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Background: Hepatic artery infusion chemotherapy (HAIC) and anti-programmed cell
death protein-1 (PD-1) immunotherapy have shown promising outcomes in patients with
advanced hepatocellular carcinoma (HCC), respectively. However, the combination of the
two treatments has not been reported. In this study, we compared the efficacy of HAIC
combined with anti-PD-1 immunotherapy (HAICAP) and HAIC in patients with advanced
HCC.

Methods: Between November 2018 and December 2019, advanced HCC patients that were
treated with either HAICAP or HAIC were retrospectively recruited and reviewed for
eligibility. Efficacy was evaluated according to tumor response and survival.

Results: As a result, 229 patients were included in this study. Patients were divided into
HAICAP group (n = 81) and HAIC group (n = 148) accordingly. The follow-up time ranged
from 1.0 to 21.6 months, with a median of 11.0 months. The median overall survival was
18.0 months in the HAICAP group and 14.6 months in the HAIC group (p = 0.018; HR =
0.62; 95% CI 0.34-0.91). The median progression-free survival was 10.0 months in the
HAICAP group and 5.6 months in the HAIC group (p = 0.006; HR = 0.65; 95% CI
0.43-0.87). The disease control rate in overall response (83% vs 66%; p = 0.006) and
intrahepatic response (85% vs 74%, respectively; p = 0.045) were higher in the HAICAP
group than in the HAIC group.

Conclusion: In comparison to HAIC, HAICAP was associated with a better treatment
response and survival benefits for patients with advanced HCC.

Keywords: hepatocellular carcinoma, hepatic artery infusion chemotherapy, programmed
cell death protein-1, FOLFOX, combination therapy

Introduction

Hepatocellular carcinoma (HCC) is one of the most common malignancies and the
fourth leading cause of cancer-related deaths worldwide.! Unfortunately, due to its
uneventful onset, HCC often progresses to an advanced stage before it can be
detected, at which point surgical resection is not possible. In these cases, Barcelona
guidelines recommend oral sorafenib as the first-line treatment.”> However, the
outcome of these patients is barely improved, with a median survival time of 6.5
to 10.7 months.>* Hepatic artery infusion chemotherapy (HAIC) is an emerging
therapy that has attracted much attention due to its high response rates and favor-
able survival for advanced HCC.** HAIC has been widely applied as an alternative
therapy to sorafenib for advanced HCC patients in the Asian region.®® As
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a locoregional interventional therapy, HAIC showed better
efficacy and safety in the treatment of unresectable HCC
than conventional transarterial chemoembolization.®* !
Although HAIC had many benefits, it showed unsatisfying
control ability on extrahepatic metastases, indicating the
efficacy remains limited and needs to be further
improved.'?

Programmed cell death protein-1 (PD-1) inhibitors are
currently the focus of cancer research. The survival benefit
of PD-1 inhibitors in unresectable HCC patients is beyond
borders, with a median OS of 13.9-15.6 months, and its
treatment-related toxic effects are relatively low. 314
Recently, several studies reported the efficacy of PD-1
inhibitors in combination with tyrosine kinase inhibitors
or locoregional therapies in the comprehensive treatment
of advanced HCC.">'® As a systemic therapy, anti-PD-1
immunotherapy is expected to have great potential in
combination therapy.

To the best of our knowledge, the efficacy of HAIC in
combination with anti-PD-1 immunotherapy (HAICAP) in
advanced HCCs has never been reported. In this study, we
investigate the potential of anti-PD-1 immunotherapy as
a combination therapy of HAIC. We designed this retro-
spective study to compare the outcome of advanced HCC
patients with HAICAP or HAIC monotherapy, aiming to

provide a reference for the treatment of advanced HCC.

Materials and Methods

This study was conducted according to the ethical guide-
lines of the 1975 Declaration of Helsinki. The analysis of
patient data was reviewed and approved by the
Institutional Review Board and Human Ethics Committee
at the Sun Yat-sen University Cancer Center

(RDDA2020001831, SYSUCC, Guangzhou, China).

Patients

Between November 2018 and December 2019, the medical
records of patients diagnosed with HCC who received
HAICAP and HAIC treatment at the Department of
Liver Surgery of SYSUCC were reviewed for eligibility.
Patients were included based on the following specific
criteria: (a) patients were diagnosed with HCC through
imaging or pathology according to the AASLD practice
guidelines;'” (b) patients had at least one cycle of
HAICAP or HAIC; (c) no cancer-related therapies were
involved before or during HAICAP or HAIC; (d) patients
had a tumor classification of Barcelona Clinic Liver
Cancer (BCLC) B or C; (e) Child—Pugh (CP) was

classified as A; (f) patients aged 18 to 75; (g) no other
malignant tumors were diagnosed; and (h) complete med-
ical and follow-up data were available. All laboratory
serum test data were collected within 3 days before the
initial treatment. Imaging evaluation included enhanced
computed tomography (CT) or magnetic resonance ima-
ging (MRI) examination within a week before the initial
treatment.

Treatment Procedure

HAIC was administered according to previously described
procedures.'® Femoral artery puncture and catheterization
were performed in every cycle of treatment. The FOLFOX
regimen was administered via the hepatic artery as fol-
lows: 85 or 135 mg/m? oxaliplatin, 400 mg/m? leucovorin,
and 400 mg/m? fluorouracil on the first day; and 2400 mg/
m® fluorouracil over 46 hours. For HAICAP group,
patients received anti-PD-1 agents within 2 days before
or after the start of HAIC. Anti-PD-1 agents were used
intravenously at the standard dose (Supplementary Table

S1). The discontinuation of treatment depended on disease
progression, unacceptable toxicity, patient withdrawal of
consent, or changes of treatment plan. The final follow-up
ended on November 30, 2020. Enhanced CT or MRI was
performed every 4-6 weeks after treatment begins.
Routine follow-up intervals were 2—4 months.

Diagnosis and Definitions

Tumor response was defined as complete response (CR),
partial response (PR), stable disease (SD), or progressive
disease (PD) according to the modified Response
Evaluation Criteria in Solid Tumors 1.1 (mRECIST)."
Treatment-related adverse events (AEs) were evaluated
by National Cancer Institute Common Terminology
Criteria for Adverse Events version 4.0. Overall response
rate (ORR) was calculated as the sum of CR and PR.
Disease control rate (DCR) was calculated as the sum of
CR, PR, and SD. Overall survival (OS) was defined as the
time interval from treatment initiation to cancer-related
death. Progression-free survival (PFS) was defined as the
time interval from treatment initiation to progression or
death.

Statistical Analysis

Categorical variables in the baseline characteristics were
compared using the Pearson’s y” test or Fisher’s exact test.
Survival analysis was calculated using the Kaplan—Meier
method, and differences in the survival curves were
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HAICAP from 10/2018 to 12/2019
(n = 405)

Patients with HCCs treated with HAIC or

Excluded: n =176
Received previous therapies: 45
Simultaneous other anti-cancer therapy: 72
BCLC-Stage A: 44
Child-Pugh grade B/C: 13
Incomplete medical records: 2

229 patients assessed for eligibility

HAICAP
(n=81)

HAIC
(n=148)

Figure | Flow diagram summarizing the disposition process of patients.

analyzed with a Log rank test. All variables with a P value
<0.05 in univariate analyses were used in multivariate
analyses using Cox regression models. The hazard ratio
(HR) and confidence intervals (CI) were calculated.
A two-tailed P value <0.05 was considered statistically
significant. All data analyses were performed using SPSS
25.0 software (SPSS IL)
R version 4.0.2.

Inc., Chicago, and

Result

Patient Characteristics and Treatments
From November 2018 to December 2019, 405 patients with
HCCs who received HAICAP or HAIC were assessed. The
following cases were excluded: 45 patients received previous
surgery, interventional therapies, tyrosine kinase inhibitors or
immune-targeted therapies; 72 patients participated in other
treatments during HAICAP or HAIC; 44 patients were clas-
sified with a tumor grade of BCLC/A; 13 patients were
classified as CP B or C; and 2 patients had missing sections
in their medical records. Finally, a total of 229 patients were
included in the study, and the patients were divided into
HAICAP group (n = 81) or HAIC group (n = 148). The
patient characterization process is shown in Figure 1. Of
note, HAICAP was conducted in July 2018 in our center.

The clinical characteristics and treatment of patients
are summarized in Table 1. A total of 229 Asian patients
were included, 206 (90%) of whom were male. Most
patients were with CP score of 5 (82% in the two
groups) and BCLC/C (68% in the HAICAP group and
62% in the HAIC group). Two groups were comparable
in clinical characteristics, liver function and tumor bur-
den. PD-1 inhibitor categories are summarized in Table
S1. The cycles of HAIC in the HAIC group ranged from
1 to 8 (with a median of 3) and ranged from 1 to 6 in
the HAICAP group (with a median of 3). The cycles of
anti-PD-1 therapy in the HAICAP group ranged from 1
to 14 (with a median of 5). More patients in the
HAICAP group received subsequent surgical resection
than the HAIC group (17.3% vs 8.1%, P = 0.036).
Details
Supplementary Table S2.

of the follow-up treatment are listed in

Survival

The follow-up time ranged from 1.0 to 21.6 months,
with a median of 11.0 months. Patients in the
HAICAP group had significantly better survival out-
comes than those in the HAIC group. The 6-, 12- and
18-month OS was 97.5%, 80.4% and 55.1%, respec-

tively, in the HAICAP group, and 91.7%, 61.9% and
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Table | Baseline Clinical Characteristics of Patients

Characteristics® HAICAP (n=81) HAIC (n=148) P value
Age (years) 0.111
<50 30 37) 71 (48)
>50 51 (63) 77 (52)
Gender 0.602
Female 7(9) 16 (11)
Male 74 (91) 132 (89)
HBsAg 0.691
Negative 9 (I 14 (9)
Positive 72 (89) 134 91)
HBV-DNA 0.883
<10® 32 (40) 57 (39)
>10° 49 (60) 91 (61)
Liver cirrhosis 0.526
No 33 (41) 54 (36)
Yes 48 (59) 94 (64)
NLR 0915
<3 41 (51) 76 (51)
>3 40 (49) 72 (49)
PLT (10E9/L) 0.176
<100 9 (I 9 (6)
> 100 72 (89) 139 (94)
ALT (U/L) 0.159
<50 37 (46) 82 (55)
>50 44 (54) 66 (45)
AST (U/L) 0.197
<40 29 (36) 66 (45)
>40 52 (64) 82 (55)
AFP (ng/mL) 0.709
<400 36 (44) 62 (42)
>400 45 (56) 86 (58)
DCP (ng/mL) 0.977
<400 16 (20) 29 (20)
>400 65 (80) 119 (80)
Child—Pugh score 0.858
5 66 (82) 122 (82)
6 15 (18) 26 (18)
BCLC stage 0.386
B 26 (32) 56 (38)
C 55 (68) 92 (62)
Tumor number 0.977
Single 16 (20) 29 (20)
Multiple 65 (80) 119 (80)
(Continued)
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Table | (Continued).

Characteristics® HAICAP (n=81) HAIC (n=148) P value
Tumor distribution 0.124
Uni-lobar 48 (59) 72 (49)
Bi-lobar 33 (41) 76 (51)
Size of largest nodule (cm) 0.544
<5 9 (I 15 (10)
<5-10 30 (37) 55 (37)
<10-15 29 (36) 63 (43)
>15 13 (16) 15 (10)
Tumor thrombus® 0.112
None 29 (36) 68 (45)
Vpl-2 22 (27) 22 (15)
Vp3 22 (27) 38 (26)
Vp4 8 (10) 20 (14)
Extrahepatic metastasis 0.147
Absence 67 (83) 110 (74)
Presence 14 (17) 38 (26)

Notes: *No. (%); ®Tumor thrombus classification according to management of hepatocellular carcinoma in Japan.

Abbreviations: HAIC, hepatic infusion chemotherapy; HAICAP, hepatic infusion chemotherapy plus anti-programmed cell-death-protein-| agent; HBsAg, hepatitis
B surface antigen; HBV, hepatitis B virus; NLR, neutrophil-lymphocyte ratio; PLT, blood platelet; ALT, alanine aminotransferase; AST, aspartate aminotransferase; AFP, alpha-
fetoprotein; DCP, des-gamma-carboxy prothrombin; BCLC, Barcelona Clinic Liver Cancer.

41.3%, respectively, in the HAIC group. The median OS
was 18.0 months in the HAICAP group and 14.6 months
in the HAIC group (p = 0.018; HR = 0.62; 95% CI
0.34-0.91). The 3-, 6- and 12- PFS was 84.6%, 66.8%
and 41.8%, respectively, in the HAICAP group, and
70.2%, 47.5% and 26.3%, respectively, in the HAIC
group. The median PFS was 10.0 months in the
HAICAP group and 5.6 months in the HAIC group (p

A 100% == == HAICAP
HAIC
75%
50%
25%
p=0.018
0% HR, 0.62, (95% ClI, 0.34-0.91)
o

0 3 6 9 12 15 18 21
Time after treatment (months)
Number at risk

HAICAP 1 81 79 76 64 46 21 6 1

0 3 6 9 12 15 18 21
Time after treatment (months)

= 0.006; HR = 0.65; 95% CI 0.43-0.87). The survival
curves are shown in Figure 2. The forest plot analysis of
factors associated with OS and PFS is shown in Figure
3. Generally, compared to HAIC, HAICAP provided
a clinical benefit in patients with large, multiple, bilat-
eral HCCs, but failed to have a survival benefit in
patients with main portal vein tumor thrombus or extra-

hepatic metastasis.

B 100%7 = — HAICAP
HAIC
75%
50%
25%
p =0.006
oo| HR:0.65, (95% C1, 0.43-0.87)
o

0 3 6 9 12 15 18 21
Time after treatment (months)

Number at risk

HAICAP { 81 63 48 36 23 14 4 1

0 3 6 9 12 15 18 21
Time after treatment (months)

Figure 2 Kaplan—Meier curves of survival outcomes of patients in the two groups. (A) Overall survival. (B) Progression-free survival.
Abbreviations: HAIC, hepatic artery infusion chemotherapy; HAICAP, hepatic artery infusion chemotherapy combined with anti-PD-1 immunotherapy.
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No. of Hazard Ratio P value Hazard Ratio P value
Subgroup Patients (%) Overall survival (95% CI) Progression-free survival (95% CI)
All patient 229 (100) ..‘.‘ 0.62 (0.34 to 0.91) 0.018 »‘« 0.65 (0.43 to 0.87) 0.006
Age | [
<50 101 (44) —a—| 0.58 (0.2 t0 0.96) 0.039 — 0.66 (0.33 to 0.98) 0.042
> 50 128 (56) ——r— 0.88 (0.38 to 1.38) 0.329 — 0.77 (0.43 to 1.11) 0.124
Gender ' !
Female 23 (10) ; 1.2(0.04102.36) 0.25 — 2.66 (0.62to 4.7) 0.306
Male 206 (90) —) 0.66 (0.35 to 0.98) 0.04 = 0.58 (0.37 to 0.79) 0.002
Liver cirhosis ! !
No 87 (38) —p— 0.68 (0.22 to 1.14) 0.099 —— 0.62 (0.31 to 0.94) 0.029
Yes 142 (62)  —— 0.69 (0.32 to 1.07) 0.08 —o— 0.74 (0.43 to 1.06) 0.086
Hepatitis B ' !
No 23 (10) : 1.75 (0.13 t0 3.37) 0.61 —— 0.65 (0.12 to 1.19) 0.095
Yes 206 (90) ~‘~ 0.61(0.33t00.9) 0.018 - 0.69 (0.45 to 0.93) 0.02
Child-pugh score ' 1
5 188 (82) —@— 0.57 (0.28 to 0.86) 0.013 - 0.59 (0.37 t0 0.8) 0.002
6 41 (18) ———————  1.3(0.31t02.28) 0.743 ; 1.57 (0.51 to 2.63) 0.724
BCLC stage [ 1
B 82 (36) +—p—— 0.68 (0.13 to 1.22) 0.109 —— 0.61 (0.26 to 0.95) 0.033
c 147 (64) —P— 0.65 (0.33 to 0.97) 0.039 —0 0.73 (0.44 to 1.02) 0.06
NLR | '
<3 117 (51) —@— 0.57 (0.23t0 0.9) 0.024 —H— 0.65 (0.36 to 0.94) 0.028
>3 112 (49) ——— 0.88 (0.35t0 1.4) 0.315 —o— 0.74 (0.39 to 1.08) 0.099
AFP ' |
<400 98 (43) —_—— 0.96 (0.29 to 1.63) 0.393 —— 0.74 (0.35 to 1.13) 0.124
> 400 131(57) —4— 0.62 (0.29 to 0.94) 0.031 —— 0.67 (0.4 t0 0.95) 0.029
Tumor number | 1
1 45 (20) . 1.59 (0.32 to 2.86) 0.937 R s 0.87 (0.3 to 1.44) 0.289
>1 184 (80) ~Q~ 0.57 (0.29 to 0.86) 0.012 ~¢« 0.66 (0.41100.9) 0.013
Tumor size | 1
<10 109 (48)  ——0+— 0.88 (0.32 to 1.44) 0.314 —o— 0.75(0.39 to 1.1) 0.112
> 10 120(52)  —@— 0.59 (0.26 to 0.93) 0.029 —— 0.65 (0.37 to 0.94) 0.028
Tumor distribution ' 1
Uni-lobar 120 (52) — 1 0.84 (0.37 to 1.31) 0.264 —o—r 0.75 (0.42 to 1.07) 0.096
Bi-lobar 100 (48) +—&— 0.57 (0.2 t0 0.95) 0.037 —— 0.65 (0.33 to 0.97) 0.037
Tumor thrombus | |
None 97 (42) —— 0.54 (0.11 to 0.97) 0.043 — = 0.59 (0.27 to 0.91) 0.024
Vp1-3 104 (45)  —&—| 0.61 (0.25 to 0.97) 0.04 ——p 0.72 (0.39 to 1.04) 0.074
Vp4 28 (12) —t——————— 2.39(0.51104.27) 0.48 —r——————  1.29(0.33 t0 2.25) 0.754
Extrahepatic spread X '
No 177 (77) -—:0——- 0.76 (0.38 to 1.15) 0.144 -Q-' 0.61 (0.38 to 0.84) 0.005
Yes 52 (23) +——p—— 0.7 (0.15t0 1.26) 0.123 H————— 1.49(0.56 to 2.41) 0.686
1 1
 — | — | —— | —
0 05 1 15 2 25 0 05 1 15 2 25

< Favors HAICAP

Favors HAIC >

< Favors HAICAP

Figure 3 Forest plot for overall survival and progression-free survival of the whole cohort.
Abbreviations: HAIC, hepatic artery infusion chemotherapy; HAICAP, hepatic artery infusion chemotherapy combined with anti-PD-1 immunotherapy.

Tumor Response

Safety

Favors HAIC >

The treatment response is summarized in Table 2. Based
on mRESIST, for overall response, the ORR was 38% in
the HAICAP group and 30% in the HAIC group (p =
0.227), and the DCR was 83% in the HAICAP group
and 66% in the HAIC group (p = 0.006). For intrahepatic
response, the DCR was higher in the HAICAP group
(85%) than in the PL group (74%) (p = 0.045).

All AEs were evaluated as mild and manageable, and no
toxicity-associated deaths occurred in the follow-up. In
both groups, the most common AEs were pain, fever
and vomiting. Laboratory tests showed that decreased
albumin, and increased alanine aminotransferase and
aspartate aminotransferase were the most common

laboratory-related changes. No significant difference
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Table 2 Summary of Best Response
Variable HAICAP (n=81) HAIC (n=148) P value
No. (%)° No. (%)°
Overall Response®
Complete response 0 (0) 0 (0) 1.000
Partial response 31 (38) 45 (30) 0.227
Stable response 36 (44) 52 (35) 0.166
Progressive response 12 (15) 38 (26) 0.057
Not assessable 2(2) 13 (8) 0.092
Overall response rate 31 (38) 45 (30) 0.227
Disease control rate 67 (83) 97 (66) 0.006
Intrahepatic Responseb
Complete response 0 (0) 0 (0) 1.000
Partial response 33 (41) 53 (36) 0.461
Stable response 36 (44) 56 (38) 0.576
Progressive response 10 (12) 26 (18) 0.299
Not assessable 2 (2) 13 (8) 0.092
Overall response rate 33 (41) 53 (36) 0.461
Disease control rate 69 (85) 109 (74) 0.045

Notes: *Overall response included assessment of the change in tumor burden inside and outside the liver; "Intrahepatic response only included assessment of the change in

tumor burden inside the liver; “Treatment response was assessed in evaluable patients.

Abbreviations: HAIC, hepatic infusion chemotherapy; HAIC + AP, hepatic infusion chemotherapy plus anti-programmed cell death protein |.

was found in terms of AEs rate between the two groups.
The details of the
Supplementary Table S3.

events were summarized in

Prognostic Factor Analysis

The prognostic factors for survival are shown in Table 3.
The comparison of HAICAP to HAIC was identified as an
independent risk factor for both OS (HR = 0.518; 95% CI
0.314-0.854; p = 0.010) and PFS (HR = 0.617; 95% CI
0.435-0.876; p = 0.007) in multivariate analysis.

Discussion

Treatment strategies for advanced HCC have progressed
with the emergence of updated technology of intervention
chemotherapy and immune-targeted therapy. This retro-
spective study demonstrated anti-PD-1 immunotherapy
combined with HAIC can achieve a better survival benefit
and tumor control rate compare to HAIC alone for patients
with advanced HCC.

HAIC is frequently adopted as a treatment for locally
advanced HCC in Japan and other Asian countries. Its
reported median OS is 2.8 to 15.9 months, and a median
time to progression of 2.0 to 7.5 months.*® The survival
outcomes were consistent in our study. Several studies
have of HAIC-related

investigated the efficacy

combination therapies in advanced HCC. In the same
center, He et al reported that HAIC plus sorafenib
showed a median OS of 13.37 months and a median
PFS of 7.03 months in HCC patients with portal vein
tumor thrombus (PVTT).?' In addition, a randomized,
Phase II trial in Japan revealed sequential HAIC-
sorafenib regimen failed to improve the survival benefit
compared with sorafenib alone for advanced HCC.?
However, the study was underpowered regarding its
Another
radiotherapy  brought

primary and secondary endpoints.
that HAIC plus
a significantly longer OS and PFS (median, 9.9 vs 5.3,

study
reported

and 3.9 vs 1.9 months) compared to sorafenib alone in
HCCs with main PVTT.* In contrast, HAIC plus PD-1
inhibitors in our study brought satisfying survival bene-
fits and had the potential to be an option in the treat-
ment of advanced HCC.

In the subgroup analysis, significant differences were
not reached in certain subgroups with small proportional
cohorts due to limitations in the number of cases. In
general, HAICAP versus HAIC provided a survival
advantage in patients with multiple, bi-lobar tumors
and tumor diameters greater than 10 cm. It should be
noted, however, that HAICAP was less effective in

patients with main portal vein tumor thrombus and

Journal of Hepatocellular Carcinoma 2021:8
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extrahepatic metastases. These findings suggested that as
a locoregional approach, HAIC can control intrahepatic
lesions. It is, unfortunately, not as effective in managing
extrahepatic metastases. Although anti-PD-1 therapy
was combined, it might only produce limited benefit
for survival in very late-stage HCC patients. However,
the treatment response showed higher DCR in the
HAICAP group compared to the HAIC group, especially
in overall response analysis (83% vs 66%). Given HAIC
has limited ability to control the progression of extra-
hepatic metastases, anti-PD-1 therapy mobilizes sys-
temic immune response, which may compensate for
the limitation of HAIC monotherapy.

Of note, all the patients in our study received HAIC
of the oxaliplatin-based regime, which is more effec-
tive than cisplatin-based regime.?! The survival benefit
observed in this study may owe to the synergistic
antitumor effect of PD-1 inhibitors and Oxaliplatin.
5-Fluorouracil combined with oxaliplatin can induce
immunogenic cell death (ICD) in the murine colon
cancer model and improve anti-PD-1 efficacy, rever-
sing the resistance of colon cancer to
immunotherapy.>* Besides, oxaliplatin can be used as
an inducer of ICD and as a modulator of the tumor
immune microenvironment. Combination of PD-1 inhi-
bitors enhances the suppression of HCC growth and
TGF-B secretion and augmentation of inflammatory
cytokine secretion.?”

The present study has some limitations. First, the
study was a retrospective study in a single center.
A majority of included patients were with hepatitis-
B-related HCC. The results need to be validated in
external cohort with different disease backgrounds.
Second, the categories of PD-1 inhibitors varied in
the HAICAP group, which might influence the unifor-
mity of the treatment procedure. Third, due to the
limitations of retrospective study, subsequent therapies
after HAIC or HAICAP were uncontrolled. Treatment
options have an impact on survival to some extend.
Findings from this study should be further expanded
to a multicenter study to obtain higher level medical
evidence.

Conclusion

Based on our results, HAICAP is associated with better
treatment response and survival benefits compared to
HAIC. Thus, HAICAP may be a potential new treatment
option for advanced HCC.
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