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Introduction

Hepatocellular carcinoma (HCC) is the sixth most common 
cancer worldwide and the third most common cause of 
cancer-associated mortality (1,2). Surgical resection is 

the preferred treatment for HCC, but 50% patients are 

referred to as unresectable when they are first diagnosed (3). 

As a widely used treatment strategy for unresectable HCC, 

transarterial chemoembolization (TACE) can block the 
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blood supply artery of HCC, cause cancer tissue shrinkage 
and necrosis, and finally eliminate tumors (4,5). However, 
TACE alone may not be suitable for all patients, such as 
those with large HCC, which may be of limited benefit (6).  
Therefore, there is a long way to seek more effective 
treatments for such populations.

Hepatic arterial infusion chemotherapy (HAIC), an 
important local therapy for HCC, can directly deliver 
chemotherapeutic drugs to tumor-feeding arteries and 
increase the local drug concentration in the liver to achieve 
stronger antitumor effects. It can also pass through the first-
pass effect of the liver to generate minimal systemic toxicity 
(7-9). HAIC is widely used in Asia, particularly in Japan (10).  
A retrospective study showed that HAIC with modified 
FOLFOX (mFOLFOX), composed of 5-fluorouracil (5-FU),  
leucovorin, and oxaliplatin (OXA), had a relatively high 
response and acceptable toxicity (11). Moreover, he reported 
that HAIC with mFOLFOX yielded significantly better 
clinical effect than did TACE in large HCC (12). These 
studies revealed the wide prospect of HAIC for large HCC. 

A previous study reported that TACE combined with 
HAIC conferred better survival benefit than TACE  
alone (13). However, to date, few studies have compared 
TACE plus HAIC and HAIC alone as the initial treatments 
for unresectable large HCC. Here, we carried out a 
retrospective study to evaluate the safety and effectiveness 
of TACE plus HAIC compared to HAIC alone in large 
HCC patients. We present this article in accordance with 
the STROBE reporting checklist (available at https://jgo.

amegroups.com/article/view/10.21037/jgo-23-821/rc).

Methods

Study population

This retrospective study enrolled patients with large HCC at 
the Department of Interventional Radiology between August 
2018 and September 2022 from the Affiliated Hospital 
of Xuzhou Medical University, who were treated with 
TACE and HAIC in combination (TACE-HAIC group, 32 
patients) or HAIC alone (HAIC group, 41 patients). HCC 
was diagnosed based on the guidelines of the European 
Association for the Study of Liver (EASL) and the American 
Association for the Study of Liver Disease (AASLD) (14,15). 

The inclusion criteria were as follows: (I) maximum cross 
section of tumors >5 cm on computed tomography (CT) or 
magnetic resonance imaging (MRI); (II) with no indication 
for surgical resection after a multidisciplinary discussion; 
(III) Eastern Cooperative Oncology Group (ECOG) 
performance status ≤1; and (IV) Child-Pugh (CP) class 
A or B. Exclusion criteria: (I) previously received radical 
surgery, chemotherapy, radiotherapy, or other therapeutic 
methods; (II) combined with other malignant tumors; 
(III) CP class C; (IV) combined with sorafenib, lenvatinib, 
other immunotherapy or systemic chemotherapy; and 
(V) incomplete admission or follow-up data (Figure 1). 
This study was approved by the Ethics Committee of the 
Affiliated Hospital of Xuzhou Medical University (No. 
XYFY2023-KL116-01), and the procedures were performed 
in accordance with the principles of the Declaration of 
Helsinki (as revised in 2013). Informed consent was not 
required owing to the retrospective nature of the study.

Therapeutic procedure

The protocol was completed in digital subtraction 
angiography room by experienced interventionalists. A 
4F-sheath was applied to puncture the femoral artery, 
according to the modified Seldinger method. Next, 
a 4F MPA catheter was inserted into the celiac trunk 
and superior mesenteric artery, as well as into the right 
diaphragm artery. Arteriography was routinely performed 
to assess the tumor-supplying arteries. In the TACE-HAIC 
group, the microcatheter was super-selectively catheterized 
to the feeding artery of the tumor and a mixed suspension 
of iodized oil (3–15 mL) and idarubicin (20–40 mg) was 
injected under fluoroscopic guidance. For particularly large 
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tumors, gelatin sponge particles were embolized to the 
proximal end of the tumor-feeding artery. The endpoint of 
TACE was that arteriography showed the stasis of tumor’s 
blood flow. The patients then returned to the wards to 
complete HAIC treatment. HAIC was administered using 
the modified FOLFOX regimen: OXA 85 mg/m2 for 4 h,  
leucovorin 200 mg/m2 for 2 h, and 5-FU, 1.5 g/m2 for 
20 h. The sheath and catheter were pulled when the 
HAIC treatment was completed. Repeated therapy was 
administered every 3–4 weeks for 4–6 cycles generally, unless 
the tumor progressed or due to personal intolerability.

In the HAIC group, arteriography was routinely 
performed to assess the tumor-supplying arteries. The 
microcatheter was then superselectively catheterized to the 
feeding artery of the tumor and retained to perform HAIC 
in the ward. The HAIC procedure has been described as 
above.

Evaluating indicator and follow-up

This study was followed up until January 2023. Each follow-
up comprised routine hematological examinations, such as 
tumor marker detection, liver function tests, and imaging 
tests, including contrast-enhanced CT or MRI. Follow-up  
was conducted every two months until the cut-off date of 
follow-up or death. The primary outcome measures were 
overall survival (OS) and progression-free survival (PFS). 

OS was defined as the period from the date of the first 
treatment to death or the deadline of the last visit, whereas 
PFS was measured as the time between the first treatment 
and tumor progression, death, or the last follow-up. The 
best observed treatment responses were evaluated by CT 
or MRI according to the modified Response Evaluation 
Criteria for Solid Tumors (mRECIST, version 1.1) (16) 
recommended by the American Society of Hepatology, 
including complete response (CR), partial response (PR), 
stable disease (SD), and disease progression (PD). objective 
response rate (ORR) was calculated as CR + PR and disease 
control rate (DCR) was computed as CR + PR + SD. The 
Common Adverse Event Evaluation Criteria (CTCAE) 
version 5.0 (17) was adopted to assess treatment-related 
adverse reactions.

Statistical analysis

SPSS software (version 24.0) and R software (version 4.1.3, 
http://www.r-project.org/) were used for data analysis. The 
variables in the baseline table were grouped according to the 
optimum cutoff values. The independent sample t-test was 
used to assess continuous variables, which were presented 
as the mean ± standard deviation. Classified variables were 
expressed as frequencies and percentages and analyzed by 
the χ2 test. The Kaplan-Meier method was used to estimate 
OS and PFS, which were compared using the log-rank test. 

Unresectable large HCC underwent TACE-HAIC or HAIC 
(08/2018−09/2022) (n=102)

HCC underwent TACE-HAIC (n=46)

Excluded (n=14)
• Combined with sorafenib or 

lenvatinib treatment (n=6)
• Previous underwent TACE 

or other therapy (n=3)
• Loss to follow-up (n=3)
• Child-Pugh C (n=2)

Excluded (n=15)
• Previous underwent TACE or 

other therapy (n=4)
• Combined with sorafenib (n=5)
• Incomplete data (n=2)
• Child-Pugh C (n=4)

TACE-HAIC group (n=32) HAIC group (n=41)

HCC underwent HAIC (n=56)

Figure 1 Flow diagram of the enrolled population. HCC, hepatocellular carcinoma; TACE, transarterial chemoembolization; HAIC, 
hepatic arterial infusion chemotherapy.
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A Cox proportional hazards regression model was used to 
perform univariate and multivariate analyses to evaluate 
clinical factors associated with OS. Statistical significance 
was defined as a two-sided P value of <0.05.

Results

Baseline patient characteristics

A total of 73 patients with unresectable large HCC were 
finally enrolled in this study, of whom 32 were in the 
TACE-HAIC group and 41 were in the HAIC group. No 
significant differences were found in baseline characteristics 
between the two groups (Table 1). The median follow-up 
period was 17.8 months [95% confidence interval (CI): 
13.5–22.8] in the TACE-HAIC group, while 14.9 months 
(95% CI: 9.4–18.2) in the HAIC group (P=0.231). All 
patients received repeated TACE-HAIC or HAIC therapy, 
with an average number of treatments of 2.8 (range, 
2–4) and 3.5 (range, 2–5) in the two groups, respectively 
(P=0.125).

Tumor responses

Tumor responses in the two groups are shown in Table 2. 
In the TACE-HAIC group, 2 (6.3%) patients had CR, 19 
(59.4%) patients had PR, 8 (25.0%) patients achieved SD, 
and 3 (9.4%) patients had PD, whereas in the HAIC group, 
22 (53.7%) patients had PR, 10 (24.4%) patients achieved 
SD, and 9 (22.0%) patients had PD. The ORR and DCR 
for the TACE-HAIC group were 65.6% and 90.6%, 
respectively, which were higher than the 53.7% and 78.0% 
reflected in the HAIC group, but the difference was not 
statistically significant (P=0.345 and 0.208, respectively).

Survival analysis

At the end of the follow-up period, 17 of 32 (53.1%) patients 
in the TACE-HAIC group and 32 of 41 (78.0%) patients in 
the HAIC group died. The PFS was longer in the TACE-
HAIC group than in the HAIC group (median PFS: 16.5 vs. 
6.9 months) (P=0.0037). Patients in the TACE-HAIC group 
had a median OS of 37.1 months (range, 4.2–45 months), 
which was significantly higher than that in the HAIC 
group (median OS: 14.9 months, range, 4.1–38.3 months)  
(P=0.0014) (Figure 2). The OS rates for 1-, 2-, and 3-year 
in the TACE-HAIC group were 78.1%, 40.6%, and 28.1%, 
respectively, whereas those in the HAIC group were 

Table 1 Baseline clinical characteristics of enrolled patients in 
two groups

Variables All (N=73)
TACE-HAIC 

group (N=32)
HAIC group 

(N=41)
P value

Age (years) 59.8±8.8 60.4±7.7 59.4±9.7 0.570 

Sex 0.365

Male 60 (82.2) 28 (87.5) 32 (78.0)

Female 13 (17.8) 4 (12.5) 9 (22.0)

HBsAg 0.242

Presence 42 (57.5) 21 (65.6) 21 (51.2)

Absence 31 (42.5) 11 (34.4) 20 (48.8)

Cirrhosis 0.095

Presence 41 (56.2) 18 (56.3) 14 (34.1)

Absence 32 (43.8) 14 (43.8) 27 (65.9)

Ascites 0.053

Presence 27 (37.0) 16 (50.0) 11 (26.8)

Absence 46 (63.0) 16 (50.0) 30 (73.2)

Tumor size (cm) 9.7±3.2 9.2±3.2 10.1±3.2 0.245

Tumor number 0.095

Single 32 (43.8) 18 (56.3) 14 (34.1)

Multiple 41 (56.2) 14 (43.8) 27 (65.9)

Extrahepatic metastasis 0.801

Presence 22 (30.1) 9 (28.1) 13 (31.7)

Absence 51 (69.9) 23 (71.9) 28 (68.3)

Tumor thrombus >0.999

Presence 33 (45.2) 14 (43.8) 19 (46.3)

Absence 40 (54.8) 18 (56.3) 22 (53.7)

ECOG 0.787

0 56 (76.7) 24 (75.0) 32 (78.0)

1 17 (23.3) 8 (25.0) 9 (22.0)

CP score >0.999

A 65 (89.0) 29 (90.6) 36 (87.8)

B 8 (11.0) 3 (9.4) 5 (12.2)

WBC (109/L) 0.102

<4.8 35 (47.9) 19 (59.4) 16 (39.0)

≥4.8 38 (52.1) 13 (40.6) 25 (61.0)

HGB (g/L) 0.223

<150 49 (67.1) 24 (75.0) 25 (61.0)

≥150 24 (32.9) 8 (25.0) 16 (39.0)

Table 1 (continued)
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Table 1 (continued)

Variables All (N=73)
TACE-HAIC 

group (N=32)
HAIC group 

(N=41)
P value

ALT (U/L) 0.214

<69 48 (65.8) 24 (75.0) 24 (58.5)

≥69 25 (34.2) 8 (25.0) 17 (41.5)

AST (U/L) 0.234

<41 41 (56.2) 15 (46.9) 26 (63.4)

≥41 32 (43.8) 17 (53.1) 15 (36.6)

ALP (U/L) 0.636

<191 40 (54.8) 19 (59.4) 21 (51.2)

≥191 33 (45.2) 13 (40.6) 20 (48.8)

GGT (U/L) 0.237

<249 39 (53.4) 20 (62.5) 19 (46.3)

≥249 34 (46.6) 12 (37.5) 22 (53.7)

ALB (g/L) 0.059

<35 35 (47.9) 11 (34.4) 24 (58.5)

≥35 38 (52.1) 21 (65.6) 17 (41.5)

TBIL (μmol/L) 0.136

<25.5 50 (68.5) 25 (78.1) 25 (61.0)

≥25.5 23 (31.5) 7 (21.9) 16 (39.0)

DBIL (μmol/L) 0.304

<12.5 52 (71.2) 25 (78.1) 27 (65.9)

≥12.5 21 (28.8) 7 (21.9) 14 (34.1)

PT (s) >0.999

<12.8 45 (61.6) 20 (62.5) 25 (61.0)

≥12.8 28 (38.4) 12 (37.5) 16 (39.0)

AFP (ng/mL) 0.812

<400 32 (43.8) 15 (46.9) 17 (41.5)

≥400 41 (56.2) 17 (53.1) 24 (58.5)

Results in the table are presented as mean ± SD or number 
(%). TACE, transarterial chemoembolization; HAIC, hepatic 
arterial infusion chemotherapy; HBsAg, hepatitis B surface 
antigen; ECOG, Eastern Cooperative Oncology Group; CP, 
Child-Pugh; WBC, white blood cell; HGB, hemoglobin; ALT, 
alanine aminotransferase; AST, aspartate aminotransferase; ALP, 
alkaline phosphatase; GGT, gamma-glutamyl transpeptidase; 
ALB, albumin; TBIL, total bilirubin; DBIL, direct bilirubin; PT, 
prothrombin time; AFP, alpha-fetoprotein.

56.1%, 24.4%, and 19.5%, respectively. Univariate analysis 
showed that CP score [hazard ratio (HR) =4.346, 95% CI: 
1.851–10.205, P=0.001], white blood cell (HR =2.197, 95% 
CI: 1.232–3.918, P=0.008), albumin (ALB) (HR =0.557, 
95% CI: 0.309–1.004, P=0.052), alpha-fetoprotein (AFP) 
(HR =2.438, 95% CI: 1.317–4.516, P=0.005) and therapy 
method (HR =2.747, 95% CI: 1.433–5.266, P=0.002) were 
associated with OS in large unresectable HCC patients 
(Table 3). Multivariate Cox regression analyses revealed that 
CP score (HR =2.929, 95% CI: 1.175–7.314, P=0.021), AFP 
(HR =2.516, 95% CI: 1.336–4.708, P=0.004), and therapy 
method (HR =0.382, 95% CI: 0.185–0.763, P=0.006) were 
independent factors related to OS of patients with large 
unresectable HCC, among which, combined with TACE 
was a protective factor, as depicted in Figure 3.

Safety

No TACE- or HAIC-related deaths occurred in this study. 
The adverse events caused by the treatment are shown in 
Table 4. The total incidence of AEs of any grade and grade 
3/4 were not statistically significant (90.6% vs. 85.4% and 
37.5% vs. 19.5% in the TACE-HAIC and HAIC groups, 
respectively). Fever and elevated alanine aminotransferase 
(ALT) levels were higher in the TACE-HAIC group than 
those in the HAIC group. However, there was no significant 
difference in the incidence of grade 3/4 AEs between the 
two groups. In the TACE-HAIC group, three patients 
discontinued treatment because they failed to tolerate AEs, 
whereas two patients in the HAIC group discontinued 
treatment (P=0.648). 

Table 2 Tumor responses of the two groups based on mRECIST 1.1

Tumor response
TACE-HAIC  
group (n=32)

HAIC group 
(n=41)

P value

CR 2 (6.3%) 0

PR 19 (59.4%) 22 (53.7%)

SD 8 (25.0%) 10 (24.4%)

PD 3 (9.4%) 9 (22.0%)

ORR (CR + PR) 21 (65.6%) 22 (53.7%) 0.345

DCR (CR + PR + SD) 29 (90.6%) 32 (78.0%) 0.208

mRECIST, modified Response Evaluation Criteria in Solid 
Tumors; TACE, transarterial chemoembolization; HAIC, hepatic 
arterial infusion chemotherapy; CR, complete response; PR, 
partial response; SD, stable disease; PD, progressive disease; 
ORR, objective response rate; DCR, disease control rate.
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Overall survival

Progression-free survival

Group

Group

P=0.0014

Number at risk

Number at risk

0 2 4 6 8

0 2 4 6 8

41 41 32 26 14 13 11 7 4 3 2 0 0

9 5 4 2 132 32 29 28 19 18 14 11

41 41 41 37 29 27 23 20 14 11 11 10 10 8 8 8 8 8 8 2 0 0

9 9 9 9 9 6 5 332 32 32 30 27 26 25 20 16 13 13 13 13 11

10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42

10 12 14 16 18 20 22 24

Time, months

Time, months

P=0.0037

HAIC

HAIC

HAIC

HAIC

TACE-HAIC

TACE-HAIC

TACE-HAIC

TACE-HAIC

C
um

ul
at

iv
e 

su
rv

iv
al

C
um

ul
at

iv
e 

su
rv

iv
al

1.00

0.75

0.50

0.25

0.00

1.00

0.75

0.50

0.25

0.00

A

B

Figure 2 Kaplan-Meier curves indicating OS (A) and PFS (B) of patients with large HCC who underwent TACE. OS, overall survival; 
PFS, progression-free survival; HCC, hepatocellular carcinoma; HAIC, hepatic arterial infusion chemotherapy; TACE, transarterial 
chemoembolization.

Discussion

In our study, we found that patients in TACE-HAIC group 
achieved longer OS and PFS in comparison with those in 
HAIC group (median OS, 37.1 vs. 14.9 months, median 
PFS, 16.5 vs. 6.9 months). The ORR and DCR in the 
TACE-HAIC group were higher than those in the HAIC 
group (65.6% vs. 53.7% and 90.6% vs. 78.0%, respectively), 

although the differences were not statistically significant. 
This may be explained as follows: TACE promotes tumor 
cell necrosis, intertissue ion transport, and interstitial 
hypertension changes, which together contribute to the 
distribution of chemotherapeutic drugs (16,17). TACE can 
block the tumor’s main blood vessels, whereas HAIC is more 
conducive to the control of tumors with deficient blood 
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Table 3 Univariate analyses of features correlated with OS of HCC patients

Variables HR 95% CI P

Age (years) 0.976 0.940–1.014 0.213

Sex (male/female) 1.434 0.685–3.002 0.339

HBsAg (presence/absence) 0.684 0.378–1.239 0.210

Cirrhosis (presence/absence) 0.668 0.374–1.195 0.174

Ascites (presence/absence) 0.733 0.401–1.339 0.313

Tumor size (cm) 1.033 0.946–1.128 0.475

Tumor number (single/multiple) 0.858 0.480–1.533 0.605

Extrahepatic metastasis (presence/absence) 1.420 0.768–2.627 0.264

Tumor thrombus (presence/absence) 0.936 0.524–1.671 0.823

ECOG (0/1) 1.658 0.872–3.155 0.123

CP score (A/B) 4.346 1.851–10.205 0.001

WBC (<4.8/≥4.8 109/L) 2.197 1.232–3.918 0.008

HGB (<150/≥150 g/L) 0.916 0.512–1.638 0.768

ALT (<69/≥69 U/L) 1.637 0.903–2.968 0.104

AST (<41/≥41 U/L) 1.381 0.782–2.438 0.266

ALP (<191/≥191 U/L) 1.506 0.847–2.675 0.163

GGT (<249/≥249 U/L) 1.337 0.755–2.367 0.319

ALB (<35/≥35 g/L) 0.557 0.309–1.004 0.052

TBIL (<25.5/≥25.5 μmol/L) 1.238 0.687–2.231 0.478

DBIL (<12.5/≥12.5 μmol/L) 1.357 0.742–2.482 0.322

PT (<12.8/≥12.8 s) 1.574 0.876–2.828 0.129

AFP (<400/≥400 ng/mL) 2.438 1.317–4.516 0.005

Therapy method (TACE-HAIC/HAIC) 2.747 1.433–5.266 0.002

OS, overall survival; HCC, hepatocellular carcinoma; HR, hazard ratio; CI, confidence interval; HBsAg, hepatitis B surface antigen; ECOG, 
Eastern Cooperative Oncology Group; CP, Child-Pugh; WBC, white blood cell; HGB, hemoglobin; ALT, alanine aminotransferase; AST, 
aspartate aminotransferase; ALP, alkaline phosphatase; GGT, gamma-glutamyl transpeptidase; ALB, albumin; TBIL, total bilirubin; DBIL, direct 
bilirubin; PT, prothrombin time; AFP, alpha-fetoprotein; TACE, transarterial chemoembolization; HAIC, hepatic arterial infusion chemotherapy.

supply (17). The combination of TACE and HAIC integrates 
the advantages of both to achieve better tumor control.

A randomized phase III trial (18) reported that HAIC 
achieved a higher tumor response in large HCC than 
TACE (DCR: 82% vs. 61%, ORR: 46% vs. 18%). HAIC 
group got better prognosis than TACE group, with the 
median OS reached 23.1 and 16.1 months, respectively. 
With the prevalence of combination therapy, the TACE 
plus HAIC regimen was used in large HCC and revealed 
more promising results than TACE alone, as reported by 
He et al. and Huang et al. (12,13). A retrospective study by 

Huang et al. (13) verified that compared with TACE, TACE 
combined with HAIC can improve the median OS (19 vs. 
14 months, P=0.008) and PFS (9.3 vs. 6.3 months, P=0.005). 
Furthermore, no serious adverse events were observed in the 
combination therapy group. Within the scope of our study, 
we concluded that the combination of TACE and HAIC had 
a superior clinical effect to HAIC alone in patients with large 
HCC. To the best of our knowledge, this is the first study 
to compare the efficacy and safety of TACE combined with 
HAIC and HAIC alone in the treatment of large HCC. 

In addition, multivariate analyses revealed that the CP 
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Variable

Therapy. method

WBC (109/L)

ALB (g/L)

CP. score

AFP (ng/mL)

HAIC

<4.8

<35

A

<400

TACE-HAIC

≥4.8

≥35

B

≥400

N

41

35

35

65

32

32

38

38

8

41

Death

32

21

31

42

15

17

28

18

7

34

0.2 0.5 1.0 2.0 5.0

HR

Reference

Reference

Reference

Reference

Reference

0.38 (0.19, 0.76)

1.87 (0.95, 3.69)

1.08 (0.55, 2.10)

2.93 (1.18, 7.31)

2.52 (1.34, 4.71)

P

0.00634

0.07158

0.82865

0.02111

0.00392

Figure 3 Forest plot based on the results of the multivariate analysis of factors associated with overall survival. HR, hazard ratio; HAIC, 
hepatic arterial infusion chemotherapy; TACE, transarterial chemoembolization; WBC, white blood cell; ALB, albumin; CP, Child-Pugh; 
AFP, alpha-fetoprotein.

Table 4 Adverse events related to therapy

Adverse events

Any grade Grade 3–4

TACE-HAIC group 
(n=32)

HAIC group  
(n=41)

P value
TACE-HAIC group 

(n=32)
HAIC group  

(n=41)
P value

All 29 (90.6%) 35 (85.4%) 0.722 12 (37.5%) 8 (19.5%) 0.115

General symptoms

Fever 15 (46.9%) 9 (22.0%) 0.043 3 (9.4%) 2 (4.9%) 0.648

General fatigue 10 (31.3%) 9 (22.0%) 0.427 2 (6.3%) 1 (2.4%) 0.578

Gastrointestinal symptoms

Nausea/vomit 18 (56.3%) 21 (51.2%) 0.814 4 (12.5%) 4 (9.8%) 0.493

Abdomen pain 16 (50.0%) 19 (46.3%) 0.816 5 (15.6%) 3 (7.3%) 0.287

Anorexia 8 (25.0%) 11 (26.8%) >0.999 0 0 –

Ascites 2 (6.3%) 1 (2.4%) 0.578 0 0 –

Laboratorial indexes abnormalities

Elevated ALT level 11 (34.4%) 5 (12.2%) 0.044 4 (12.5%) 3 (7.3%) 0.692

Neutropenia 7 (21.9%) 7 (17.1%) 0.766 0 0 –

Anemia 6 (18.8%) 4 (9.8%) 0.317 0 0 –

Thrombocytopenia 9 (28.1%) 10 (24.4%) 0.791 4 (12.5%) 2 (4.9%) 0.394

Hypoalbuminemia 4 (12.5%) 3 (7.3%) 0.692 1 (3.1%) 0 0.438

Others

Hypertension 5 (15.6%) 6 (14.6%) >0.999 0 0 –

Sensory neuropathy 1 (3.1%) 0 0.438 0 0 –

TACE, transarterial chemoembolization; HAIC, hepatic arterial infusion chemotherapy; ALT, alanine aminotransferase.
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score and AFP level were independent predictive factors 
for OS in patients with large HCC. A previous study has 
reported that the higher CP score, the worse liver function, 
and the worse patient prognosis (19). AFP, a serum biomarker 
sensitive to liver cancer, has been reported by several studies 
to be closely related to the prognosis of patients (20-22). 

The challenge in the current study was the extent of 
embolism. On one hand, large tumors cannot be completely 
embolized during the first surgery. In the other hand, 
increased tumor necrosis may lead to more adverse events 
related to embolization. Therefore, we attempted to achieve 
embolization mostly or completely between 2–4 procedures, 
not at one time. Our study showed that the therapeutic 
schedule was safe and tolerable. Patients who underwent 
TACE had a higher frequency of fever and increased ALT 
levels; however, these were all manageable. Furthermore, 
combined TACE did not increase the occurrence of grade 
3/4 AEs. 

In our study, approximately 30% of patients have the 
feature of extrahepatic metastases. For these patients, 
subsequent therapy may be followed alone or in combination 
with other topical therapies, molecular-targeted agents, and/
or immune checkpoint inhibitors after initial local therapy 
failure or progression.

This study had several limitations. First, this was a 
retrospective study with a small number of enrolled patients 
and inevitable selection bias in the two groups, which may 
have affected the research. Future prospective multi-center 
randomized controlled studies are warranted to conduct. 
Second, not all patients reached complete embolism, 
and some large tumors were treated with gelatin sponge 
particles, which may have effect on the study. Third, the 
follow-up period was limited, and long-term efficacy and 
safety are needed to further study between TACE-HAIC 
and HAIC groups. Fourth, in this study, the patients in 
HAIC group had more ascites, more multiple HCC, and 
even lower ALB and higher total bilirubin, although no 
significant differences were found in baseline characteristics 
between the two groups, this may lead OS lower than 
TACE-HAIC group. So the conclusion of this study needs 
to be verified by large samples. 

Conclusions

TACE combined with HAIC yielded superior efficacy to 
HAIC alone in patients with large unresectable HCC, 
which dramatically prolonged the OS and PFS of the 
patients. Additionally, the combined therapeutic regimen 

was safe and tolerable. 
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