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Abstract

This study examines the impact of continuous infusion chemotherapy via femoral artery catheterization on Golgi protein 73
(GP73) and alpha fetoprotein heterogeneity (AFP-L3) in liver cancer patients. A retrospective analysis was conducted on 108
liver cancer patients treated from January 2020 to December 2022, divided into two groups: transarterial chemoembolization
(TACE) and continuous infusion regional arterial chemotherapy via femoral artery catheterization (CIFAC), with 54 patients
in each group. Serum tumor markers, liver function, adverse reactions, quality of life, and 1-year survival rate were analyzed
and compared between the two groups of patients. Prior to treatment, no significant differences were observed in tumor
markers, liver function, and quality of life between groups (P > 0.05). After 60 and 90 days, the CIFAC group exhibited
significantly lower levels of GP73, AFP, and AFP-L3 compared to TACE (P <0.05). Additionally, CIFAC patients had lower
levels of alanine aminotransferase (ALT), aspartate transaminase (AST), indocyanine green (ICG15) (P <0.05), reduced
adverse reactions (nausea, vomiting, etc.), and higher Karnofsky scores (P <0.05). The one-year survival rate of the CIFAC
group was significantly higher than that of the TACE group (P <0.05). Continuous infusion chemotherapy through femoral
artery catheterization can help reduce serum tumor marker levels, improve liver function, and reduce adverse reactions in
liver cancer patients.

Keywords Liver cancer - Continuous infusion chemotherapy via femoral artery catheterization - Serum tumor markers -
Liver function - Adverse reactions

Introduction

Malignant tumors have always been a severe threat to
the fitness of the Chinese people, among which primary
liver cancer (PLC) ranks among the top. PLC mainly
includes three types: hepatocellular carcinoma (HCC) [1],
intrahepatic cholangiocarcinoma (ICC) [2], and HCC-ICC
hybrid type [3]. Among them, HCC accounts for up to
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85-90%. China accounts for 45.3% of the global total PLC
cases and 47.1% of liver cancer deaths [4]. There are two
main ways to treat PLC: curative treatment and palliative
treatment. Radical treatment mainly includes surgical
resection of tumors, liver transplantation, and radiofrequency
ablation methods [5]. For patients who cannot receive
curative treatment, palliative treatment becomes another
option [6]. Among many palliative treatment methods, the
treatment application of transarterial chemoembolization
(TACE) [7] and the continuous infusion regional arterial
chemotherapy via femoral artery catheterization (CIFAC)
[8] is the most extensive. Early symptoms are not obvious,
causing many patients to miss the opportunity for surgery
when they experience obvious discomfort and seek medical
attention, thus losing the opportunity to receive curative
treatment. This has also become the biggest challenge in
improving the prognosis of PLC patients [9].

TACE is a commonly used local treatment method
for liver cancer. This method mainly involves inserting
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a catheter into the tumor blood supply artery and then
injecting embolic and chemotherapy drugs to achieve the
goal of blocking the tumor blood supply and chemotherapy
[10]. TACE uses drug-eluting microspheres loaded with
chemotherapy drugs, which can slowly release chemotherapy
drugs in tumor blood vessels, thereby achieving the effect of
continuous chemotherapy [11].

CIFAC is a regional chemotherapy method that directly
delivers chemotherapy drugs to the blood vessels of liver
tumors, thereby increasing drug concentration in tumor
tissue and reducing systemic side effects [12]. The main
principle of CIFAC is that the normal liver receives dual
blood supply from the hepatic artery [13] and portal vein
[14], with hepatic artery supply accounting for 25% and
portal vein supply accounting for 75%. In contrast, 95-99%
of liver cancer's blood supply comes from the hepatic artery
[15]. Meanwhile, by inserting a catheter into the hepatic
artery, high concentrations of chemotherapy drugs can
be directly delivered to the liver tumor tissue, which can
increase the local drug concentration in the tumor tissue
and reduce damage to normal liver tissue and other parts of
the body [16]. The indications for CIFAC mainly include
liver cancer patients with portal vein thrombosis, especially
those with hepatic artery portal vein fistula or those who
have received traditional interventional treatment but have
poor efficacy [17]. In addition, CIFAC is also an effective
treatment method for patients with liver metastasis from
colorectal cancer [18]. For metastatic lesions of colorectal
cancer that cannot be resected, using CIFAC can increase
the local drug concentration of the lesion to tens of times
that of peripheral venous chemotherapy, with advantages
such as high local tumor control rate and minimal systemic
side effects [19].

TACE is the best selection for treating advanced
hepatocellular carcinoma. However, when the main portal
vein or its primary branch is affected by cancer thrombi,
TACE application is limited, which may lead to insufficient
liver perfusion, causing serious problems such as acute
liver failure and hepatic encephalopathy [20]. CIFAC
is another type of interventional surgery that involves
injecting anticancer drugs directly into the hepatic artery,
increasing the concentration of drugs in the liver, enhancing
treatment efficacy, and reducing systemic toxicity [21].
CIFAC is widely used in Japan, with commonly used drugs
including epirubicin and cisplatin [22]. The 2013 EACH
study confirmed that systematic chemotherapy based
on oxaliplatin can bring survival benefits to liver cancer
patients. Therefore, the application of CIFAC in treating
advanced liver cancer with vascular invasion is gradually
expanding [23].

Golgi apparatus transmembrane glycoprotein 73 (GP73)
and alpha fetoprotein L3 (AFP-L3) are both serum markers
correlated with the diagnosis and assessment of liver
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cancer. GP73, as an ideal serum marker for early diagnosis
and postoperative recurrence assessment of liver cancer,
has much higher sensitivity and specificity than traditional
alpha fetoprotein (AFP) [24]. When GP73 is combined with
AFP detection, it can significantly improve the diagnosis
level of liver cancer. AFP-L3 is a substance of AFP, and by
examining its content, the probability of cancer in the human
body can be roughly determined [25]. If AFP-L3 is high,
it indicates a higher probability of liver cancer in patients.
This article aims to explore the effects of CIFAC on GP73
and AFP-L3 levels in liver cancer patients, and evaluate
the safety and efficacy of this treatment method. Through
retrospective studies or prospective clinical trials, relevant
medical records were collected and the changes in GP73 and
AFP-L3 levels in patients before and after chemotherapy
were analyzed. The attention to possible adverse reactions
during chemotherapy provides scientific basis for clinical
decision-making.

Materials and methods
General information

Retrospective analysis was used to collect clinical basic
data of 108 liver cancer patients admitted between January
2020 and December 2022 as the subjects of this study. In
accordance with the differences in treatment, patients were
segmented into TACE and CIFAC groups with 54 cases
in each group. The patient or family member signed an
informed consent form. The age range of TACE group is
38-74 years old, with an average of (51.44 +6.45) years old.
There are 30 males and 24 females. Child—Pugh grading:
29 cases were classified as Grade A, 25 cases as Grade
B, Barcelona staging (BCLC) 39 cases in stage B, and 15
cases in stage C with a disease course ranging from June
to October, and an average disease course of (6.54 +1.41)
months. Body mass index (BMI): 21.73 + 1.6 kg/m>. The
age range of the CIFAC group is from 40 to 75 years old,
with an average of (53.46 +5.94) years old. There are 32
males and 22 females. Child—Pugh grading: Grade A
with 31 cases, Grade B with 23 cases, Barcelona staging
(BCLC) 37 cases in stage B, and 17 cases in stage C with
a disease course ranging from May to November, and an
average disease course of (6.76 +1.54) months. BMI:
21.85 +1.40 kg/m>. The general details of patients can be
compared when P> 0.05. Inclusion criteria: © The diagnosis
of hepatocellular carcinoma must comply with pathological
criteria or follow the relevant diagnostic criteria in the
"PLC Diagnosis and Treatment Guidelines" [26] issued by
the National Health Commission; @ late-stage liver cancer
patients who cannot be surgically removed and those who
have not received other treatment methods at the initial
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diagnosis; ® physical condition must meet the scoring
criteria of the Eastern Oncology Collaborative Group
(ECOG) in the USA, ranging from O to 1; @ individuals
without a history of autoimmune diseases; ® those who
are willing to adopt this treatment plan are required; and
® patient's subjective consciousness voluntary cooperation
indicators. Exclusion criteria: ©® patients who are not
suitable for femoral artery catheterization, such as those with
femoral artery stenosis, occlusion, thrombosis, and other
lesions; @ individuals with severe organ dysfunction such
as heart, lungs, liver, and kidneys who are unable to tolerate
chemotherapy drugs; ® individuals with inflammatory
reactions such as infection and fever; @ individuals with
poor physical conditions such as cachexia and malnutrition;
® individuals with mental illness, cognitive impairment, etc.
who are unable to cooperate with treatment; and © pregnant
women, lactating women and other special populations
should be excluded.

Methods

Both groups of patients were given PD-1/PD-L1 inhibitors,
such as a combination therapy of atezolizumab (Tecentriq)
and bevacizumab (Avastin).

TACE group

Provide TACE treatment. After receiving general anesthesia
or local anesthesia, the doctor inserts a catheter, which is
usually inserted through the thigh artery or arm artery and
guided into the hepatic artery through a vascular pathway.
Inject contrast agent through a catheter and observe the
condition of blood vessels and tumors through X-ray
or other imaging techniques. Angiography can clearly
display the location, size, and supply artery of liver cancer.
After determining the location of liver cancer, the doctor
directly injects chemotherapy drugs into the blood vessels
of liver cancer patients through a catheter. Doctors will
inject embolic agents to block the blood supply arteries
of liver cancer, thereby blocking the tumor's blood supply,
increasing the concentration of chemotherapy drugs at the
liver cancer site, and reducing drug loss to normal liver
tissue. Hepatocellular carcinoma treated with arterial
chemotherapy and embolization every 4—-6 weeks, lasting
2-5 times.

CIFACgroup

The method of implementing CIFAC is to perform femoral
artery puncture below the groin, insert a guide wire through
the puncture needle, and then withdraw the puncture needle.
Insert a catheter through a guide wire and place it at the
target blood vessel, which is the supplying artery of the

tumor lesion, under the guidance of X-ray fluoroscopy or
DSA imaging. Exit the guide wire, retain the sheath, and
inject chemotherapy drugs through the sheath. Continuously
pump chemotherapy within 48—72 h. It should be noted that
patients after CIFAC must be absolutely bedridden and their
surgical limbs should not be bent. If there are no abnormal
conditions, the patient can turn over on both sides within
6 h after surgery. During the turning process, it is necessary
to keep the surgical limb from bending. The ankle joint
and metacarpophalangeal joint on the surgical side can be
moved, but the hip joint can only be moved left and right
on the bed (i.e., abduction and adduction movements), and
cannot be excessively raised. 4—-6 weeks/time, lasting 2-5
times.

Observation items and evaluation criteria

To ensure the homogeneity of data collection, nursing staff
in the department reminded patients to come for a follow-up
visit via phone on the 7th and 1st day before treatment for 60
and 90 days. Failure to come for a follow-up visit on the 3rd
day after the follow-up visit will be considered as giving up
participation in this study.

Serum tumor markers (STM)

Prior to treatment, 60d and 90d after treatment, 3 ml
of venous blood collected from patients on an empty
stomach in the morning is used to isolate the upper layer
of serum through the process of settling and centrifugation.
Subsequently, enzyme-linked immunosorbent assay is
used for detection. The normal range of Golgi protein 73
(GP73) in two groups of patients is 0-18.3 ng/ml; AFP
normal value: <25 pg/L; the normal range of AFP-L3 is
0-20ug/L. Detect indicators such as GP73, AFP, and AFP-
L3, and indocyanine green (ICG) excretion test, instruct the
patient to fast for 8 h, mix the mold injection water with
ICG powder to make a 5 mg/ml solution, assist the patient
in lying down and breathing smoothly, use a liver function
analyzer and connect the photosensitive probe to the nasal
wing, then quickly inject the mixed Rongya through the
elbow vein, record the automatic analysis and export ICG
15-minute retention rate (ICG R15), with ICG R15<10%
indicating normal liver reserve function.

Liver function

Before treatment, 60d and 90d of treatment, 3 ml of fasting
venous blood are taken from both groups of patients. After
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centrifugation, liver function indicators such as ALT (0-40U/
L) and AST (0-40U/L) in the serum are measured.

Adverse reactions

Observe the occurrence of adverse reactions such as nausea,
vomiting, bone marrow suppression (BMS), liver pain, and
fever in both groups of patients.

Quality of life (QoL)

Evaluate using the Karnofsky scoring scale before treatment,
60 days of treatment, and 90 days of treatment. The total
score is 0—100 points, and the higher the score, the better
the patient's QoL [27].

Survival rate

Compare the survival status of two groups of patients within
one year of treatment.

Table 1 STM between two groups after different treatment times (i + s)

Statistical methods

Statistical analysis is conducted using SPSS 26.0 software.
The measurement data of normal distribution are represented
by mean + standard deviation (X £s), and #-test is used
for inter-group comparison. Count data are expressed in
terms of frequency and percentage (%), and inter-group
comparisons are made using the x*-test. P <0.05 indicates
a statistically significant difference.

Results
Serum tumor markers

In Table 1, STM of the first two groups of patients before
treatment: P> 0.05. After 60 and 90 days of treatment,
patients in the CIFAC group showed lower GP73,
AFP, and AFP-L3 levels than those in the TACE group
(P <0.05) as shown in Fig. 1.

Group GP73 (ng/ml) AFP (ng/L) AFP-L3 (ug/L)
Pre- 60d of 90d of Pre- 60d of 90d of Pre- 60d of 90d of
treatment treatment treatment treatment treatment treatment treatment treatment treatment
CIFAC 33754226 17.25+3.74 13.57+1.22 86.61+2.00 24.63+1.46 12.73+3.26 30.46+1.46 23.63+1.72 1291+1.79
(n=54)
TACE 33.72+2.04 18.65+2.27 15.52+2.04 86.40+1.67 26.13+2.03 16.34+1.86 30.64+1.13 24.44+1.16 16.83+2.89
(n=54)
t 0.072 2.352 6.028 0.592 4.408 7.068 0.716 2.869 8.474
p 0.942 0.021 <0.001 0.555 <0.001 <0.001 0.475 0.005 <0.001
GP73: Ftime/Ptime: 2002120’ <0.001 ’ Finter—gmup/Pimer—gmup = 17430’ <0.001 4 Ftimexinterfgmup/Ptimexinter—gmup: 5010’ 0007’
AFP: Flime/Plime = 417700'5407 <0.001 ’ Fimer-group/Pinler-group = 32'960’ < 0'001’ FlimeXinler-group/Plimeximer-group = 12'960’ < 0'001;
AFP-L3: Fypo/ Py = 1772.920,<0.001, Fiprer group/ Piner-group = 75-330, <0.001, Firesinier-srous/ Primescinter-group = 21:200, <0.001;
GP73(ng/ml) AFP(pg/L) AFP-L3(ng/L)
90d B CIFAC 90d H CIFAC 90d B CIFAC
0 TACE o Bl TACE B TACE
60d 60d
Pre-treatment
Pre-treatment Pre-treatment
APNENFAFNRN]
0 10 20 30 40 VR DN 0 10 20 30 40
(A) (B) ©

Fig. 1 Color bar chart comparison of STM indicators after different treatment times in patients. Note: A shows GP73; B shows AFP; C shows

AFP-L3
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Liver function

Table 2 presents the comparison of liver function
indicators before treatment among patients: P> 0.05. After
60 and 90 days of treatment, patients in the CIFAC group
had lower ALT, AST, and ICG15 than those in the TACE
group (P <0.05) as shown in Fig. 2.

Adverse reactions

In Table 3, the incidence of adverse reactions such as nausea,
vomiting, BMS, liver pain, and fever in the CIFAC was
lower than that in the TACE (P <0.05) as shown in Fig. 3.
Quality of life

Table 4 presents the comparison of QoL between the two
groups before treatment: P> 0.05. After 60 days of treatment

Table 2 Liver function between two groups with different treatment times [(i + s)]

Group ALT (U/L) AST (U/L) CGRI15 (%)
Pre- 60d of 90d of Pre- 60d of 90d of Pre- 60d of 90d of
treatment treatment treatment treatment treatment treatment treatment treatment treatment
CIFAC 65.84+2.23 37.22+4.52 2246+3.14 6437+1.34 3544+634 29.19+£3.46 31.25+5.12 18.63+3.52 9.02+0.35
(n=54)
TACE 65.19+2.36 39.48+3.33 26.13+4.67 64.34+1.24 4099+4.18 33.56+3.58 31.19+4.89 20.52+3.41 15.36+1.05
(n=54)
t 1.471 2.958 4792 0.121 5.371 6.450 0.062 2.834 42.094
p 0.144 0.004 <0.001 0.904 <0.001 <0.001 0.950 0.006 0.000
ALT: Fije/ Piime =3817.120, < 0.001, F; ime,_gr()lm/Pimer,group =20.790,<0.001, F, limeXinler_gmup/Pﬁmexime,_gmup =10.540,<0.001;
AST: Ftime/Pﬁme = 22344407 <0.001 ) Fimer—group/Pinter—gmup = 649207 <0.001 ) Ftime><inler—gmup/Plimexinter—gmup = ]5900’ <0.001 5
- CIFAC TACE - CIFAC = TACE -~ CIFAC TACE
80 80 40
é\ 60 g 60 ;\3 30
= 40 ‘ = 40 ] 20
20- 20+ © 10+
0 T T T 0 T T T 0 T T T
\ \Y \ Y \ \ \3 \Y Y
S N N S S S N
& & & & & & & & &
L34 & & t3d t3d & & L3 &
S $ $ S & $ $ $ S
NSRS NSRS NSRS
S SN SN
(A) (B) (C)

Fig.2 Comparison of liver function indicators between two groups of patients after different treatment times. Note: A is ALT; B is AST. The
closer the filling line is to the center of the circle, the better the liver function recovery

Tablg 3 Comparison of adverse Group Nausea and BMS Pain in the liver ~ Fever Adverse
reactions between two groups vomiting region reaction
(%) incidence rate
CIFAC (n=54) 1(1.85) 0 (0.00) 0 (0.00) 0 (0.00) 1(1.85)
TACE (n=54) 2 (3.70) 2 (3.70) 2(3.70) 2(3.70) 8 (14.82)
X? - - - - 5.939
P - - - - 0.015
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Adverse Reaction

0 CIFAC
B TACE

)

0 20 40 60

Fig.3 Box plot comparison of adverse reactions in both groups.
Note: The vertical axis represents groups, represented by different
colors or markings; the horizontal axis represents the percentage
or frequency of adverse reactions in patients, and the scale on the
horizontal axis should reflect this data range

Table4 Comparison of QoL scores between two groups after
different treatment times [(i + s), score]

Group KPS

Pre-treatment  60d of treatment  90d of treatment

CIFAC (n=54) 48.20+4.96 67.19+6.97 72.63+£5.53
TACE (n=54) 47.83+£5.79 57.87+5.27 63.72+7.33

t 0.357 7.838 7.131

p 0.722 <0.001 <0.001

KPS: Fine/Piime=363.310,<0.001, F; /P =68.770,<0.

time'* time inter-group’ * inter-group

001 ’ Flimexinter—groul:/Ptimeximer—gmup =21 3407 <0.001 >

and 90 days of treatment, the Karnofsky score of patients in
the CIFAC group was higher than that in the TACE group
(P<0.05), as shown in Fig. 4.

Survival rate comparison

The one-year survival rate of 33 cases (61.11%) in the
CIFAC group was significantly higher than that of 23 cases
(42.59%) in the TACE group (P <0.05) (Fig. 5).

Discussion

This article found through analysis that CIFAC improves
STM levels in liver cancer patients (P < 0.05). CIFAC is
a treatment method for liver cancer, whose main purpose
is to deliver chemotherapy drugs directly to the tumor
site of the liver through a catheter, in order to increase
the concentration of drugs in tumor tissue, enhance
chemotherapy efficacy, and reduce damage to normal
tissue [28]. Chemotherapy drugs are directly delivered
to the tumor site through the femoral artery catheter and
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Fig.4 Comparison of 3D color mapping surface projection maps
of QoL scores for patients at different treatment times. Nofe: The
X-axis and Y-axis represent the treatment time, representing pre-
treatment, 60 days, and 90 days; The Z-axis is the QoL score, which
is usually a value between 0 and 100 or other ranges, with higher
values indicating better QoL. Color mapping: The colors in the graph
represent the specific values of the QoL score, blue may represent
lower scores, and red may represent higher scores. Surface projection:
Through a 3D surface, the trend of changes in the QoL scores of two
groups of patients can be seen over time. The undulations and height
changes of the surface can intuitively reflect the fluctuations and
trends of the score

TACE Group -+ CIFAC Group
1004
N ]
T
s ]
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£ :
3
0 ] 1 1 I 1
0 100 200 300 400
Shelf life(d)

Fig.5 1-year survival curves of two groups of patients treated
differently

continuously perfused, forming a high concentration drug
environment locally, directly killing tumor cells (TCs) or
inhibiting their growth [29]. When TCs are killed or their
growth is inhibited, the production of tumor markers like
GP73, AFP, and AFP-L3 decreases, leading to a decrease in
serum levels of tumor markers [30]. Chemotherapy drugs
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can induce tumor cell apoptosis, which is the process of
tumor cell self-destruction [31]. An increase in the number
of apoptotic TCs can lead to a decrease in the production
of tumor markers, thereby lowering STM levels [32]. It can
also inhibit the generation of tumor neovascularization,
thereby blocking the nutritional and oxygen supply of
TCs [33]. This can lead to inhibition or death of tumor
cell growth, thereby reducing the production of tumor
markers [34]. In terms of pathological mechanisms, the
increase of STM levels such as GP73, AFP, and AFP-L3
in liver cancer patients is related to factors such as tumor
cell proliferation, abnormal differentiation, and blocked
apoptosis [35]. Continuous infusion chemotherapy can
improve these pathological processes by directly killing
TCs, inducing tumor cell apoptosis, and inhibiting tumor
neovascularization, thereby reducing STM levels [36].
The research demonstrated that the liver function level of
patients in the CIFAC was significantly improved (P <0.05).
ALT is mainly present in tissues and cells such as the liver,
heart, and skeletal muscle, especially in the liver [37]. When
these tissue cells, especially liver cells, are damaged, the
release of ALT increases, leading to an increase in ALT
activity after entering the bloodstream [38]. The degree
of ALT elevation is directly proportional to the degree of
liver cell damage, making it a sensitive marker of acute liver
cell damage and an important indicator for diagnosing viral
and toxic hepatitis [39]. AST is mainly present in human
myocardial cells, followed by tissues such as liver, kidney,
and skeletal muscle [40]. Under normal circumstances, the
content of aspartate aminotransferase in human serum is
relatively low. However, when cells such as the myocardium,
liver, kidneys, or skeletal muscles are damaged or destroyed,
the permeability of the cell membrane increases, leading
to the release of intracellular aspartate aminotransferase
into the bloodstream, resulting in a significant increase
in serum aspartate aminotransferase levels [41]. Through
femoral artery catheterization, chemotherapy drugs can
be directly delivered to the liver region where the tumor is
located, allowing the drug to reach a higher concentration
in the tumor tissue, thereby enhancing its killing effect on
TCs [42]. CIFAC can slowly release drugs in the liver,
avoiding the rapid metabolism and excretion of drugs in
the body in traditional chemotherapy methods, thereby
reducing the damage and side effects of drugs on normal
tissues [43]. Chemotherapy drugs not only kill TCs, but
also cause certain damage to normal liver cells. However,
CIFAC can reduce damage to liver cells by reducing drug
dosage and concentration, thereby contributing to the
recovery of liver function [44]. For infusion chemotherapy
via femoral artery catheterization, chemotherapy drugs
can be directly delivered to the blood supply artery of liver
cancer, increasing local drug concentration and enhancing
the killing effect on liver cancer cells. The metabolism

of indocyanine green in the liver is closely related to the
functional status of the liver. After tumor cells are killed,
liver function may be improved to a certain extent, thereby
affecting the ICG15 retention rate and making it tend toward
normalization. In addition, infusion chemotherapy through
femoral artery catheterization can improve the overall blood
circulation of the liver. Good blood supply helps liver cells
obtain more oxygen and nutrients, enhance the metabolic
capacity of liver cells, and the high metabolic state of the
liver may affect the metabolic pathways of ICG, altering the
15 min retention rate of ICG [45].

The results showed a significant decrease in adverse
reactions among patients in the CIFAC group (P <0.05).
Through femoral artery catheterization, chemotherapy
drugs can be directly delivered to the tumor site of the liver,
increasing the concentration of drugs in the tumor tissue,
thereby improving the effectiveness of chemotherapy and
reducing the incidence of systemic adverse reactions [46].
CIFAC can maintain a stable concentration of drugs in
the liver, avoiding fluctuations in drug concentration in
traditional chemotherapy methods, thereby reducing drug
damage to normal tissues and reducing the occurrence of
adverse reactions [47]. CIFAC can reduce the toxic side
effects of chemotherapy drugs on other organs in the body,
such as BMS, nausea and vomiting [48]. This is because
drugs mainly pass through local perfusion, reducing the
circulation and metabolism of drugs in the body, thereby
reducing the toxic side effects of drugs on the whole body
[49]. By reducing the occurrence of adverse reactions like
nausea, vomiting, and BMS, CIFAC can improve the QoL of
patients and maintain good physical and mental states during
the treatment process [50].

In addition, the study also found that the quality of life
and 1-year survival rate of patients undergoing continuous
infusion chemotherapy via femoral artery catheterization
were significantly improved (P <0.05). Through femoral
artery catheterization, chemotherapy drugs can be directly
delivered to the liver tumor site, achieving precise drug
delivery [51]. This approach can ensure that the drug
reaches a high concentration in tumor tissue, thereby
improving chemotherapy efficacy [52]. CIFAC can enable
drugs to continue to exert their effects at the tumor site,
avoiding the problem of drug concentration fluctuations
in traditional chemotherapy methods, helping to maintain
stable chemotherapy efficacy, and reducing the risk of tumor
recurrence [53]. CIFAC can reduce the damage of drugs
to other normal tissues, reduce the side effects caused by
chemotherapy, improve the QoL of patients, and reduce the
pain during the treatment process [54].
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Conclusion

In summary, CIFAC is a highly targeted method for treating
liver cancer, which involves placing a catheter in the femoral
artery to deliver chemotherapy drugs directly to the liver
tumor site. Drugs can generate high concentrations and long-
term exposure locally, thereby achieving precise targeting of
TCs. In addition, this treatment method can also improve the
liver function of patients, reduce adverse reactions during
chemotherapy, and improve their QoL and survival. During
the treatment process, chemotherapy drugs directly act on
the tumor site, which can kill TCs and reduce the damage
of drugs to normal cells. This is because the concentration
of chemotherapy drugs in tumor tissue is higher than in
other parts of the body, thus achieving targeted treatment
of tumors. At the same time, this method can also alleviate
the patient's pain, alleviate the progression of the condition,
and buy more treatment time for the patient. However, there
is research on long-term efficacy in this study, which makes
it necessary for the study to be complete. It is hoped that
clinical scholars can expand their research based on this
study in the future.
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