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Abstract

Hepatic arterial infusion chemotherapy (HAIC) is widely used in the clinical treatment of patients with advanced
liver cancer. Because of the need for re-puncture and catheterization for each postoperative perfusion chemo-
therapy and long-term bed rest with a catheter for pump infusion of chemotherapeutic drugs in patients undergo-
ing HAIC, the risk of venous thromboembolism (VTE) is significantly increased. This article reviews the inci-
dence characteristics, risk factors, prevention strategies, and research progress of HAIC-related VTE in patients.
The incidence of VTE in HAIC patients is as high as 5%—20%. The main risk factors for HAIC-related VTE in-
clude tumor-related hypercoagulable state, catheter indwelling, and vascular endothelial damage caused by che-
motherapeutic drugs. Preventive measures for HAIC-related VTE include mechanical prevention, drug preven-
tion, and comprehensive management strategies. This review provides a reference for preventing VTE in patients
with liver cancer undergoing perfusion chemotherapy. More high-quality studies are needed to optimize VTE pre-

vention strategies for patients undergoing HAIC.
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Introduction

Primary liver cancer is the fourth most common malig-
nant tumor and the second leading cause of cancer-
related death in China, with an increasing incidence .

Because of its insidious onset and low early diagnosis

rate, only 15%—30% of patients with liver cancer are
eligible for surgical resection. Hepatic arterial infusion
chemotherapy (HAIC) has become one of the main
treatment options for patients with advanced liver can-
cer and liver metastases . HAIC delivers chemothera-

peutic drugs directly into the tumor-feeding artery;
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this approach significantly increases local drug con-
centration while reducing systemic toxic reactions.
However, the risk of venous thromboembolism (VTE)
during treatment cannot be ignored . The specific
treatment mode of HAIC, while reducing systemic
toxic reactions. However, the specific treatment mode
of HAIC, including repeated puncture and catheteriza-
tion, long-term bed rest with a catheter, and 24-h im-
mobilization after catheter removal®, can cause ve-
nous endothelial damage, blood stasis, and blood hy-
percoagulability, thereby increasing the risk for ve-
nous thromboembolism (VTE) *\. VTE not only dis-
rupts the continuity of anti-tumor treatment but may
also lead to fatal pulmonary embolism. Currently,
there is no unified clinical consensus on the risk fac-

tors and prevention strategies for HAIC-related VTE.

This review systematically summarizes the high-risk
factors and current preventive measures for HAIC-
related VTE in patients, with the aim of providing a
theoretical basis for the early identification of high-

risk groups and optimization of thrombosis management.

HAIC and VTE

HAIC

During HAIC, a catheter is inserted through the femo-
ral artery and placed in the tumor-feeding artery. High
doses of chemotherapeutic drugs are injected through
the catheter into the tumor-feeding blood vessel to
achieve local chemotherapy and kill tumor cells 7.
Compared with systemic chemotherapy, HAIC en-
ables increased drug concentrations in cancer cells and
reduces the peripheral toxic and side effects of chemo-
therapeutic drugs, thereby reducing systemic adverse
reactions V. HAIC treatment regimens involve the

single or combined administration of drugs such as

S-fluorouracil, cisplatin, doxorubicin, oxaliplatin,
epirubicin, mitomycin C, zinostatin stimalamer, mito-

platin, and FOLFOX.
VTE

VTE is a pathological state where blood coagulates ab-
normally in veins, accompanied by hemodynamic
changes and abnormal activation of the coagulation
system, resulting in complete or incomplete obstruc-
tion of venous blood vessels. VTE is a venous reflux
disease that includes deep vein thrombosis and pulmo-
nary embolism and represents the second leading
cause of cancer death . Slow venous blood flow,
damaged venous walls, and a hypercoagulable state of

blood are the main factors for thrombosis formation.

Factors related to VTE in patients with
liver cancer undergoing perfusion
chemotherapy

Studies have shown that the incidence of VTE is sig-
nificantly higher in patients with liver cancer receiv-
ing HAIC compared with other patients with cancer, at

approximately 5%-20%

. The high incidence of
VTE is related to various factors. First, liver cancer
leads to a hypercoagulable state through the release of
procoagulant substances and activation of the coagula-
tion system; second, the catheter indwelled during
HAIC treatment may damage the vascular endothe-
lium and change hemodynamics; and third, the chemo-
therapeutic drugs used in HAIC, such as oxaliplatin
and S-fluorouracil, can directly damage the vascular
endothelium. VTE most commonly occurs within 1-3
months after HAIC treatment, and catheter-related
thrombosis accounts for a considerable proportion of

cases. The incidence of HAIC-related VTE in Asian

populations may be higher than that in Western
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populations, which may be related to genetic factors

. . . 10
and differences in treatment regimens """

Tumor-related factors

Studies have shown that patients with cancer have a 4—
7 times higher risk of developing VTE than non-
cancer patients. Liver cancer itself has a high risk of
thrombosis. One study reported that the incidence of
VTE in hospitalized patients with liver cancer is
2.8% ", VTE in patients with liver cancer may be re-
lated to tumor cells releasing tissue factors, causing in-
creased platelet activation and excessive secretion of
cytokines, and producing cancer procoagulant sub-
stances, leading to a hypercoagulable state of blood in
these patients '’ Studies have shown that with the
progression of tumor grade and stage, the risk of de-
veloping VTE increases. Patients with advanced meta-
static cancer have a higher risk of developing VTE
than those with localized cancer """, In China, most pa-
tients with liver cancer are diagnosed at an advanced
stage, and HAIC is used as the main treatment method
for advanced liver cancer @ ", The incidence of VTE
in patients with liver cancer undergoing perfusion che-
motherapy is relatively increased, posing a great threat

to patient health.

HAIC treatment-related factors

HAIC treatment generally involves re-puncture and
catheterization after each perfusion. However, re-
peated vascular puncture can cause damage to the vas-
cular endothelium, increasing the risk of VTE. Pa-
tients receiving HAIC generally need to stay in bed
for approximately 31-55 h after surgery """, Studies
have shown that a longer catheter indwelling time is
associated with a higher risk of blood clot formation on

the catheter surface and a higher risk of VTE ", After

perfusion chemotherapy, the catheter needs to be re-
moved and compression bandaging is required for 24 h,
which limits the movement of the operative limb and
slows down the blood flow in the lower extremities,
making patients extremely prone to VTE "”. Studies
have also shown that chemotherapeutic drugs can di-
rectly damage the vascular endothelium, increasing
the risk of VTE in patients with cancer by 2—6 times
% Patients with liver cancer undergoing perfusion
chemotherapy thus have a higher risk of postoperative

venous thrombosis.
Patient-related factors

Research has shown that patients with advanced age,
obesity, chronic constipation, diabetes mellitus, previ-
ous VTE history, and varicose veins have a higher risk
of VTE "', Patients are important participants in VTE
prevention. However, Haiyan et al. reported that the
current level of patients’ understanding of VTE is
low, which may be related to patients’ educational
level and nurses’ health education'”. Patients’ insuf-
ficient understanding of VTE is also a risk factor for

VTE #,

Preventive measures for VTE in
patients with liver cancer undergoing
perfusion chemotherapy

A nursing assessment for VTE

Comprehensively investigate and assess patients’ con-
ditions, such as advanced age, obesity, diabetes melli-
tus, frequency of HAIC treatment, and previous VTE
history, and actively identify the influencing factors of
VTE " The Caprini risk assessment model widely
used in clinical practice has been proven to have cer-

tain operability and effectiveness in evaluating VTE in
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hospitalized patients (such as those in orthopedics,
cancer, and trauma treatment) . Inform patients and
their families of the venous thrombosis risk level
and corresponding preventive measures to be taken
according to the score and encourage patients and
their families to actively cooperate and participate in
the prevention of VTE. However, this scoring scale for
the assessment of postoperative HAIC patients lacks

specificity and the included factors are incomplete.

Drug prevention

The guidelines of the Chinese Society of Clinical On-
cology propose that all hospitalized patients with can-
cer should be given anticoagulant therapy to prevent
VTE as long as there are no bleeding symptoms or
other anticoagulant contraindications *. Domestic ex-
pert consensus in China suggests that for patients with
a score =5 points, physical prevention is recom-
mended; if there are no contraindications to anticoagu-
lant drugs, anticoagulant drugs are also recom-
mended **. Anticoagulant therapy mainly includes vi-
tamin K antagonists (such as warfarin), low molecular
weight heparin, and new oral anticoagulants, such as
rivaroxaban ', Jinpeng et al. combined conventional
anticoagulant western medicines with 11 kinds of
blood-activating traditional Chinese medicine injec-
tions, including Danshen Chuanxiongqin injection,
Danshen injection, Danhong injection, Safflower Yel-
low Pigment injection, Safflower injection, Kudiezi in-
jection, Shuxuetong injection, Xuesaitong injection,
Xueshuantong injection, Salvianolate injection,
Ginkgo leaf extract, and Dipyridamole injection for
the prevention of deep vein thrombosis after orthope-
dic surgery . The results showed that the combined
application of traditional Chinese medicine injections

on the basis of conventional anticoagulant western

medicines improved the prevention of postoperative

deep vein thrombosis in orthopedic patients. However,
these analyses have not yet been performed on pa-
tients with liver cancer undergoing perfusion chemo-
therapy; therefore, more clinical studies are required
to verify these results. Lan Lan et al. examined the
external application of modified Buyang Huanwu
Decoction for the prevention of calf muscular venous
thrombosis after total knee arthroplasty *”. This decoc-
tion reduced the incidence of postoperative deep vein
thrombosis by improving blood circulation. However,
the sample size of the study was small, and thus larger

sample trials are needed to verify the conclusions.

Bed rest time with HAIC

Patients need to maintain a specific body position dur-
ing perfusion chemotherapy to prevent bleeding and
catheter displacement. Patients rest in bed during
HAIC treatment, and the operative limb cannot be
bent until the end of perfusion, before getting out of
bed. However, Xiaoyun et al. showed that getting out
of bed with a catheter 6 h after liver cancer perfusion
chemotherapy did not increase the incidence of com-
plications such as bleeding, hematoma, catheter block-
age, and catheter displacement **. After the end of
perfusion chemotherapy and catheter removal, com-
pression hemostasis is required for 15 min, and the
punctured lower extremity needs to be immobilized
for 24 h before the patient can get out of bed *”. Inter-
ventional experts pointed out in the “Clinical Practice
Guidelines for Transcatheter Arterial Chemoemboliza-
tion (TACE) in Hepatocellular Carcinoma in China
(2021 Edition)” that after removing the catheter and
catheter sheath through the femoral artery approach,
the punctured lower extremity can be immobilized for
6—12 h "%, The study by Wei et al. reported that after
femoral artery puncture interventional surgery, if there

is no bleeding risk, bed rest and immobilization for



O Infection Control 2026;3(1)

3—4 h are sufficient, and patients can get out of bed
6 h later without increasing the bleeding risk """, Clini-
cally, it is recommended that the bed rest and immobi-
lization time during perfusion can be appropriately
shortened in accordance with the patient’s individual

situation.

Health education on disease-related knowledge

Studies have proposed that the prevention of VTE is
more important than treatment “”. Because patients
are important participants in VTE prevention, it is cru-
cial that they obtain knowledge on HAIC, VTE, and
preventive measures. By introducing knowledge such
as the concepts, risk factors, clinical manifestations,
and preventive measures of HAIC and VTE to pa-
tients, the patients’ awareness of VTE prevention can
be effectively improved . By developing appropriate
health education content and methods, such as turning
rigid abstract language text into vivid and intuitive vid-
eos, patients’ comprehension and awareness of preven-
tion can be effectively improved **'. For example, vid-
eos on the risk factors, clinical manifestations, and pre-
ventive measures of HAIC and VTE can be played on
the department’s display screen or shared with patients
through WeChat. Studies have shown that inviting pa-
tients with good postoperative recovery to share their
experiences and the methods, advantages, and experi-
ences of early exercise can effectively improve pa-

: > . 34
tients” awareness of VTE prevention B,

Health education on physical exercise

Ankle pump exercise is currently the simplest, most
economical, and effective exercise therapy for prevent-
ing VTE in clinical practice and has been verified as
an effective postoperative strategy . The study by

Rui et al. examined HAIC patients that returned to the

ward and were guided to perform ankle pump exer-
cises in the supine position by nurses . The results
showed that ankle pump exercises achieved a good ef-
fect in preventing VTE in these patients. However, if
patients are only educated and guided once without su-
pervision and reinforcement, their compliance may
gradually decrease, reducing the preventive effect. In
the study by Xiaoyan et al., standardized and easy-to-
understand ankle pump exercise videos were played
on TV at fixed times every day to guide patients to ex-
ercise . The patients’ compliance with ankle pump
exercises was higher, and the effect of preventing
VTE was also better. Studies have explored the use of
elastic stockings, lower extremity massage, and ankle
pump exercises in combination to prevent lower ex-
tremity deep vein thrombosis, and the results found
that the combined application has a better effect °"*",
One study used ultrasound pulse electrical conduction
combined with auricular point pressing to improve the
quality of life of patients with liver cancer undergoing
perfusion chemotherapy. This approach showed a
good curative effect on improving patients’ lower ex-
tremity circulation and preventing liver function dam-
age ™). However, the sample size of this study was

limited and this effect needs further verification.

Training for nursing staff

Nursing staff can be the best personnel to assess VTE
and implement nursing measures for hospitalized pa-
tients. Studies have shown that improving nursing
staff’s understanding of VTE and changing their atti-
tudes and behaviors play a positive role in preventing
VTE in patients . Xiaoyan et al. trained nursing staff
in the entire hospital on VTE-related knowledge and
the risk assessment process of VTE in hospitalized pa-
tients, focusing on assessments such as VTE prevention

and treatment guidelines, specific measures, and ankle
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pump exercises; this training played a positive role in
VTE prevention and treatment *". Clinically, it is rec-
ommended that hospital managers encourage nursing
staff to learn HAIC and VTE-related knowledge and
preventive measures organized by the nursing depart-
ment and the hospital, update HAIC and VTE-related
practice guidelines or cutting-edge clinical knowledge

in a timely manner, and improve the nursing level.

Discussion

This article reviewed the influencing factors and pre-
vention strategies of VTE in patients undergoing
HAIC. Tumor-related factors, HAIC treatment-related
factors, and patient factors such as advanced age, obe-
sity, chronic constipation, diabetes mellitus, previous
VTE history, varicose veins, and educational level are
all influencing factors of VTE. VTE can be better pre-
vented by conducting VTE risk assessment, drug inter-
vention, shortening bed rest time, improving patients’
knowledge of VTE, and providing professional train-
ing for nurses in managing patients with liver cancer

undergoing perfusion chemotherapy.

Several challenges in managing HAIC-related VTE re-
main, including the lack of a special VTE risk assess-
ment tool for HAIC patients. Current evidence sup-
ports the adoption of preventive measures for high-
risk patients, but specific strategies need to balance
the risk-benefit ratio. Moreover, there is no consensus
on the optimal timing of prevention, nursing strate-
gies, and drug selection. Therefore, future research di-
rections should focus on developing and verifying
HAIC-specific VTE risk prediction models and
conducting high-quality randomized controlled trials
to compare the efficacy and safety of different
prevention strategies. Additionally, multidisciplinary

collaboration is the key to optimizing VTE manage-

ment in HAIC patients. Close cooperation among the
interventional department, oncology department, he-
matology department, and nursing team and full-
process management from patient assessment, pre-
vention plan formulation, to treatment monitoring
will help improve patient prognosis. With the con-
tinuous expansion of the application of HAIC in liver
cancer treatment, research on the prevention of re-
lated VTE will increase, providing a more reliable
evidence basis for clinical practice and ultimately im-
proving the treatment safety and clinical outcomes of

HAIC patients.
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