presence of high-risk EGV (HR: 6.94;
95% CI: 2.23–21.57, p = 0.001) (Table 3).

Table 1. Demographic and clinical characteristics of the 535
patients included in the study

Baseline features All patients (n = 535)

Age, years* 72 (65–79)
Males, n (%) 419 (78%)
Asian, n (%) 435 (81%)
BMI, kg/m2* 23.3 (21–26)
Etiology, n (%)

Viral 340 (63)
Alcohol 88 (17)
MAFLD 98 (18)
Others 9 (2)

AST, IU/L* 41 (28–63)
ALT, IU/L* 30 (19–46)
ALP, IU/L* 277 (145–426)
Bilirubin, mg/dL* 0.8 (0.6–1.1)
Albumin, g/dL* 3.7 (3.3–4.1)
INR* 1.07 (1.01–1.15)
Creatinine, mg/dL* 0.8 (0.7–1.0)
Neutrophil-to-lymphocyte ratio 2.6 (1.8–3.8)
Platelets, mm3* 130,000 (93,000–185,000)
>150,000/mm3, n (%) 208 (39)
CPT B, n (%) 59 (11)
ALBI score, n (%)

1 187 (35)
2 334 (63)
3 9 (2)

ECOG PS 0, n (%) 417 (79)
nPVT, n (%) 86 (16)
Extrahepatic disease, n (%) 195 (36)
AFP, ng/mL* 39.7 (5.6–617.2)
BCLC, n (%)

A 11 (2)
B 227 (42)
C 297 (56)

Previous treatments, n (%)
Surgery 54 (10)
Surgery+LRT 91 (17)
Ablation 110 (21)
TACE 177 (33)
None 103 (19)

EGV, esophageal/gastric varices; BMI, body mass index; HCV,
hepatitis C virus; HBV, hepatitis B virus; MAFLD, metabolic
dysfunction-associated fatty liver disease; AST, aspartate ami-
notransferase; ALT, alanine aminotransferase; ALP, alkaline
phosphatase; INR, international normalized ratio; WBC, white
blood cells; N/L, neutrophil/lymphocyte ratio; CPT, Child-Pugh-
Turcotte; ALBI, albumin-bilirubin; ECOG PS, Eastern Cooperative
Oncology Group Performance Status; nPVT, neoplastic portal
vein thrombosis; AFP, alpha-fetoprotein; BCLC, Barcelona Clinic
Liver Cancer; LRT, locoregional treatment; TACE, transarterial
chemoembolization; IQR, interquartile range. *Median (IQR).
Data are available for 301 patients.
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Bilirubin, INR, platelet count <150,000/μL, Child-
Pugh B, higher albumin-bilirubin score, and presence
of nPVT were associated with presence of EGV (Table 4).
INR, bilirubin, and albumin-bilirubin score were ex-
cluded from multivariable analysis as they are or include

variables already part of the Child-Pugh score. By mul-
tiple logistic regression, independent predictors of pres-
ence of EGV at baseline were platelet count <150,000/μL
(OR 3.19; 95% CI: 2.17–4.70, p < 0.001), Child-Pugh B
(OR 2.11; 95% CI: 1.18–3.77, p = 0.01), and presence of

a

b

Fig. 2. One-year estimated cumulative incidence of EGV bleeding during treatment with lenvatinib in the 535
enrolled patients overall (a) and stratified per class of risk according to Child-Pugh, platelet count, and nPVT at
baseline, by Kaplan-Meier (b).
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nPVT (OR 2.44; 95% CI: 1.48–4.02, p < 0.001). The same
variables independently predicted the presence of high-
risk EGV (Table 5).

Among the 476 Child-Pugh A patients only, the only
baseline variable independently related to EGV bleeding
in 197 Child-Pugh A patients with varices was the
presence of high-risk EGV (HR: 6.65; 95% CI: 2.08–21.26,
p = 0.001). Among these patients, independent predictors
of presence of EGV at baseline were bilirubin levels (OR:
1.78, 95% CI: 1.05–3.01, p = 0.03), nPVT (OR: 2.78; 95%
CI: 1.49–5.19, p = 0.001), and platelet count <150,000/μL
(OR: 2.51; 95% CI: 1.48–4.25, p = 0.001). Independent
predictors of the presence of high-risk EGV were nPVT
(OR: 2.53; 95% CI: 1.24–5.16, p = 0.01) and platelet
count <150,000/μL (OR: 2.56; 95% CI: 1.28–5.10, p =
0.008), while hepatitis B virus-infection resulted pro-
tective (OR: 0.28; 95% CI: 0.10–0.82, p = 0.02).

According to the three independent variables identified
as predictors of high-risk EGV in the whole population

(Child-Pugh, platelet count, and nPVT), we stratified the
risk of bleeding in three groups: patients with no risk factors
(low risk, 1/159 patient, 6-month cumulative incidence
0.77%, 95% CI: 0.11–5.33 and 12 months cumulative in-
cidence 0.77%, 95% CI: 0.11–5.33), patients with one risk
factor (intermediate risk, 10/281 patients, 6-month cu-
mulative incidence 2.31%, 95% CI: 1.04–5.09 and
12 months cumulative incidence: 4.11%, 95% CI:
2.11–7.91), patients with two or 3 risk factors (high risk, 6/
91 patients, 6-month cumulative incidence 7.40%, 95% CI:
3.36–15.86 and 12-month cumulative incidence: 7.40%,
95% CI: 3.36–15.86%) (Fig. 2b).

Discussion

This study demonstrated for the first time in a real-
world practice that in HCC patients treated with len-
vatinib the overall risk of EGV bleeding is low and limited

Table 2. Univariable and multivariable Cox regression models to predict EGV bleeding during lenvatinib treatment in 535 patients
included in the study

Baseline variables Type of variable Univariable analysis Multivariable analysis

HR 95% CI p value HR 95% CI p value

Age (years) Continuous 0.99 0.95–1.03 0.59
Males Yes versus no 1.22 0.35–4.25 0.75
Asian Yes versus no 0.91 0.14–1.17 0.10
BMI (kg/m2) Continuous 1.05 0.93–1.83 0.43
Viral etiology Yes versus no 0.85 0.32–2.23 0.73
AST (IU/L) Continuous 1.00 1.00–1.01 0.13
ALT (IU/L) Continuous 1.00 0.98–1.01 0.79
ALP (IU/L) Continuous 1.00 0.99–1.00 0.83
Bilirubin (mg/dL) Continuous 2.15 1.09–4.26 0.03 1.48 0.71–3.12 0.31
Albumin (g/dL) Continuous 1.49 0.53–4.19 0.45
INR Continuous 1.93 0.23–15.95 0.54
Creatinine (mg/dL) Continuous 0.58 0.11–3.02 0.52
Neutrophil/lymphocyte ratio Continuous 1.01 0.84–1.20 0.94
Platelets (mm3) Continuous 1.00 0.99–1.00 0.61
Platelets <150,000/mm3 Yes versus no 3.01 0.86–10.46 0.08
CPT B Yes versus no 1.27 0.29–5.55 0.75
ALBI score >1 Yes versus no 1.02 0.37–2.82 0.97
ECOG PS 0 Yes versus no 0.97 0.28–3.41 0.97
EGV Yes versus no 21.71 2.88–163.73 0.003 17.70 2.32–135.04 0.006
nPVT Yes versus no 4.14 1.57–10.89 0.004 2.79 1.03–7.55 0.04
Extrahepatic disease Yes versus no 0.84 0.29–2.38 0.74
AFP (ng/mL) Continuous 1.00 0.99–1.00 0.40
BCLC-C Yes versus no 1.09 0.42–2.84 0.86

EGV, esophageal-gastric varices; BMI, body mass index; HCV, hepatitis C virus; HBV, hepatitis B virus; MAFLD, metabolic
dysfunction-associated fatty liver disease; AST, aspartate aminotransferase; ALT, alanine aminotransferase; ALP, alkaline phos-
phatase; INR, international normalized ratio; WBC, white blood cells; N/L, neutrophil/lymphocyte ratio; CPT, Child-Pugh-Turcotte;
ALBI, albumin-bilirubin; ECOG PS, Eastern Cooperative Oncology Group Performance Status; nPVT, neoplastic portal vein
thrombosis; BCLC, Barcelona Clinic Liver Cancer; AFP, alpha-fetoprotein; HR, hazard ratio; CI, confidence interval.
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to patients with baseline nPVT, platelets <150,000/μL,
and less preserved liver function. A risk score to identify
these patients was developed to identify a priori those
patients in whom a UGE screening is warranted in the
initial evaluation for the choice of the best systemic
treatment for the patient with aHCC.

Currently, at least three different systemic treatments
for aHCC have been approved, and other combinations
will soon be available for first line. Selection of the most
appropriate treatment should be considered through a
multiparametric assessment, which includes several
aspects of the tumor itself and underlying liver disease,
among which the degree of portal hypertension and the
risk of bleeding should also be considered. In our
multicenter study, we detected 16 EGV bleeding epi-
sodes in 234 patients with EGV among 535 patients

treated with lenvatinib in first line for aHCC. We
identified low platelet count, less compensated cirrhosis,
and presence of nPVT as independent predictors of
presence of both EGV and high-risk EGV. Finally,
among patients with EGV, the presence of high-risk
EGV was the only independent predictor of bleeding.
Thus, on the basis of these results, we could suggest
stratifying the risk of bleeding and support the decision
on forefront treatment for aHCC: Child-Pugh A patients
with platelet count >150,000/μL without nPVT could
avoid UGE evaluation before starting treatment and
lenvatinib-based treatment can be considered; patients
with either 1/3 or 2/3 risk factors (either Child-Pugh B or
nPVT or platelet count<150,000/μL) should undergo
UGE evaluation and those with high-risk EGV should be
considered with caution for treatment with lenvatinib or

Table 3. Univariable and multivariable Cox regression models to predict EGV bleeding during lenvatinib
treatment in 234 patients with baseline EGV

Baseline Variables Type of variable Univariable analysis Multivariable analysis

HR 95% CI p value HR 95% CI p value

Age (years) Continuous 0.98 0.93–1.02 0.35
Males Yes versus no 0.97 0.28–3.42 0.96
Asian Yes versus no 0.46 0.16–1.35 0.16
BMI (kg/m2) Continuous 1.04 0.92–1.19 0.51
Viral etiology Yes versus no 0.86 0.31–2.36 0.77
AST (IU/L) Continuous 1.01 1.00–1.02 0.04 1.01 0.99–1.02 0.21
ALT (IU/L) Continuous 1.00 0.98–1.02 0.82
ALP (IU/L) Continuous 1.00 0.99–1.00 0.96
Bilirubin (mg/dL) Continuous 1.70 0.77–3.74 0.19
Albumin (g/dL) Continuous 1.84 0.62–5.44 0.27
INR Continuous 0.75 0.02–27.91 0.88
Creatinine (mg/dL) Continuous 0.33 0.04–2.89 0.32
N/L ratio Continuous 0.99 0.79–1.25 0.94
Platelets (mm3) Continuous 1.00 0.99–1.00 0.83
Platelets <150,000/mm3 Yes versus no 2.39 0.54–10.52 0.25
CPT B Yes versus no 0.87 0.20–3.86 0.86
ALBI score>1 Yes versus no 0.72 0.26–2.03 0.54
ECOG PS 0 Yes versus no 0.90 0.25–3.18 0.87
High-risk EGV Yes versus no 7.29 2.35–22.60 0.001 6.94 2.23–21.57 0.001
nPVT Yes versus no 3.16 1.17–8.52 0.02 2.38 0.83–6.78 0.11
Extrahepatic disease Yes versus no 0.83 0.27–2.57 0.74
AFP (ng/mL) Continuous 1.00 0.99–1.00 0.48
BCLC-C Yes versus No 1.07 0.40–2.87 0.89

EGV, esophageal-gastric varices; BMI, body mass index; HCV, hepatitis C virus; HBV, hepatitis B virus;
MAFLD, metabolic dysfunction-associated fatty liver disease; AST, aspartate aminotransferase; ALT, alanine
aminotransferase; ALP, alkaline phosphatase; INR, international normalized ratio; WBC, white blood cells; N/L,
neutrophil/lymphocyte ratio; CPT, Child-Pugh-Turcotte; ALBI, albumin-bilirubin; ECOG PS, Eastern Coop-
erative Oncology Group Performance Status; EGV, esophagogastric varices; nPVT, neoplastic portal vein
thrombosis; BCLC, Barcelona Clinic Liver Cancer; AFP, alpha-fetoprotein; HR, hazard ratio; CI, confidence
interval.
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other drugs with similar actions, while a pure immu-
notherapy regimen (either as single or combination
agents) would be more suitable. Finally, in patients with
all the three risk factors present, the cost/benefit ratio of
initiating systemic treatment must be carefully consid-
ered, both for the risk of bleeding and for the reduced
survival and the risk of death from worsening liver
function in Child-Pugh B patients, as our study con-
firmed in line with previous data with sorafenib and with
atezolizumab+bevacizumab treatments [8, 17]. Another
aspect that our study helps reveal are the limits of the
applicability of prophylaxis to reduce the risk of bleeding
in aHCC: some of our patients have bled either without
high-risk varices (4/16), or from gastric varices, in re-
spect of which the approach has a lower level of
agreement among experts. However, the relevance of a
multidisciplinary approach to these patients with HCC,
clinically significant portal hypertension, and nPVT is
extremely relevant for survival [18].

These findings have currently – and near future – a
clinical relevance for patients with aHCC, who can be
offered different forefront therapeutic options and
even more combinations might be available in the near
future. In fact, while the degree of portal hypertension
has well-demonstrated implications for the selection
of candidates for surgery, little data exists for patients
receiving systemic therapies. However, because the
risk of EGV bleeding is a key concern in assessing,
candidacy to both multikinase inhibitor (MKI) and
bevacizumab, we sought to evaluate whether presence
and severity of EGV together with other clinical
features were associated with bleeding events. There is
a proportion of patients who may suffer adverse
outcomes, and this has been identified as patients with
less preserved liver function, low platelet count, and
nPVT. While the first two features are well-known
predictors of EGV in cirrhosis, the presence of neo-
plastic portal invasion is a peculiarity of aHCC, whose

Table 4. Univariable and multivariable logistic regression models to predict presence of EGV at baseline in 535 patients included in
the study

Baseline variables Type of variable Univariable analysis Multivariable analysis

OR 95% CI p value OR 95% CI p value

Age (years) Continuous 1.00 0.98–1.01 0.66
Males Yes versus no 1.36 0.89–2.07 0.15
Asian Yes versus no 0.70 0.45–1.08 0.11
BMI (kg/m2) Continuous 1.04 0.99–1.10 0.12
Viral etiology Yes versus no 1.32 0.92–1.88 0.13
AST (IU/L) Continuous 1.00 0.99–1.00 0.80
ALT (IU/L) Continuous 1.00 0.99–1.00 0.64
ALP (IU/L) Continuous 1.00 0.99–1.00 0.99
Bilirubin (mg/dL) Continuous 2.14 1.49–3.07 <0.001 Not included Not included Not included
Albumin (g/dL) Continuous 0.71 0.51–1.00 0.05
INR Continuous 8.10 1.81–36.30 0.006 Not included Not included Not included
Creatinine (mg/dL) Continuous 0.91 0.60–1.37 0.66
Neutrophil/Lymphocyte ratio Continuous 1.07 0.95–1.05 0.93
Platelets (mm3) Continuous 0.99 0.98–0.99 <0.001 Not included Not included Not included
Platelets <150,000/mm3 Yes versus no 3.02 2.08–4.38 <0.001 3.19 2.17–4.70 <0.001
CPT B Yes versus no 2.38 1.36–4.16 0.002 2.11 1.18–3.77 0.01
ALBI score>1 Yes versus no 1.50 1.04–2.15 0.03 Not included Not included Not included
ECOG PS 0 Yes versus no 1.04 0.68–1.59 0.86
nPVT Yes versus no 2.24 1.40–3.59 0.001 2.44 1.48–4.02 <0.001
Extrahepatic disease Yes versus no 0.71 0.50–1.02 0.06
AFP (ng/mL) Continuous 1.00 0.99–1.00 0.51
BCLC-C Yes versus no 0.91 0.65–1.29 0.61

EGV, esophageal-gastric varices; BMI, body mass index; HCV, hepatitis C virus; HBV, hepatitis B virus; MAFLD, metabolic
dysfunction-associated fatty liver disease; AST, aspartate aminotransferase; ALT, alanine aminotransferase; ALP, alkaline phos-
phatase; INR, international normalized ratio; WBC, white blood cells; N/L, neutrophil/lymphocyte ratio; CPT, Child-Pugh-Turcotte;
ALBI, albumin-bilirubin; ECOG PS, Eastern Cooperative Oncology Group Performance Status; nPVT, neoplastic portal vein
thrombosis; BCLC, Barcelona Clinic Liver Cancer; AFP, alpha-fetoprotein; OR, odds ratio; CI, confidence interval.
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weight has been highlighted not only as a predictor of
bleeding in patients treated with MKI [7] but also as a
factor limiting the effectiveness of systemic therapy in
general, as recently shown even for atezolizu-
mab+bevacizumab [19]. However, although limited by
retrospective design, our study shows correlation
between the presence of varices at the pretreatment
EGD, particularly high-risk ones, and the develop-
ment of bleeding events during treatment. The
identification of the 3 categories of patients at different
risk of bleeding may help tailor the management of
patients in terms of EGV and systemic treatment. To
this end, patients in higher risk group invariably are in
Child-Pugh class B, a condition for which the benefit
of lenvatinib has not been undoubtedly demonstrated,
confirming the issues of whether MKI must be avoided
in this subgroup. But even in Child-Pugh A patients,
the presence of low platelet count and nPVT identifies

patients with high-risk EGV. The microvascular
changes induced by lenvatinib, as well as bevacizumab,
can spark serious complications when used on the
background of portal hypertension [20, 21]. Although
we know that a direct comparison is not possible, the
rate of EGV bleeding in our population is lower than
that of the IMbrave-150 study, despite having re-
cruited patients with more severe disease in terms of
portal hypertension and reduced liver function. This
figure is even more reassuring when compared with a
historical case series from phase 2 trials, where the
variceal prophylaxis was less standardized and
bevacizumab-related bleeding events occurred in up to
10% of the patients [21]. If identified and adequately
treated, the presence of varices is not associated with
the risk of GI bleeding, thus making the delivery of
lenvatinib-based treatment a safe option in this
population.

Table 5. Univariable and multivariable logistic regression models to predict presence of high-risk EGV at baseline in 535 patients
included in the study

Baseline variables Type of variable Univariable analysis Multivariable analysis

OR 95% CI p value OR 95% CI p value

Age (years) Continuous 1.00 0.97–1.02 0.81
Males Yes versus no 0.92 0.51–1.68 0.80
Asian Yes versus no 0.62 0.34–1.11 0.11
BMI (kg/m2) Continuous 1.02 0.94–1.12 0.58
Viral etiology Yes versus no 1.04 0.61–1.75 0.89
AST (IU/L) Continuous 1.00 0.99–1.00 0.37
ALT (IU/L) Continuous 1.00 0.99–1.00 0.63
ALP (IU/L) Continuous 1.00 0.99–1.00 0.90
Bilirubin (mg/dL) Continuous 1.90 1.25–2.89 0.003 Not included Not included Not included
Albumin (g/dL) Continuous 0.83 0.51–1.37 0.47
INR Continuous 1.63 0.37–7.10 0.52
Creatinine (mg/dL) Continuous 0.69 0.30–1.56 0.37
Neutrophil/lymphocyte ratio Continuous 1.00 0.93–1.08 0.95
Platelets (mm3) Continuous 0.99 0.98–0.99 0.002 Not included Not included Not included
Platelets <150,000/mm3 Yes versus no 2.33 1.30–4.21 0.005 2.47 1.35–4.50 0.003
CPT B Yes versus no 2.33 1.20–4.52 0.01 2.12 1.08–4.17 0.03
ALBI score>1 Yes versus no 1.42 0.82–2.47 0.21
ECOG PS 0 Yes versus no 0.78 0.43–1.41 0.41
nPVT Yes versus no 2.42 1.35–4.32 0.003 2.54 1.40–4.61 0.002
Extrahepatic disease Yes versus no 0.61 0.35–1.07 0.08
AFP (ng/mL) Continuous 1.00 0.99–1.00 0.36
BCLC-C Yes versus no 0.77 0.47–1.28 0.32

EGV, esophageal-gastric varices; BMI, body mass index; HCV, hepatitis C virus; HBV, hepatitis B virus; MAFLD, metabolic
dysfunction-associated fatty liver disease; AST, aspartate aminotransferase; ALT, alanine aminotransferase; ALP, alkaline phos-
phatase; INR, international normalized ratio; WBC, white blood cells; N/L, neutrophil/lymphocyte ratio; CPT, Child-Pugh-Turcotte;
ALBI, albumin-bilirubin; ECOG PS, Eastern Cooperative Oncology Group Performance Status; nPVT, neoplastic portal vein
thrombosis; BCLC, Barcelona Clinic Liver Cancer; AFP, alpha-fetoprotein; OR, odds ratio; CI, confidence interval.
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Our study has some limitations. First, the retro-
spective nature of the database, cannot replace pro-
spective studies, however the study should be regarded
as mainly safety-oriented, without claiming to provide
information on efficacy, as already highlighted in
previous studies. Our findings are reinforced by the
presence of patients enrolled in several Italian and
Asian centers – both hepatological-oriented and on-
cological ones – with a wide spectrum of etiologies,
degree of portal hypertension, and liver function status.
Second, the real-life setting of our study implies a lack
of standardization in clinical practice, including eli-
gibility assessment, frequency of follow-up, manage-
ment of AEs, and the presence of missing data. Lack of
baseline UGE in 281 out of 816 patients included in the
original population, for instance, might have led to
selection bias. Reasons for incomplete adherence to
pretreatment UGE screening are impossible to be fully
retrieved in retrospective studies. However, the baseline
characteristics of patients excluded from the study were
slightly different from those of the included patients,
however with similar treatment duration and OS. Fi-
nally, our study included 59 patients in Child-Pugh B
class: the small number prevented a trustable evalua-
tion of the use of lenvatinib in Child-Pugh B patients;
however, the results of our study recommend a careful
assessment of bleeding risk in lenvatinib-treated Child-
Pugh-Turcotte B patients.

In conclusion, the overall risk of EGV bleeding in
cirrhotic patients treated with lenvatinib is low but
significant in a subgroup of patients. The identification
of baseline risk factors both for the presence of high-
risk EGV and for the bleeding itself during lenvatinib,
provides clinically useful data to guide the decision-
making process in clinical practice, suggesting an al-
gorithm to stratify the risk of portal hypertensive
bleeding according to the Baveno guidelines [15], that
deserves validation in other forefront and second-line
systemic treatments.
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