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Summary

Purpose: To explore the clinical efficacy and safety of Licartin
combined with transcatheter hepatic arterial chemoemboli-
zation (TACE) in the treatment of middle-advanced primary
liver cancer.

Methods: The clinical data of 112 patients with middle-
advanced primary liver cancer treated in our hospital from
March 2015 to March 2017 were collected. Fifty-six patients
underwent TACE combined with Licartin (Licartin+TACE
group), while the remaining 56 patients were treated with
TACE alone (TACE group). The short-term efficacy, peripheral
hemogram, liver function, alpha fetoprotein (AFP) level, count
of circulating tumor cells (CTCs) and cluster of differentiation
(CD)147 phenotype before and after treatment were assessed in
both groups, the incidence of adverse reactions was compared,
and the postoperative survival and disease development were
recorded during follow-up.

Results: At 2 weeks after treatment, the levels of ALT and AST
were significantly higher in Licartin+ TACE group than those
in TACE group (p<0.05). After treatment, the white blood cell
count (WBC) and platelet count (PLT) obviously declined in
both groups, and they were obviously lower in Licartin + TACE

Introduction

Liver cancer is one of the most common malig-
nant tumors with the highest mortality rate and a
high postoperative recurrence rate. Most patients

group than those in TACE group (p<0.05). After treatment, the
count of CTCs evidently declined in both groups compared
with that before treatment (p<0.05), and it was evidently lower
in Licartin+TACE group than in TACE group (p<0.001). All
patients were followed up for 3-36 months. In Licartin+ TACE
group and TACE group, the mean overall survival (OS) was
13.1+3.6 months and 11.3+2.8 months, respectively, and the
mean progression-free survival (PFS) was 7.9+1.4 months
and 06.1+1.2 months, respectively. At the end of follow-up, the
Kaplan-Meier survival curves were plotted and log-rank test
found that the OS rate was remarkably superior in Licar-
tin+ TACE group to that in TACE group (p=0.047), but the
PFS rate had no statistically significant difference between
the two groups (p=0.372).

Conclusions: Licartin combined with TACE has better effi-
cacy than TACE alone in the treatment of middle-advanced
primary liver cancer, with tolerable adverse reactions, which
prolongs patients’ survival time.

Key words: licartin, transcatheter hepatic arterial chemoem-
bolization, primary liver cancer, middle-advanced stage

with liver cancer have lost the opportunity of rad-
ical treatment based on surgical resection when
diagnosed [1]. Currently, transcatheter hepatic ar-
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terial chemoembolization (TACE) is the main treat-
ment method for patients with middle-advanced
liver cancer. However, the disease is prone to local
recurrence and metastasis after operation, and the
long-term efficacy needs urgently to be improved
[2,3].

Radioimmunotherapy is a new treatment
method for advanced liver cancer in recent years,
which kills tumor cells with radionuclides based on
specific targeting monoclonal antibody [4]. Licar-
tin (iodine [**'I] metuximab) is a new radionuclide-
labeled antibody targeted drug for hepatocellular
carcinoma. It binds to the HAb18G/cluster of differ-
entiation (CD)147 antigen specifically expressed on
the surface of liver cancer cells to block the signal
transduction pathway mediated by HAb18G/CD147
antigen, and inhibits the invasion and metastasis
of liver cancer cells. At the same time, **!I radionu-
clides are concentrated at the tumor site due to an-
tigen-antibody binding, damaging the DNA of liver
cancer cells and ultimately causing cell death [5,6].
According to clinical trials, 3! metuximab can sig-
nificantly improve the quality of life and prolong
the overall survival time of patients with primary
hepatocellular carcinoma [7,8]. In this study, the

clinical data of patients with middle-advanced pri-
mary liver cancer undergoing Licartin combined
with TACE were retrospectively analyzed, and its
clinical efficacy and safety were explored.

Methods

General data

The clinical data of 112 patients clinically or patho-
logically diagnosed with inoperable middle-advanced
primary liver cancer in our hospital from March 2015 to
March 2017 were collected. Inclusion criteria: 1) patients
aged 18-78 years old; 2) those in Barcelona Clinic Liver
Cancer (BCLC) stage B-C; 3) those with Child-Pugh class
A-B liver function; 4) those without receiving chemo-
therapy within 4 weeks; 5) those with the physical condi-
tion Eastern Cooperative Oncology Group (ECOG) score
of 0-2 points; 6) those without complete occlusion of
main portal vein; 7) those with a tumor-occupying rate
<70%; and 8) those with an estimated survival time =3
months. Exclusion criteria: 1) patients with severe liver
dysfunction (Child-Pugh class C); 2) those with complete
occlusion of main portal vein; 3) those with a tumor-
occupying rate =70%; 4) those with extensive metastatic
tumors; 5) those allergic to Licartin; 6) those with severe
impairment of thyroid function; 7) those with severe

Table 1. Demographics and general clinical data of all studied patients

Parameters Licartin +TACE group (n=50) TACE group (n=506) p value
n (%) n (%)
Gender (Male/Female) 44/12 38/18 0.286
Age (years) 56.74+9.81 58.18+10.22 0.449
Cell morphological classification 0.688
Massive type 36 (64.3) 39 (69.6)
Multiple nodules type 20 (35.7) 17 (30.4)
Number of tumor lesions 0.292
1 6 (10.7) 11 (19.0)
=2 50 (89.3) 45 (80.4)
BCLC staging 0.221
B 18 (32.1) 13 (23.2)
C 38 (67.9) 43 (76.8)
Child-Pugh class 0.333
A 31 (55.4) 37 (66.1)
B 25 (44.0) 19 (33.9)
AFP (ng/ml) 0.285
220 30 (53.0) 36 (64.3)
<20 26 (46.4) 20 (35.7)
Portal vein tumor thrombus 27 (48.2) 22 (39.3) 0.446
ECOG score 0.803
0 14 (25.0) 12 (21.4)
1 25 (44.0) 29 (51.8)
2 17 (30.4) 15 (26.8)

TACE: Transcatheter arterial chemoembolization; AFP: Alpha fetoprotein; BCLC: Barcelona Clinic Liver Cancer; ECOG: Eastern Cooperative

Oncology Group
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disease in the heart, lung, kidney or blood system; or 8)
those with a history of malignant tumors. According to
different therapeutic regimens, 56 patients underwent
TACE combined with Licartin (Licartin+TACE group),
while the remaining 56 patients were treated with TACE
alone (TACE group). There were 82 males and 30 females
aged 18-78 years with an average of 57.4 years. The
baseline data such as gender, age, tumor morphology,
number of tumors, BCLC stage and Child-Pugh class of
liver function had no statistically significant differences
between the two groups (p>0.05), and they were com-
parable (Table 1). All patients enrolled abided by the
Declaration of Helsinki, and signed the informed consent.
This study was approved by the Ethics Committee of The
Second Affiliated Hospital, Zhejiang University School
of Medicine.

Treatment methods

Licartin + TACE: Metuximab skin test and iodine al-
lergy test were performed before treatment. Compound
iodine solution was orally taken from 3 days before op-
eration for 10 days (0.5 mL/time, 3 times/d). The dos-
age of I was determined based on the patient’s body
weight [27.75 MBg/kg (0.75 mCi/kg)]. The femoral artery
was intubated using the Seldinger’s technique for arteri-
ography of celiac trunk and superior mesenteric artery,
and the supplying vessel of tumor was determined. Then
a 5F-RH catheter was inserted into the supplying vessel
for embolization (10-30 mL of lipiodol + 30 mg of piraru-
bicin) and perfusion (40-60 mg of cisplatin+1 g of fluo-
rouracil), after which Licartin was injected within 5-10
min. The catheter was washed with normal saline and
withdrawn, followed by compression hemostasis for 15
min. After operation, the patients routinely underwent
liver-protecting, stomach-protecting and anti-tumor
therapies, as well as antiemetic, analgesic, antipyretic
and anti-infective treatments according to the postopera-
tive reactions of patients. The patients were transferred
from the anti-radiation ward to the general ward after 2
days.

TACE: The femoral artery was intubated using the
Seldinger’s technique for arteriography of celiac trunk
and superior mesenteric artery, and the supplying vessel
of tumor was determined. Then, a 5F-RH catheter was in-
serted into the supplying vessel for embolization (10-30
mL of lipiodol + 30 mg of pirarubicin) and perfusion (40-
60 mg of cisplatin+ 1 g of fluorouracil). The catheter was
washed with normal saline and withdrawn, followed by
compression hemostasis for 15 min. After operation, the
patients routinely underwent liver-protecting therapy
such as glycyrrhizin tablets and glutathione.

Observation indexes

Four weeks after interventional therapy, CT or MRI
were performed to evaluate the efficacy based on the
modified Response Evaluation Criteria In Solid Tumors.
Complete response (CR): All target lesions (enhancement
image in the arterial phase) disappear; partial response
(PR): The total diameter of target lesions (enhancement
image in the arterial phase) declines by =30%; stable
disease (SD): The total diameter of target lesions (en-
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hancement image in the arterial phase) declines less
than PR or increases less than progressive disease (PD);
PD: The total diameter of target lesions (enhancement
image in the arterial phase) increases by =20% or there
are new lesions [9]. The overall response rate (CR+PR)
and disease control rate (CR+PR+SD) were calculated.

At 1 week before treatment and 2 weeks after treat-
ment, the levels of alanine aminotransferase (ALT), as-
partate aminotransferase (AST), total bilirubin (TBIL)
and albumin (ALB) and blood routine counts were re-
corded, and the incidence of postoperative adverse re-
actions (fever, nausea, vomiting, abdominal pain and
diarrhea) was observed. One week before treatment and
1 month after treatment, 5 mL of peripheral blood were
collected, in which the CD147 phenotype was identi-
fied and circulating tumor cells (CTCs) were counted via
immunohistochemical staining. In 5 randomly-selected
fields under a high-power microscope (x400), 100 cells
were counted. CTCs had characteristics of malignant
tumor such as intact nucleus, large volume, a high nu-
cleus/cytoplasm ratio, and oval or circular shape, with
corresponding cell size, morphology, brightness and
color. Then, the score was given to the staining degree:
0 point (no color), 1 point (light yellow), 2 points (brown
yellow) and 3 points (dark brown). The percentage of
positive cells was also scored: 0 point (<5%), 1 point (5-
25%), 2 points (26-50%), 3 points (51-75%), and 4 points
(>75%). The above two scores were added: O point was
recorded as “-”, 1-2 points as “+”, 3-4 points as “++”, and
5-7 points as “+++”. Finally, 0-1 point indicated CD147,
while 2-7 points indicated CD147*.

The clinical data of patients were collected every
month through outpatient or telephone follow-up till
December 31, 2019. The endpoint event was tumor re-
currence, metastasis or death of patients. The overall
survival (OS) and progression-free survival (PFS) were
calculated from the date of enrollment. In survival anal-
ysis, the data of those lost to follow-up were processed
as censored data in the last effective follow-up.

Statistics

SPSS 22.0 software (SPSS Inc., Chicago, IL, USA)
was used for statistical analyses. Measurement data
were expressed as meanz+standard deviation. Differences
between groups were analyzed by Student’s t-test. Enu-
meration data were expressed as rate (%), and x? test
was performed for intergroup comparison. The survival
curves were plotted using the Kaplan-Meier method,
and log-rank test assessed differences between the
two groups. P<0.05 suggested statistically significant
difference.

Results

Comparison of short-term efficacy between the two
groups

All 112 patients successfully underwent the in-
terventional operation. The efficacy was evaluated
1 month after operation. It was found that there
was 0 case of CR, 19 cases of PR, 33 cases of SD and
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4 cases of PD in Licartin+TACE group, and O case
of CR, 16 cases of PR, 31 cases of SD and 9 cases
of PD in TACE group. In Licartin+TACE group and
TACE group, the overall response rate was 33.9%
(19/56) and 28.6% (16/56), and the disease control
rate (CR+PR+SD) was 92.9% (52/56) and 83.9%
(47/56), respectively, showing no statistically sig-
nificant differences (p=0.541, p=0.140) (Table 2).

Table 2. Clinical effective rates of the two studied groups

Licartin +TACE group TACE group p value
(n=506) (n=50)
n (%) n (%)
CR 0 (0) 0 (0)
PR 19 (33.9) 16 (28.6)
SD 33 (58.9) 31 (55.4)
PD 4(7.1) 9 (16.1)
ORR 19 (33.9) 16 (28.6) 0.541
CBR 52 (92.9) 47 (83.9) 0.140

TACE: Transcatheter arterial chemoembolization; CR: Complete
Response; PR: Partial Response; SD: Stable Disease; PD: Progressive
Disease; ORR: Overall response rate; CBR: Clinical benefit rate

Comparison of adverse reactions between the two
groups

There were no statistically significant differ-
ences in liver function indexes ALT, AST, TBIL,
ALB and AFP, peripheral blood white blood cell
count (WBC) and platelet count (PLT) between the
two groups before treatment (p>0.05). After treat-
ment, the levels of ALT, AST and TBIL rose in both
groups compared with those before treatment. At
2 weeks after treatment, the levels of ALT and AST
were significantly higher in Licartin + TACE group
than those in TACE group [(58.61+10.48) U/L vs.
53.29+9.89) U/L, (56.38+12.32) U/L vs. (52.65+£13.09)
U/L] (p=0.039, p=0.048). In Licartin+TACE group,
the level of TBIL also rose after treatment, but it
had no statistically significant difference compared
with that in TACE group (p=0.268). After treatment,
the levels of ALB and AFP declined in both groups
compared with those before treatment, but they
had no statistically significant differences between
the two groups (p=0.085, p=0.434). Grade I-II liver
damage occurred in patients, and it gradually re-
covered within 1-2 months after operation.

Table 3. Comparison of liver function indexes and peripheral blood cell count of patients in the two studied groups

Parameters Licartin +TACE group (n=506) TACE group (n=506) p value
ALT (U/L)

Pretreatment 46.69+23.42 48.15+24.94 0.488

Posttreatment 58.61£10.48 53.29+9.89 0.039
AST (U/L)

Pretreatment 48.15+24.77 50.21+24.63 0.383

Posttreatment 56.38+12.32 52.65+13.09 0.048
TBIL (umol/L)

Pretreatment 15.62+6.08 14.43+5.56 0.282

Posttreatment 17.57+8.13 15.96+7.14 0.268
ALB (g/L)

Pretreatment 37.12+5.13 36.29+4.79 0.378

Posttreatment 36.60+5.27 35.11+5.03 0.085
AFP (ng/ml)

Pretreatment 1041.20+613.14 978.41+517.33 0.559

Posttreatment 714.66+492.70 788.49+501.24 0.434
RBC (10'/L)

Pretreatment 3.93+0.76 3.87+0.81 0.687

Posttreatment 3.80+0.69 3.72+0.73 0.552
WBC (10°/L)

Pretreatment 5.31+2.97 5.05+2.54 0.520

Posttreatment 3.76+2.44 4.71+2.86 0.031
PLT (10%/L)

Pretreatment 127.07+42.59 132.56+44.46 0.406

Posttreatment 103.61+40.07 118.38+43.49 0.029

TACE: Transcatheter arterial chemoembolization; ALT: Alanine transaminase; AST: Aspartate aminotransferase; TBIL: Total bilirubin; ALB:

Albumin; AFP: Alpha fetoprotein; RBC: Red blood cell; WBC: White blood cell; PLT: Platelet
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In terms of bone marrow suppression, the
WBC and PLT declined in both groups after treat-
ment. At 2 weeks after treatment, the WBC and
PLT were obviously lower in Licartin+ TACE group
than those in TACE group [(3.76+2.44)x10°L
vs. (4.71+2.86)x10%L, (103.61+40.07)x10%L wvs.
(118.38+43.49)x10%L] (p=0.031, p=0.029). The pa-
tients in both groups had mainly grade I-II tran-
sient bone marrow suppression that was improved
after symptomatic treatment (Table 3).

Post-embolization syndrome is the most com-
mon symptom after interventional operation, in-
cluding hepatalgia, nausea, vomiting and fever. In
this study, the above symptoms occurred in varying

degrees in Licartin+ TACE group within 1 week af-
ter operation, but the incidence rate had no signifi-
cant difference compared with that in TACE group
(p>0.05) (Table 4).

Comparison of count of CTCs and CD147 expression
between the two groups

In Licartin+TACE group, CTCs were detected in
51 cases, and the positive detection rate was 91.1%,
including 34 cases (66.7%) of CD147*. In TACE
group, CTCs were detected in 52 cases, and the posi-
tive detection rate was 92.9%, including 33 cases
(63.5%) of CD147*. No statistically significant dif-
ference was found between the two groups (p>0.05).

Table 4. Comparison of adverse reactions of patients in the two studied groups

Adverse reactions Licartin +TACE group (n=50) TACE group (n=506) p value
n (%) n (%)
Hepatalgia 8 (14.3) 5(8.9) 0.376
Fever 40 (71.4) 36 (64.3) 0418
Nausea and vomiting 33 (58.9) 27 (48.2) 0.256
Fatigue and poor appetite 39 (69.6) 34 (60.7) 0.321
Diarrhea 11 (19.6) 16 (28.0) 0.269
TACE: Transcatheter arterial chemoembolization
Table 5. Comparison of CTCs number and CD147 expression of patients in the two studied groups
Licartin +TACE group (n=50) TACE group (n=506) p value
CTCs + cases (%) 51 (91.1) 52 (92.9) 0.728
CD147 + cases (%) 34 (66.7) 33 (63.5) 0.552
CTCs count
Pretreatment 37.67+8.01 36.03+£9.19 0.316
Posttreatment 24.54+7.17 31.36+8.15 0.001
TACE: Transcatheter arterial chemoembolization; CTCs: Circulating tumor cells
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Figure 1. Kaplan-Meier survival curves of middle-advanced hepatocellular carcinoma patients. A: The overall survival
rate of patients in Licartin+TACE group was significantly higher than that of TACE group (p=0.047). B: The difference
between progression-free survival rate of patients in Licartin+TACE group and TACE group had no statistical significance

(p=0.372).

JBUON 2020; 25(6): 2588



Licartin combined with transcatheter hepatic arterial chemoembolization

in primary liver cancer

2589

Besides, there was no statistically significant differ-
ence in the count of CTCs detected before treatment
between the two groups (p=0.3106). After treatment,
the count of CTCs declined evidently in both groups
compared with that before treatment (p<0.05), and
it was evidently lower in Licartin + TACE group than
that in TACE group (p<0.001) (Table 5).

Follow-up results of patients’ survival status

All patients were followed up for 3-36 months.
In Licartin+TACE group and TACE group, the mean
OS was 13.1+3.6 months and 11.3+2.8 months, re-
spectively, and the mean PFS was 7.9+1.4 months
and 6.1+1.2 months, respectively. In the two groups,
the 1-, 2- and 3-year OS rates were 58.9% (33/50) vs.
46.4% (26/56), 30.4% (17/56) vs. 19.6% (11/56), and
12.5% (7/56) vs. 5.4% (3/56), respectively. The 1-, 2-
and 3-year PFS rates were 42.9% (24/56) vs. 33.9%
(19/56), 16.1% (9/56) vs. 7.1% (4/56), and 0% vs. 0%,
respectively. At the end of follow-up, the Kaplan-
Meier survival and log-rank test showed that the
OS rate was remarkably superior in Licartin + TACE
group to that in TACE group (p=0.047), but the PFS
rate had no statistically significant difference be-
tween the two groups (p=0.372) (Figure 1).

Discussion

Licartin is a novel *'I-labeled monoclonal anti-
body used for targeted radiotherapy of liver cancer,
which is also a first-class national new drug for
targeted therapy of hepatocellular carcinoma with
monoclonal antibody HAb18F(ab’)?. The drugs are
injected directly into the proper hepatic artery via
interventional perfusion, and high-concentration
metuximab-HAb18F(ab’)? can bind to the HAb18G
antigen in the membrane proteins of liver cancer
cells, so that radioactive I is delivered to the tu-
mor site. Then B-rays emitted by *!I decay cause
ionizing radiation, thereby exerting a therapeutic
effect [10,11]. The drug can be obviously taken up
by liver cancer tissues, but its content is very low
in other tissues. Tumor tissues are continuously
radiated with time, thereby realizing high-dose ra-
diation of local lesions. Moreover, B-rays can only
penetrate through 2.0 mm-thick tissues, so its dam-
age to surrounding normal tissues is small [12].

In recent years, there have been a few reports
about Licartin combined with various intervention
means and different modes of administration. For
example, Bian et al [13] compared the efficacy of
radiofrequency ablation with or without mono-
clonal antibody in the treatment of 127 patients
with primary liver cancer. The results showed that
the 1- and 2-year recurrence rates were 31.8% and
58.5%, respectively, in combination group, signifi-

cantly lower than those in radiofrequency ablation
group (56.3% and 70.9%). It was found in a simi-
lar study of West China Hospital that the 1-month
tumor control rate and 1-year survival rate were
71.23% and 60.49%, respectively, in monoclonal
antibody + TACE group, obviously higher than
those in TACE group [14]. In terms of the route of
administration, a study has shown that monoclo-
nal antibodies can be administered safely via not
only arteries but also veins [15]. Xu et al [16] used
Licartin via intravenous injection to prevent liver
cancer recurrence after liver transplantation, and
they found that the 1-year recurrence rate declined
obviously in monoclonal antibody group compared
with that in placebo group (27% vs. 57%, p=0.017),
and the 1-year survival rate was higher in mono-
clonal antibody group (83% vs. 62%). In addition,
Zhang et al [5] found that besides the antitumor
effect, monoclonal antibodies can also promote
the proliferation of oncolytic viruses in tumors.
Therefore, researchers put forward the application
of Licartin combined with oncolytic virus in the
treatment of liver cancer.

In this study, the results showed that the clini-
cal response rate and disease control rate had no
statistically significant differences in the treat-
ment of middle-advanced liver cancer between Li-
cartin+TACE group and TACE group (p>0.05). The
liver damage and blood toxicity of the drug were
mainly manifested as increased levels of TBIL and
transaminases, and decreased WBC and PLT. After
treatment, both WBC and PLT were markedly lower
in Licartin+ TACE group than those in TACE group,
while ALT and AST were markedly higher in Li-
cartin + TACE group than those in TACE group. The
possible reason is that as a targeted drug, Licartin
mainly accumulates in liver cancer tissues, so ''I
will cause certain damage to liver function, without
obvious damage to normal tissues. The adverse re-
actions were mostly temporary or mild-moderate,
which were improved after symptomatic treatment.

CTCs are tumor cells released by primary tumor
lesions and metastatic lesions into the blood, which
can serve as a golden index for the early monitor-
ing of tumor recurrence, guidance of chemotherapy
regimen and evaluation of efficacy. CTCs can not
only reflect the characteristics of primary tumor
lesions, but also effectively exhibit the character-
istics of metastatic lesions [17,18]. Therefore, it is
of great significance to isolate, enrich and count
peripheral blood CTCs, and identify their molecular
phenotype for the development of clinical individu-
alized therapeutic regimen for patients with liver
cancer [19]. It has been proved that the expression
of CD147 is higher in liver cancer tissues, up to
57.00-73.53% [20]. In this study, the detection rates
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of CTCs and CD147 were higher, consistent with
previous reports. It was found that the number of
CTCs could be greatly reduced in Licartin+TACE
group, and the efficacy was better than that in TACE
group. According to the follow-up results, the OS
rate was remarkably superior in Licartin+TACE
group to that in TACE group (p=0.047).

As a retrospective study, this study has cer-
tain limitations. For example, the sample size was
limited, the follow-up time was not long enough,
and the follow-up content was not comprehensive
enough. Besides, the effects of different therapeutic
regimens on the quality of life and other subjective
feelings of patients were not further analyzed, and
the possible influencing factors for the efficacy of
Licartin were not further analyzed either. In the
future, the conclusion made in this study needs to
be confirmed by more rigorous large-sample pro-
spective multicenter randomized studies.

References

1. SunY,JiS,JiH, LiuL, Li C. Clinical efficacy analysis
of transcatheter arterial chemoembolization (TACE)
combined with radiofrequency ablation (RFA) in pri-
mary liver cancer and recurrent liver cancer. JBUON
2019;24:1402-7.

2. Yang M, Dou WW, Sun GH, Zhang YL, Su Y, Xie RZ.
Programmed cell death-1 in patients with prima-
ry liver cancer and its effect on prognosis. JBUON
2019;24:1167-74.

3. Llovet JM, Bruix J. Systematic review of randomized
trials for unresectable hepatocellular carcinoma:
Chemoembolization improves survival. Hepatology
2003;37:429-42.

4. Kassis Al, Adelstein SJ]. Radiobiologic principles in
radionuclide therapy. ] Nucl Med 2005;46 (Suppl
1):4S-12S.

5. Zhang, Fang L, Zhang Q et al. An oncolytic adenovi-
rus regulated by a radiation-inducible promoter selec-
tively mediates hSulf-1 gene expression and mutually
reinforces antitumor activity of I131-metuximab in
hepatocellular carcinoma. Mol Oncol 2013;7:346-58.

6. Zhang Z, Bian H, Feng Q et al. Biodistribution and
localization of iodine-131-labeled metuximab in pa-
tients with hepatocellular carcinoma. Cancer Biol
Ther 2006;5:318-22.

7. Chen ZN, Mi L, Xu J et al. Targeting radioimmu-
notherapy of hepatocellular carcinoma with iodine
(131I) metuximab injection: clinical phase I/II trials.
Int J Radiat Oncol Biol Phys 2006;65:435-44.

8. Wu L, Yang YF, Ge NJ et al. Hepatic arterial iodine-
131-labeled metuximab injection combined with
chemoembolization for unresectable hepatocellular
carcinoma: interim safety and survival data from

JBUON 2020; 25(6): 2590

Conclusions

Licartin combined with TACE has better effi-
cacy than TACE alone in the treatment of middle-
advanced primary liver cancer, with tolerable ad-
verse reactions, which prolongs patient survival
time.

Funding acknowledgement

Supported by the National Natural Science
Foundation of China (No. 81572307 and 817730906)
and the Major Project of Medical and Health Tech-
nology Development Program in Zhejiang Province
(No. 7211902).

Conflict of interests

The authors declare no conflict of interests.

110 patients. Cancer Biother Radiopharm 2010;25:
657-63.

9. Lencioni R, Llovet JM. Modified RECIST (mRECIST)
assessment for hepatocellular carcinoma. Semin Liv-
er Dis 2010;30:52-60.

Riva P, Franceschi G, Riva N, Casi M, Santimaria M,
Adamo M. Role of nuclear medicine in the treatment
of malignant gliomas: the locoregional radioimmu-
notherapy approach. Eur ] Nucl Med 2000;27:601-
9.

11. Vogel A, Saborowski A. Adjuvant (131)I-metuximab
in hepatocellular carcinoma: a new option for an old
drug? Lancet Gastroenterol Hepatol 2020;5:517-9.

12. Fan W, Wu Y, Lu M et al. A meta-analysis of the effi-
cacy and safety of iodine [(131)I] metuximab infusion
combined with TACE for treatment of hepatocellular
carcinoma. Clin Res Hepatol Gastroenterol 2019;43:
451-459.

13. Bian H, Zheng JS, Nan G et al. Randomized trial of
[131I] metuximab in treatment of hepatocellular car-
cinoma after percutaneous radiofrequency ablation. J
Natl Cancer Inst 2014;1006.

He Q, Lu WS, Liu Y, Guan YS, Kuang AR. 131I-labeled
metuximab combined with chemoembolization for
unresectable hepatocellular carcinoma. World J Gas-
troenterol 2013;19:9104-10.

Dai D, Xu W, Liu J, Zhu L, Zhu X, Ma X. Safety and ef-
ficacy of a peripheral intravenous bolus of Licartin for
the treatment of advanced hepatocellular carcinoma.
Exp Ther Med 2013;6:1417-22.

16. Xu ], Shen ZY, Chen XG et al. A randomized controlled
trial of Licartin for preventing hepatoma recurrence

10.

14.

15.



Licartin combined with transcatheter hepatic arterial chemoembolization

in primary liver cancer

2591

17.

18.

after liver transplantation. Hepatology 2007;45:269-706.

de Bono JS, Attard G, Adjei A et al. Potential applica-
tions for circulating tumor cells expressing the in-
sulin-like growth factor-I receptor. Clin Cancer Res
2007;13:3611-6.

Li XY, Dong M, Zang XY et al. The emerging role of
circulating tumor cells in cancer management. Am J
Transl Res 2020;12:332-42.

19.

20.

Rau KM, Liu CT, Hsiao YC et al. Sequential Circulating
Tumor Cell Counts in Patients with Locally Advanced
or Metastatic Hepatocellular Carcinoma: Monitoring
the Treatment Response. J Clin Med 2020;9:188.

Zhang RY, Wei D, Liu ZK et al. Doxycycline Inducible
Chimeric Antigen Receptor T Cells Targeting CD147
for Hepatocellular Carcinoma Therapy. Front Cell Dev
Biol 2019;7:233.

JBUON 2020; 25(6): 2591



