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Abstract

Objective: Hepatocellular  carcinoma (HCC) has  a  high rate  of  postoperative  recurrence and lacks  an effective

treatment to prevent recurrence. This study aims to investigate the efficacy and safety of anlotinib in postoperative

adjuvant therapy for HCC patients with high-risk recurrence factors.

Methods: For this multicenter, retrospective study, we recruited 63 HCC patients who received either anlotinib

(n=27)  or  transcatheter  arterial  chemoembolization  (TACE)  (n=36)  from  six  research  centers  in  China  between

March 2019 and October 2020. The primary endpoint was disease-free survival (DFS) and the secondary endpoints

were overall survival (OS) and safety.

Results: In this study, the median follow-up time was 25.9 and 26.8 months in the anlotinib and TACE groups,

respectively.  There  was  no  significant  difference  in  the  median  DFS  between  the  anlotinib  [26.8  months,  95%

confidence  interval  (95% CI):  6.8−NE]  and  TACE groups  (20.6  months,  95% CI:  8.4−NE).  The  12-month  OS

rates  in  the  anlotinib  and  TACE  groups  were  96.3%  and  97.2%,  respectively.  In  the  anlotinib  group,  19  of  27

patients  (70.4%)  experienced  treatment-emergent  adverse  events,  with  the  most  common  events  (≥10%)  being

hypertension (22.2%) and decreased platelet count (22.2%).

Conclusions: The results indicate that anlotinib, as a new, orally administered tyrosine kinase inhibitor, has the

same efficacy as TACE, and side effects can be well controlled.
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Introduction

Hepatocellular  carcinoma  (HCC)  is  the  sixth  most

common and third most fatal malignant tumor globally (1).
More  than  75%  of  HCC  cases  occur  in  the  Asia  Pacific
region,  mainly relating to chronic hepatitis  B virus  (HBV)
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infection  (2,3).  There  are  several  therapeutic  options  for
the  treatment  of  HCC,  including  surgery,  liver
transplantation,  locoregional  therapy,  and  molecularly-
targeted  immunotherapy  (4,5).  To  date,  hepatectomy  has
been the main treatment option for HCC. However, due to
factors such as late-stage diagnosis, the presence of multiple
tumors,  and  limited  sources  of  donors,  only  21%  of
patients  have  the  opportunity  to  undergo  liver
transplantation (6).  Surgical  resection can achieve a 5-year
survival rate of 73.6% in patients with a limited number of
tumors (i.e.,  one  nodule  with  a  diameter  of  ≤5  cm  or  less
than or  equal  to  three  nodules  with  a  diameter  of  ≤3  cm)
and good liver function [a Child-Pugh score (index of liver
function) of  ≤6]  (7,8).  Unfortunately,  the  probability  of
metastasis  and recurrence within  5  years  after  resection of
HCC  is  60%−70%  due  to  high-risk  recurrence  factors,
including  more  and  larger  tumors,  vascular  invasion,
extrahepatic  metastasis,  and  poor  liver  function  (9,10).
Therefore,  it  is  imperative  to  improve  postoperative
adjuvant  therapy  for  HCC  patients  with  a  high  risk  of
recurrence.

In the last three decades, HCC patients have benefited
from transcatheter arterial  chemoembolization (TACE)
therapy (11), which has become the standard postoperative
adjuvant  therapy  for  HCC  (12).  However,  short-term
adverse reactions are common in HCC patients after the
TACE procedure, and some may affect the patients’ quality
of life, indicating the importance of postoperative clinical
observation and symptomatic treatment (13). Furthermore,
in previous studies, 44.3%−70.0% of patients treated with
TACE reported partial remission, and the 5-year survival
rate was only 12.5%−39.3% (14,15). Relevant retrospective
studies  have  shown  that  postoperative  adjuvant  TACE
could  not  completely  inhibit  recurrence  and  improve
prognosis as expected (16). TACE increases the levels of
hypoxia-inducible factors by blocking the blood supply to
the tumor, which may promote vascular endothelial growth
factor  release  and  tumor  recurrence  and  metastasis.
Incomplete embolization after TACE procedure may result
in the restoration of nutrient and oxygen supply to residual
tumor vessels (17,18).

In recent years, some studies have explored the role of
molecularly targeted agents in the postoperative adjuvant
treatment of HCC. For example, a previous study reported
that the combination of lenvatinib and TACE significantly
prolonged median disease-free survival (DFS) (17 months
vs. 9 months, P=0.023) (19). This indicates that systematic
treatment plus TACE is effective in postoperative adjuvant

therapy, but better and convenient treatment options still
need to be explored. However, the results of a prospective
clinical study (STORM study) showed that treatment with
oral  sorafenib  after  HCC resection  or  ablation  did  not
prolong the median recurrence-free survival  of  patients
(33.3 months vs. 33.7 months, P=0.260) (19). This may be
because most of the enrolled patients had a low probability
of recurrence and metastasis, 91% of patients had only one
tumor lesion, and 54% of patients had no microvascular
invasion  (MVI)  (20).  Therefore,  the  efficacy  of  the
molecularly  targeted  monotherapy  in  postoperative
adjuvant therapy after optimization of high recurrence risk
factors needs to be further explored.

Anlotinib is a novel small molecular multi-target tyrosine
kinase inhibitor that can act on many targets,  including
vascular endothelial growth factor receptors 1−3, platelet-
derived  growth factor  (PDGFR) α/β,  fibroblast  growth
factor  receptor  (FGFR),  C-KIT,  and  c-Met.  Anlotinib
participates in the inhibition of tumor neovascularization
and the  process  of  tumor  metastasis  (16).  A  preclinical
study has confirmed that anlotinib can exert an excellent
inhibitory effect on HCC cells by inducing apoptosis and
inhibiting their proliferation via ERK and AKT signaling
pathways (21). The median overall survival (OS) of HCC
patients treated with anlotinib monotherapy as a first-line
treatment was 12.8 months [95% confidence interval (95%
CI): 7.9−20.1, n=26). Results from several phase II studies
have also demonstrated the efficacy of anti-PD-1 inhibitors
plus anlotinib in HCC, with an objective response rate of
31.0%−34.6%  and  a  PFS  of  8.8−10.2  months  (22,23).
Multiple  studies  of  single-agent  or  combination
immunotherapy in patients with biliary tract cancer, non-
small cell lung cancer, colorectal cancer, and esophageal
cancer have demonstrated the therapeutic effects and safety
of anlotinib (24,25). However, the clinical application of
anlotinib in the postoperative adjuvant therapy of HCC
patients remains unexplored.

In  this  retrospective  study,  we  aim  to  evaluate  the
efficacy  and  safety  of  anlotinib  in  postoperative  HCC
patients with high-risk recurrent factors. Additionally, data
from patients who received TACE during a contemporary
period were collected as a control group.

Materials and methods

Study design and participants

For  this  multicenter  retrospective  study,  we  collected  63
HCC patients who received anlotinib monotherapy (n=27)
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or  TACE  (n=36)  as  postoperative  adjuvant  therapy  at  six
research  centers  (the  First  Affiliated  Hospital,  Zhejiang
University  School  of  Medicine;  Affiliated  Hangzhou  First
People’s Hospital, Zhejiang University School of Medicine;
Shulan  (Hangzhou)  Hospital,  Zhejiang  Shuren  University
School  of  Medicine;  Huashan Hospital,  Fudan University;
the  First  Bethune  Hospital  of  Jilin  University;  and
Shanghai General Hospital) in China from March 2019 to
October 2020.

The  inclusion  criteria  were  as  follows:  patients  aged
between  18  and  75  years;  with  a  histologically  or
cytologically  confirmed  diagnosis  of  HCC;  an  Eastern
Cooperative Oncology Group (ECOG) performance status
of 0−2; adequate organ function and a Child-Pugh score of
≤7. Patients were also required to meet any of the following
criteria: 1) with macroscopic portal vein, hepatic vein, or
bile duct tumor thrombus; 2) pathologically suggestive of
MVI grade II [>5 MVI, or MVI occurring in distant areas
(>1 cm) of liver tissues]; 3) number of tumor lesions ≥3; and
4)  preoperative  rupture  of  liver  cancer  or  invasion  of
adjacent organs by liver cancer. The exclusion criteria were
as follows: 1) pregnant or lactating females; 2) patients with
recurrent HCC; 3) patients with mental illness; patients
treated  after  surgery  with  other  targeted  drugs,
immunotherapy, and systemic chemotherapy; or 4) patients
with 24 h urine protein >1 g.

This study was approved by the Ethics Committee of the
First  Affiliated Hospital,  Zhejiang University School of
Medicine  (No.  2019631);  Affiliated  Hangzhou  First
People’s Hospital, Zhejiang University School of Medicine;
Shulan (Hangzhou) Hospital, Zhejiang Shuren University
School of Medicine; Huashan Hospital, Fudan University;
the  First  Bethune  Hospital  of  Jilin  University;  and
Shanghai General Hospital. Written informed consent was
obtained  from  all  patients.  The  study  was  conducted
following the principles of the Declaration of Helsinki.

Treatment methods

In  the  anlotinib  group,  all  eligible  patients  received
anlotinib  monotherapy 2−4 weeks  after  hepatectomy.  One
treatment  cycle  was  3  weeks,  and  treatment  continued  for
up to 6 months or until efficacy was assessed as progressive
disease,  intolerable  by  the  patient,  or  the  end  of  drug
treatment. Anlotinib was orally administered at a dose of 12
mg/d  for  2  consecutive  weeks  on  and  1  week  off.  The
investigator  modified  the  dose  of  anlotinib  (i.e.,  10  mg  or
8 mg) based on the extent of drug-related toxic effects and
possible  efficacy  benefits.  If  adverse  events  (AEs)

persistently  occurred  after  dose  modification,  treatment
was discontinued.  If  a  patient’s  dosage was downgraded to
10  mg  or  8  mg,  another  upward  dose  adjustment  was  not
allowed. Efficacy evaluation was performed every 3 months
during  the  treatment.  In  the  TACE  group,  all  eligible
patients received TACE around 4 weeks after hepatectomy.

Evaluation of efficacy and AEs

Computed  tomography  or  magnetic  resonance  imaging
scans  was  performed  to  assess  the  treatment  effect.  The
primary  endpoint  was  DFS,  defined  as  the  time  from  the
beginning  of  the  clinical  study  to  disease  recurrence  or
death.  The  secondary  endpoints  were  OS  and  safety.  OS
was defined as the time from study drug administration to
death.  Data  on  AEs  were  collected  from  the  time  of
treatment  until  30  d  following  treatment  cessation.  The
severity  of  all  AEs  was  graded  according  to  the  National
Cancer  Institute  Evaluation  Criteria  of  Common  Adverse
Events version 5.0.

Statistical analysis

The  primary  efficacy  analysis  was  performed  with  the
intent-to-treat population, which included all patients who
had  received  anlotinib  or  TACE  at  least  once.  The
continuous variables conforming to the normal distribution
were  described  as ,  and  the  discontinuous  were
described  as  median  (range).  Categorical  variables  were
described as n (%). DFS and OS were calculated based on
the  Kaplan-Meier  (KM)  method,  and  the  follow-up  time
was estimated using the reverse KM method. Hazard ratio
(HR)  and  associated  95%  CI  were  calculated  using  a  Cox
proportional  hazards  model.  Chi-square  or  Fisher’s  exact
test was used for counting data, and P<0.05 was considered
to indicate statistically significant.

Results

Patients

After  the  screening  process,  a  total  of  63  HCC  patients
who  received  either  anlotinib  (n=27)  or  TACE  treatment
(n=36) at six research centers in China from March 2019 to
October 2020 were included in this study; all patients were
finally  included in the efficacy and safety  analyses.  Among
the  patients  who  underwent  TACE  in  the  TACE  group,
two  patients  received  three  treatments,  eight  patients
received  two  treatments,  and  26  patients  received  one
treatment. Figure 1 presents an overview of this study.
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Table 1 shows the baseline characteristics of patients in
the anlotinib and TACE groups. There was no significant
difference in most baseline characteristics between the two
groups, including sex, Child-Pugh score, Barcelona Clinic
Liver  Cancer  (BCLC)  stage,  HBV  infection,  cirrhosis,
extrahepatic  metastasis,  number  of  intrahepatic  lesions,
MVI  and  Capsule.  However,  there  were  statistical
differences  in  some indicators  between the two groups,
such  as  ECOG  performance  score,  portal  vein  tumor
thrombosis (PVTT) and differentiation (P<0.05). In the
anlotinib group, the ECOG performance status was 0 in 25
patients and 1 in two patients;  in the TACE group, the
ECOG performance status was 0 in 25 patients and 1 in 11
patients. In patients with defined PVTT grading, 22.22%
of patients in the anlotinib group had VP1−2, and none in
the  TACE group  had  VP1−2.  Additionally,  22.22% of
patients  in  the TACE group had VP3,  and none in the
anlotinib group had VP3. For histological differentiation,
20 patients (74.07%) were identified with grade 3−4 in the
anlotinib group, and 15 patients (41.67%) in the TACE
group were grade 3−4.

Efficacy

To further investigate the effect of different treatments on
the  prognosis  of  HCC  patients,  we  followed  up  on  all
patients.  The median follow-up period was 25.9 (95% CI:

20.2−31.6)  months  and  26.8  (95%  CI:  26.1−27.5)  months
in  the  anlotinib  and  TACE  groups,  respectively.  The
longest DFS was 47.4 and 28.5 months in the anlotinib and
TACE groups, respectively. The numbers of observed DFS
events in the anlotinib and TACE groups were 14 and 16,
respectively.  There  was  no  significant  difference  in  the
median DFS between the anlotinib [26.8 months (95% CI:
6.8−NE)]  and  TACE  groups  [20.6  months  (95%  CI:
8.4−NE)].  The  median  OS  has  not  yet  been  reached  in
both  groups.  Four  and  three  OS  events  occurred  in  the
anlotinib  and  TACE  groups,  respectively.  There  was  no
significant  difference  in  DFS  between  the  two  groups
(HR=1.08,  95%  CI:  0.5−2.2,  P=0.83)  (Figure  2).  In  the
anlotinib  group,  the  12-  and  24-month  OS  rates  were
96.3%  and  88.9%,  respectively;  in  the  TACE  group,  the
12-  and  24-month  OS  rates  were  97.2%  and  97.2%,
respectively (Figure 3).

Safety

In  the  present  study,  among  all  patients  who  received
anlotinib  after  HCC,  19  patients  (70.4%)  experienced
treatment-emergent  adverse  events  (TEAEs),  with  the
most  common  events  being  hypertension  (22.2%),
decreased  platelet  count  (22.2%),  hand-foot  syndrome
(14.8%)  and  sphagitis  (11.1%).  AE  grade  3  or  higher
included  hypertension  (7.4%)  and  hand-foot  syndrome

 

Figure  1 Flow  diagram  of  study  enrollment  and  treatment.  HCC,  hepatocellular  carcinoma;  TACE,  transcatheter  arterial  chemo-
embolization; ITT, intention-to-treat; PPS, per protocol set.
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(3.7%)  (Table  2).  Grade  1  and  2  AEs  of  patients  were
relieved  after  symptomatic  treatment.  Two  patients  had  a
dose  reduction  of  anlotinib  due  to  hand-foot  syndrome,
and the treatment was suspended in one patient due to AEs
and then resumed with the normal dose after the alleviation
of AEs (i.e., after a week).

Table  3  summarizes  the  toxicity  data  of  patients  who
received adjuvant TACE. Overall, the adjuvant TACE was
well tolerated. The most common TEAEs associated with
adjuvant  TACE  were  abdominal  pain  (75.0%),  liver

Table 1 Baseline characteristics of patients in anlotinib group and
TACE group

Variables
n (%)

PAnlotinib
(N=27)

TACE
(N=36)

Age [median (range)] (year) 55 (40−73) 56 (32−84) 0.50
Sex 1.00

　Male 23 (85.19) 30 (83.33)
　Female 4 (14.81) 6 (16.67)
Child-Pugh score 0.18

　A5/6 25 (92.59) 36 (100)
　B7 2 (7.41) 0 (0)
ECOG performance score 0.02

　0 25 (92.59) 25 (69.44)
　1 2 (7.41) 11 (30.56)
BCLC stage 0.11

　A 23 (85.19) 22 (61.11)
　B 2 (7.41) 5 (13.89)
　C 2 (7.41) 9 (25.00)
HBV infection 0.07

　Positive 24 (88.89) 25 (69.44)
　Negative 3 (11.11) 11 (30.56)
Cirrhosis 0.07

　Yes 24 (88.89) 25 (69.44)
　No 3 (11.11) 11 (30.56)
Extrahepatic metastasis 0.25

　Yes 0 (0) 3 (8.33)
　No 27 (100) 33 (91.67)
No. of intrahepatic lesions 0.37

　1 20 (74.07) 30 (83.33)
　>1 7 (25.93) 6 (16.67)
Microvascular invasion 1.00

　Yes 24 (88.89) 33 (91.67)
　No 3 (11.11) 3 (8.33)
PVTT <0.01

　VP1 4 (14.81) 0 (0)
　VP2 2 (7.41) 0 (0)
　VP3 0 (0) 8 (22.22)
　No 21 (77.78) 28 (77.78)
Differentiation 0.01

　Grade 1−2 7 (25.93) 21 (58.33)
　Grade 3−4 20 (74.07) 15 (41.67)
Capsule 1.00

　Complete 2 (7.41) 2 (5.56)
　Uncomplete 25 (92.59) 34 (94.44)
Surgical margin −
　Positive 0 (0) 0 (0)
　Negative 27 (100) 36 (100)

TACE,  transcatheter  arterial  chemoembolization;  ECOG,
Eastern  Cooperative  Oncology  Group;  BCLC,  Barcelona
Clinic Liver Cancer; HBV, hepatitis B virus; PVTT, portal vein
tumor thrombosis.

 

Figure  2 Kaplan-Meier  curve  of  DFS  for  FAS  population.
Testing between the  two treatment  arms was  carried  out  by  log-
rank test,  DFS of  the  anlotinib  and the  TACE groups  were  26.8
(95% CI:  6.8−NE) months  and  20.6  (95% CI:  8.4−NE) months,
respectively (P=0.83). DFS, disease-free survival; FAS, full analysis
set; 95% CI, 95% confidence interval; NE, not evaluated; TACE,
transcatheter arterial chemoembolization.

 

Figure 3 Kaplan-Meier curve of OS for FAS population. Testing
between the two treatment arms was carried out by log-rank test.
In  the  anlotinib  group  and  the  TACE  group,  the  12-month  OS
rates  were  96.3%  and  97.2%,  respectively  (P=0.44).  OS,  overall
survival;  FAS,  full  analysis  set;  TACE,  transcatheter  arterial
chemoembolization.
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function injury (25.0%) and nausea (11.1%). In this study,
grade 4 and 5 AEs never occurred.

Discussion

This  multicenter  retrospective  study  investigated  the
efficacy  and  safety  of  anlotinib  monotherapy,  an
antiangiogenic agent, as postoperative adjuvant therapy for
HCC  patients  with  high  recurrence  risk.  The  results
showed  that  the  median  DFS  reached  26.8  (95%  CI:
6.8−NE) months with a good safety profile when anlotinib
was  used  as  postoperative  adjuvant  therapy  for  HCC
patients. Patients treated with TACE had a shorter median
DFS (20.6  months)  at  a  median follow-up of  26.8  months
than those treated with anlotinib (25.9 months).

Different  inclusion  criteria  of  current  studies  on
antiangiogenic agents or adjuvant therapy with TACE for
HCC result in wide variation in the reported efficacy of
adjuvant therapy. The primary goal of adjuvant therapy is

to  reduce  recurrence  risk  for  HCC  patients  with
hepatectomy,  but  there  are  still  no  standard  criteria  to
characterize  these  populations.  In  addition  to  basic
indicators such as viral hepatitis infection (26), preoperative
alpha-fetoprotein level  (27),  cirrhosis,  MVI, tumor size,
PVTT, multiple tumors or accompanying satellite nodules,
differentiation grade, and envelope integrity, other factors
have also been considered risk factors for postoperative
recurrence (28).  How to effectively  integrate  these  risk
factors  and  define  the  population  with  a  high  risk  of
recurrence  after  HCC  surgery  still  needs  further
exploration.

Raza et al. found that the median DFS of TACE in the
adjuvant  treatment  of  HCC  ranged  from  13.0  to  17.5
months (29-31), while the median DFS in this study was
20.6 months. The main reason for the discrepancy may be
due  to  the  use  of  different  inclusion  criteria  for  HCC
patients. Among these studies using TACE, Peng’s study
used  the  following  inclusion  criteria:  the  number  of
monocentric  HCCs  or  nodules  ≤3  and  extension  of
thrombi  to  the  main  portal  vein  or  opposite  branch by
≤3 cm (31), which were different from those used in our
study. However, their study gave us improved directions
and inspiration for our follow-up research in this study. In
addition,  high-risk  recurrence  factors  were  one  of  the
reasons that contributed to the difference in the median
DFS of adjuvant TACE for HCC patients. In their study,
Kudo  et  al.  (30)  excluded  patients  with  extrahepatic
metastases, and the median survival time was significantly
longer (i.e., 13.5 months vs. 9.0 months) than that reported
in  the  study  by  Peng  et  al.  (31)  in  which  the  study
participants were all patients with PVTT. Similarly, in our
study, the proportion of patients with PVTT was high (i.e.,
22.2%). Bruix et al. showed that there was no difference in
median recurrence-free survival between the sorafenib and
placebo groups (33.3 months vs.  33.7 months; HR=0.94;
95% CI: 0.8−1.1; P=0.26) (20), and the main reason was
that  the  patients  included  in  the  study  were  all  mildly
patients.  In  this  study,  the  study  population  primarily
comprised patients with MVI, PVTT, and BCLC stage C.
This may be one of the reasons for the shorter median DFS
in  this  study.  Overall,  differences  in  baseline  patient
characteristics could lead to differences in the median DFS.
In the study of AEs with anlotinib, AE grade 3 or higher
mainly included hypertension and hypothyroidism, fatigue,
hand-foot  syndrome,  elevated  levels  of  bilirubin,  and
diarrhea  (32).  Serious  AEs  related  to  sorafenib  in  the
STORM study mainly included hand-foot skin reaction

Table 2 All AEs resulting from anlotinib treatment in patients
with HCC (N=27)

AEs
n (%)

Any grade Grade 3

Hypertension 6 (22.2) 2 (7.4)

Platelet count decreased 6 (22.2) 0 (0)

Hand-foot syndrome 4 (14.8) 1 (3.7)

Sphagitis 3 (11.1) 0 (0)

Fever 1 (3.7) 0 (0)

Abdominal distension 1 (3.7) 0 (0)

Diarrhea 1 (3.7) 0 (0)

Vomiting 1 (3.7) 0 (0)

AE, adverse event; HCC, hepatocellular carcinoma.

Table 3 All AEs resulting from TACE treatment in patients with
HCC (N=36)

AEs
n (%)

Any grade Grade 3

Abdominal pain 27 (75.0) 4 (11.1)

Liver function injury* 9 (25.0) 0 (0)

Nausea 4 (11.1) 0 (0)

Abdominal distension 3 (8.3) 0 (0)

Vomiting 1 (2.8) 0 (0)

Appetite loss 1 (2.8) 0 (0)

AE, adverse event; TACE, transcatheter arterial chemoembo-
lization; HCC, hepatocellular carcinoma. *, included elevation
of transaminase, bilirubin and g-glutamyltranspeptidase.
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(10, <2%), abnormal liver function (4, <1%), and fatigue (3,
<1%)  (20).  AE  grade  3  or  higher  in  TACE  treatment
mainly included fever,  hyperbilirubinemia, and elevated
levels of alanine aminotransferase (ALT), while AE grade 3
or higher was mainly fever, elevated levels of ALT, and
thrombocytopenia. Most treatment-related AEs fell into
grade 1 or 2 (33). The safety profiles of both anlotinib and
TACE were still within the scope of the existing studies,
with no new safety issues identified.

In  addition to  targeted agents  alone or  TACE alone,
other  combined  strategies  have  been  explored,  such  as
TACE combined with an antiangiogenic drug, in which the
median  PFS  of  TACE  combined  with  sorafenib  was
significantly improved compared with that of TACE alone
(25.2 vs. 13.5 months; P=0.006) (30). The median OS was
significantly  longer  in  lenvatinib plus  TACE treatment
than  in  TACE  alone  treatment  (12.0  months  vs.  8.0
months,  P=0.036) (19).  A prospective study of anlotinib
combined with TACE in the adjuvant setting for  HCC
showed that the median DFS of 25 HCC patients was 15.2
months and that both the 6- and 12-month DFS rates were
77.5% (95% CI: 53.8−90.0) (34).

In addition, with the breakthrough of first-line treatment
of HCC with atezolizumab combined with bevacizumab
(35), immunotherapy has been explored a few times in the
postoperative  adjuvant  treatment  (36-38).  Several  large
prospective studies of immunotherapy as monotherapy or
in  combination  with  targeted  therapies  are  currently
underway,  including  studies  of  CheckMate-9DX,
KEYNOTE-937,  IMbrave050,  and  EMERALD-2.
Systemic pharmacotherapy in the future will likely provide
more effective options for postoperative adjuvant therapy
in HCC.

This study has some limitations.  First,  this  study had
limited  sample  sizes,  and  so  the  results  could  not  be
considered representative of the population. A study with a
larger sample size should be conducted to validate these
efficacy and safety data. Second, OS data were incomplete.
In the future, OS data will be analyzed to investigate the
survival benefit of anlotinib monotherapy as an adjuvant
treatment for HCC patients with high recurrence risk.

Conclusions

The  results  indicate  that  anlotinib,  as  a  new,  orally
administered  tyrosine  kinase  inhibitor,  has  the  same
efficacy  as  the  standard  postoperative  adjuvant  therapy
(TACE) in reducing the risk of postoperative recurrence in

HCC patients and complications related to TACE.
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