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Abstract: Objective: To evaluate the prognostic value of serum alpha-fetoprotein (AFP-L3) and Des-y-carboxy pro-
thrombin (DCP) in advanced primary liver cancer (PLC) undergoing combined treatment with Sorafenib and trans-
arterial chemoembolization (TACE). Methods: This retrospective analysis included 82 patients with advanced PLC
treated at the Second Affiliated Hospital, Guangzhou Medical University from January 2018 to January 2020. The
patients were divided into an observation group (41 cases) and a control group (41 cases) based on their treatment
method. The control group received TACE, while the observation group received a combination of Sorafenib and
TACE. Both groups were evaluated after 12 weeks of treatment. Serum AFP-L3 and DCP levels were measured using
a chemiluminescence immunoassay with magnetic particles. Short-term efficacy was compared between the two
groups after 12 weeks of treatment. Additionally, Karnofsky Performance Status (KPS) scores, serum AFP-L3 and
DCP levels before and after 12 weeks of treatment, and the survival rate after 2 years of follow-up were recorded.
Serum AFP-L3 and DCP levels were compared between surviving and deceased patients. Results: The objective re-
sponse rate in the observation group (68.29%) was higher than in the control group (46.34%) (P<0.05). KPS scores
in both groups were significantly higher 12 weeks post-treatment compared to pre-treatment (P<0.05); the observa-
tion group had higher post-treatment KPS scores than the control group (P<0.05). Serum AFP-L3 and DCP levels
were reduced in both groups after 12 weeks of treatment compared to pre-treatment levels (P<0.05). However,
post-treatment serum AFP-L3 and DCP levels were lower in the observation group compared to the control group
(both P<0.05). After 2 years of follow-up, the survival rate was higher in the observation group compared to the con-
trol group (P<0.05). AFP-L3 and DCP levels were higher in deceased patients compared to surviving patients after 2
years of follow-up (both P<0.05). Conclusion: Combination therapy with Sorafenib and TACE is effective for patients
with advanced PLC, reducing AFP-L3 and DCP levels and improving patient survival rates. Additionally, higher levels
of serum AFP-L3 and DCP are associated with poor prognosis.
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Introduction [4, 5]. Although TACE can achieve therapeutic
effects, repeated procedures and chemothera-
py drug infusions can cause severe liver dam-
age. Additionally, TACE is associated with high
recurrence and metastasis rates [6, 7]

Therefore, identifying an effective combined

Primary liver cancer (PLC) has an increasing
incidence and high mortality, significantly im-
pacting patients’ quality of life and posing seri-
ous threats to their health and survival [1, 2].

Due to the insidious nature of PLC symptoms,
many patients are diagnosed at advanced stag-
es, missing the optimal window for radical
treatment [3]. Comprehensive treatment based
on transarterial chemoembolization (TACE) has
become a crucial approach for advanced PLC

therapy with TACE for advanced PLC is essen-
tial. Sorafenib, an oral multi-kinase and multi-
target inhibitor, has been shown to prolong sig-
nificantly the survival in advanced PLC [8].
Recent studies suggest that alpha-fetoprotein
isoforms (AFP-L3) and Des-y-carboxy prothrom-
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bin (DCP) are closely related to the occurrence
and progression of PLC. However, there are no
relevant research reports on their prognostic
value in clinical practice for PLC patients [9].
This study aims to investigate the prognostic
value of combining Sorafenib with TACE in
advanced PLC patients, using serum AFP-L3
and DCP levels as indicators, to provide a refer-
ence for clinical treatment and prognosis.

Materials and methods
General information

This retrospective analysis included 82 pa-
tients with advanced PLC treated at the Se-
cond Affiliated Hospital, Guangzhou Medical
University from January 2018 to January 2020.
The patients were divided into an observation
group (41 cases) and a control group (41 cases)
based on different treatment schemes. The
study was approved by the Ethics Committee
of the Second Affiliated Hospital, Guangzhou
Medical University.

Inclusion criteria

(D The disease met the diagnostic criteria for
the diagnosis and treatment of primary liver
tumor (2017) [11]. @ The disease was con-
firmed by cytology or pathology and was in the
advanced stage. @ Complete follow-up data
were available.

Exclusion criteria

(D Patients with other malignant tumors. @
Patients with serious abnormalities of the car-
diopulmonary system, renal function, or hema-
topoietic system. (3 Patients with coagulation
dysfunction. @ Patients with contraindications
to TACE or with allergic constitution. &) Patients
with severe mental illness. 6) Female patients
who were pregnant or lactating.

Therapies

The control group was treated with TACE. Un-
der local anesthesia, routine disinfection, and
draping, a 5-FRH catheter was inserted into the
proper hepatic artery, celiac artery, common
hepatic artery, and superior mesenteric artery
using the Seldinger method for routine angiog-
raphy. An SP catheter was used to puncture the
blood-supplying artery of the primary lesion
according to the lesion’s condition, blood sup-
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ply, and adjacency. The catheter was fixed with
a super-smooth guide wire, and a mixture of
epirubicin (Ebewe Pharma Ges.m.b.H.Nfg.KG,
HJ20181179) 50 mg/m?, hydroxycamptothe-
cin (Sichuan Kelun Pharmaceutical Co., Ltd.,
H20051252) 30 mg/m?, oxaliplatin (Qilu Phar-
maceutical (Hainan) Co., Ltd., H20203218)
60 mg/m?, and iodized oil was slowly injected
into the main artery supplying the lesion for
embolization, once every 4 weeks for 3 consec-
utive times. The observation group was addi-
tionally given sorafenib 400 mg orally, twice a
day. Both groups were evaluated 12 weeks
after treatment.

Evaluation criteria of curative effect

The short-term efficacy in patients, including
complete remission (CR), partial remission, sta-
bility, and progression, was evaluated accord-
ing to the mRECIST standard. The objective
remission rate was the summation of CR and
partial remission rates.

Outcome measures

The changes in KPS scores before treatment
and after 12 weeks of treatment in the two
groups were observed. The score range was
0-100, with higher scores indicating better
quality of life [10].

The changes in serum AFP-L3 and DCP levels
before and after 12 weeks of treatment were
observed. A 3 ml sample of fasting venous
blood was drawn before treatment and 12
weeks post-treatment. Serum was collected
after centrifugation for 10 minutes. The levels
of serum AFP-L3 and DCP were determined
using a magnetic particle chemiluminescence
assay, with test kits purchased from Zhengzhou
Autobio Lvke Bioengineering Co., Ltd.

The prognosis in both groups was observed. All
patients were followed up until April 2022 to
record their survival rates.

The changes in serum AFP-L3 and DCP levels
in different prognostic conditions were com-
pared.

Statistical methods

SPSS 26 was used for data processing. Enu-
merated data were expressed as cases (%),
and the X° test was used for analysis. Mea-
sured data conforming to a normal distribution
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Table 1. Comparison of clinical data

Clinical data Observation group (n = 41) Control group (n = 41) t/x? P
Sex
Male 29 30 0.060 0.806
Female 12 11
Age (years, X+s) 56.74+8.81 55.82+9.29 0.460 0.647
Weight (kg, X+s) 62.31+9.96 61.56+12.14 0.306 0.761
Tumor diameter (cm, X#s) 6.54+1.73 6.23+1.89 0.775 0.441
Child-Pugh grading
A 30 29 0.060 0.806
B 11 12
Child-Pugh score (points, X +s) 4.97+1.52 5.03+1.49 0.181 0.857
Tumor thrombus distribution
Portal vein tumor thrombus 34 35 0.091 0.762
Hepatic vein tumor thrombus 7 6

Table 2. Comparison of efficacy between the two groups

Group Number of Com‘ple_zte Pa_rtie?l Stable  Progressed Objective
cases Remission Remission Response Rate (%)

Observation group 41 3 10 3 68.29

Control group 41 1 15 7 46.34

X2 R 4.038

P R 0.045

were expressed as mean * standard deviation
(x+sd), and the t-test was used for analysis. A
P-value of <0.05 was considered significant.
The sample size calculation formula was: n =
z202%/d?, where Z represents the confidence
interval, n is the sample size, d is the sampling
error range, and o is the standard deviation,
generally taken as 0.5.

Results
Comparison of general data

There were no significant differences in general
data between the two groups (all P>0.05)
(Table 1).

Comparison of efficacy

The objective response rate in the observation
group (68.29%) was higher than that of the con-
trol group (46.34%) (P<0.05) (Table 2).

Comparison of KPS scores
The KPS scores in both groups increased sig-

nificantly after 12 weeks of treatment com-
pared to pre-treatment (P<0.05). The post-
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treatment KPS score in the observation group
was higher than that in the control group
(P<0.05) (Table 3).

Comparison of serum AFP-L3 and DCP levels

AFP-L3 and DCP levels in both groups after 12
weeks of treatment were lower than those from
pre-treatment (both P<0.05). The observation
group had lower post-treatment AFP-L3 and
DCP levels than the control group (both P<0.05)
(Table 4 and Figure 1).

Comparison of prognosis

After 2 years of follow-up, 62 patients survived
and 19 died. Among them, 35 patients survived
in the observation group and 27 survived in the
control group. The survival rate in the observa-
tion group was higher than that of the control
group (P<0.05) (Table 5).

Comparison of serum AFP-L3 and DCP levels
in different prognostic conditions

Deceased patients had higher AFP-L3 and DCP
levels than surviving patients after 2 years of
follow-up (both P<0.05) (Table 6).
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Table 3. Comparison of KPS scores between the two

groups (X +sd, points)

According to this study, the observation
group had a higher objective response

rate than the control group, indicating

Number of Prior After 12 weeks o
Group Cases  Treatment  of treatment that the Comblnatllon treatment can
Observation group 41 74324327 89.84+6.51" enhance therapeutic efficacy. The KPS
Control group 41 73.48+2.94 81.57+5.28" score of the observation group 12
; i 1923 6.318 weeks post-treatment was higher than
' i that of the control group, suggesting
P - 0.225 <0.001

that the combination treatment im-

Note: Compared to before treatment, “P<0.05. KPS: Karnofsky Perfor-

mance Status.

Discussion

The early clinical manifestations of PLC are
insidious, often leading to a diagnosis at an
advanced stage, resulting in a low rate of early
diagnosis and treatment. Currently, PLC is the
third most common malignant tumor in China
[12, 13]. The specific pathogenesis of PLC has
not been completely elucidated, but it is gener-
ally considered to be related to chronic liver dis-
ease caused by hepatitis viruses (hepatitis B,
hepatitis C). Other factors, such as aflatoxin-
contaminated food, nonalcoholic fatty liver dis-
ease, type 2 diabetes, obesity, and alcoholic
liver disease, are also closely associated with
the disease [14-16]. Therefore, prompt and
effective diagnosis and therapeutic regimens
are particularly important to improve the prog-
nosis of the disease.

Sorafenib is an oral molecular targeting drug
that can directly inhibit the growth of tumor
cells by inhibiting the Raf/MEK/ERK signaling
pathway. It also blocks tumor angiogenesis by
inhibiting platelet-derived growth factor recep-
tor and vascular endothelial growth factor
receptor. TACE is a common and effective
palliative treatment for inoperable PLC patients
and is widely applied in clinical practice [17,
18]. However, the effect of TACE, especially
the long-term effect, is not very satisfactory.
Additionally, TACE treatment can lead to hypox-
ia in tumor cells and surrounding tissues,
increasing the expression of VEGF by upregulat-
ing hypoxia-inducible factor, thus stimulating
the growth of hepatocellular carcinoma cells
and promoting or causing the progression
and metastasis of remaining tumors [19-21].
Sorafenib, on the other hand, can inhibit tumor
angiogenesis by acting on VEGFR. Therefore,
the combination of TACE and Sorafenib may
improve the therapeutic effect and has become
a focus of clinical research.
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proves the quality of life in patients
with advanced PLC. Additionally, the
survival rate of the observation group
was higher than that of the control group, indi-
cating that combined therapy in patients with
advanced PLC may improve survival rate.

Alpha-fetoprotein (AFP) is a traditional serum
tumor marker, with its expression increasing
upon diagnosis of liver disease and significantly
elevated in about 80% of liver cancer patients.
However, the diagnostic sensitivity of AFP is low
[18]. AFP-L3 has emerged as a liver tumor
marker in recent years [22, 23]. It contains
al1-6 fucose residues, binds to the reducing
end of N-acetylglucosamine, and is closely
associated with the lectin of lentils. AFP-L3 is
produced exclusively by liver cancer cells. Bian
et al. [24] revealed that AFP-L3 levels in the PLC
group were higher than in the chronic hepatitis
B or the control groups. Our study demonstrat-
ed that after 12 weeks of treatment, the AFP-
L3 level in the observation group was lower
than in the control group, suggesting that
Sorafenib combined with TACE significantly re-
duces AFP-L3 levels in patients with advanced
PLC. Furthermore, AFP-L3 levels were higher in
patients who died after 2 years of follow-up
compared to those who survived, indicating
that a poorer prognosis is associated with high-
er serum AFP-L3 levels.

Liver cancer can cause y-glutamate carboxyl-
ase to improperly translate the N-terminal
amino acid of the prothrombin precursor, pre-
venting it from combining with calcium ions and
forming a substance without coagulation func-
tion, known as DCP. The formation of CP in the
presence of liver cancer due to vitamin K defi-
ciency is not fully understood. The destruction
of vitamin K absorption capacity in liver cancer
stem cells leads to increased production of
DCP [25-27]. Studies have reported that chang-
es induced in primary cell phenotype can
reduce DCP produced by cancerous cells, and
the surrounding normal tissue can promote
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Table 4. Comparison of serum AFP-L3 and DCP levels between the two groups (X +sd)

AFP-L3 (%) DCP (pg/L)
Number of - -
Group Cases Prior After 12 weeks Prior After 12 weeks
Treatment of treatment Treatment of treatment
Observation group 41 18.94+2.54 9.59+1.73" 274.38+49.21 36.23+14.26"
Control group 41 19.35+3.21 12.64+2.18" 276.94+32.56 62.31+21.82"
t - 0.641 7.017 0.278 6.407
P - 0.0523 <0.001 0.782 <0.001

Note: Compared to before treatment, “P<0.05. AFP-L3: alpha-fetoprotein; DCP: Des-y-carboxy prothrombin.
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Figure 1. Comparison of serum AFP-L3 and DCP levels between the two
groups. Note: Compared to before treatment, *P<0.05. Compared with Con-
trol group, #P<0.05. A: The changes in serum AFP-L3 levels before and after
treatment. B: The changes in serum DCP levels before and after treatment.
AFP-L3: alpha-fetoprotein; DCP: Des-y-carboxy prothrombin.

Table 5. Comparison of prognosis between the two groups
Group

Number of Cases Survival rate (%)

Observation group 41 35 (85.37)
Control group 41 27 (65.85)
X? - 4.232
P - 0.040

Table 6. Comparison of serum AFP-L3 and DCP levels in different
prognostic conditions (X s)

Prognosis Number of Cases  AFP-L3 (%) DCP (ug/L)
Surviving patients 62 11.85+3.25 96.42+14.25
Deceased patients 19 25.98+5.51 308.29+47.51
t - 13.879 31.190

P - <0.001 <0.001

Note: AFP-L3: alpha-fetoprotein; DCP: Des-y-carboxy prothrombin.

DCP formation [28]. Mamdouh et al. [29] dem-
onstrated that DCP levels in liver cancer pa-
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tients were significantly higher
than in those with hepatitis,
cirrhosis, and healthy sub-
jects. Logistic regression anal-
ysis showed that DCP is close-
ly related to the occurrence
of PLC. In this study, the obser-
vation group had lower DCP
levels than the control group
after 12 weeks of treatment,
similar to other research find-
ings [30], indicating that the
combined therapy can signifi-
cantly reduce DCP levels in
patients with advanced pri-
mary liver cancer. The higher
levels of serum AFP-L3 in pa-
tients who died after 2 years
of follow-up, compared to tho-
se who survived, further sug-
gest that a worse prognosis is
associated with higher serum
AFP-L3 levels.

However, due to the relatively
small sample size included in
this study, the research results
may have limitations. It is sug-
gested that the subsequent
studies further expand the
sample size to obtain more
reliable clinical research data.

In conclusion, the combina-
tion therapy of Sorafenib and
TACE has a beneficial effect on
patients with advanced prima-
ry liver cancer, reducing AFP-
L3 and DCP levels and improv-
ing survival rate. Additionally,

patients with poorer proghoses have higher
levels of serum AFP-L3 and DCP.
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