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This study sought to identify factors that are predictive of a therapeutic response to hepatic arterial infusion
chemotherapy (HAIC) by focusing on the number of prior transcatheter arterial chemoembolization (TACE)
sessions. To determine the parameters predicting a good response to HAIC, we retrospectively analyzed
170 patients with hepatocellular carcinoma (HCC) who received HAIC regimens comprising low-dose cisplatin
combined with 5-fluorouracil (LFP) or cisplatin (CDDP) for the first time. In both the LFP and CDDP regi-
mens, the response rates were significantly lower in patients with three or more prior TACE sessions than in
those with two or fewer prior TACE sessions (LFP 57% versus 28%; p=0.01, CDDP 27% versus 6%; p=0.01).
Multivariable logistic regression analysis revealed that the number of prior TACE sessions (=3) was signifi-
cantly associated with non-responder status (odds ratio 4.17, 95% Confidence Interval (CI) 1.76-9.86) in addi-
tion to the HAIC regimen. Multivariable analysis using the Cox proportional hazards model revealed that a
larger number of prior TACE sessions (= 3) was a significant risk factor for survival (hazard ratio 1.60, 95% CI
1.12-2.29) in addition to Child-Pugh class, serum alpha-fetoprotein concentration, and maximum diameter of
HCC. HCC patients who receive fewer prior TACE sessions (<2) were found to be better responders to HAIC.

Key words: hepatic arterial infusion chemotherapy, hepatocellular carcinoma, refractory, transcatheter arterial
chemoembolization

M ost treatment algorithms for hepatocellular car-

cinoma (HCC) recommend transcatheter arte-
rial chemoembolization (TACE) as the standard-of-care
for intermediate HCC [1-3]. Guidelines from the
American Association for the Study of Liver Disease
(AASLD) [1] and the European Association for the
Study of the Liver (EASL) [2] recommend molecu-
lar-targeted agents as an alternative therapy when TACE
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is unsuitable or when patients are refractory to TACE.
In contrast, the Japanese clinical practice guideline
for HCC [3] recommends the use of hepatic arterial
infusion chemotherapy (HAIC) as well as molecu-
lar-targeted agents based on studies that have reported
the anticancer effects of HAIC in some patients with
intermediate or locally advanced HCC without distant
metastasis. In a prospective phase 2 study with HCC
patients, Ikeda et al. [4] found that sorafenib plus HAIC
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with cisplatin significantly prolonged overall survival
when compared to sorafenib alone. In a prospective
phase 3 trial, Kudo et al. [5] found that the combination
therapy of sorafenib and HAIC with low-dose cisplatin
plus 5-fluorouracil improved the median survival time
of HCC patients with main portal vein invasion when
compared to sorafenib monotherapy. Furthermore, in
a large-scale nationwide propensity-score matched
analysis, Nouso et al. [6] found that the median survival
time was longer for patients who underwent HAIC with
5-fluorouracil and cisplatin than for patients who did
not receive active treatment.

Because no definite biomarker has been established
that predicts the response to HAIC and molecular-tar-
geted agents, it has been difficult to establish whether
use HAIC or molecular-targeted agents would benefit
HCC patients. Patients with HCC that is refractory to
TACE are known to exhibit a poorer response to HAIC
compared with those who are not refractory to TACE
[7,8]. We speculated that pretreatment TACE status
might be a marker that predicts which patients may
benefit from HAIC. Few previous studies have
attempted to explore this relationship precisely.

Our study aimed to identify predictive factors that
determine the therapeutic response to HAIC, especially
focusing on the number of prior TACE sessions in a
cohort of clinically consecutive patients.

Materials and Methods

Patients.  Between 1999 and 2016, 271 patients
with HCC who received HAIC at the Department of
Gastroenterology and Hepatology, Okayama University
Graduate School of Medicine, Dentistry and
Pharmaceutical Sciences were enrolled in this study.

The exclusion criteria for 101 patients are listed in
Fig.1, and the remaining 170 patients were analyzed.
Of these patients, 97 patients received low-dose cispla-
tin combined with 5-fluorouracil (LFP) and 73 patients
received cisplatin (CDDP).

The study protocol was approved by the Human
Ethics Review Committee of Okayama University
(#2007-013) and was conducted in accordance with the
Declaration of Helsinki.

Diagnosis and eligibility criteria for HAIC. =~ HCC
was diagnosed by typical imaging findings using ear-
ly-phase enhancement and late-phase contrast washout
on dynamic computed tomography (CT) [9,10] or
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Between 1999 and 2016, 271 HCC patients received HAIC

+——— 101 patients were excluded

» Unusual HAIC regimen (n=34)

+ Not evaluate the response through
radiological imaging (n=23)

+ Received molecular targeted agents before
initiating HAIC (n=19)

« Unknown about the treatment history
before initiating HAIC (n=9)

+ Child-Pugh grade C (n=2)

+ PLT <50,000/uL (n=11)

+ T.Bil 23.0mg/dL (n=1)

+ Cr>1.5mg/dL (n=2)

170 patients were assessed

Fig. 1 Study profile. HCC, hepatocellular carcinoma; HAIC,
hepatic arterial infusion chemotherapy; PLT, platelet; T.Bil, total
bilirubin; Cr, creatinine.

dynamic magnetic resonance imaging (MRI) [10]
together with the elevation of serum alpha-fetoprotein
(AFP) or des-gamma-carboxy prothrombin (DCP) con-
centration [11].

The eligibility criteria for HAIC at our institution
were as follows: 1) Child-Pugh A or B; 2) Eastern
Cooperative Oncology Group (ECOG) performance
status [12] 0-2; 3) ineligible for curative treatments
such as hepatic resection and thermal ablation; 4)
unsuitable for or refractory to TACE [13]; 5) no refrac-
tory ascites; 6) leukocyte count >1,500 /uL, platelet
count 50,000 /uL, serum total bilirubin <3.0 mg/dL,
serum creatinine <1.5mg/dL; 7) lacking distant
metastasis, or with distant metastasis if the intrahepatic
tumor burden was estimated to be the critical prognos-
tic factor.

Catheterization and treatment protocol.  The
treatment procedure of TACE was as follows: a mixture
of iodized oil (Guerbet, Tokyo, Japan) and epirubicin
(Pfizer, Tokyo, Japan, or Sawai Pharmaceutical,
Osaka, Japan) were injected through a microcatheter
located at the tumor feeder distal to the segmental or
subsegmental hepatic artery, followed by gelatin sponge
particles (Nippon Kayaku, Tokyo, Japan).

To deliver the LFP regimen, an intra-arterial cathe-
ter was inserted from the right femoral artery and its tip
was placed in the gastroduodenal artery with a side hole
at the common hepatic artery. The right gastric and the
gastroduodenal arteries were embolized to avoid efflux
of chemotherapeutic agents into the stomach and duo-
denum. In patients with a “replaced” right hepatic
artery, i.e., patients in whom this artery arises from the
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superior mesenteric artery rather than the celiac artery,
the right hepatic artery was embolized to alter the blood
flow. An indwelling reservoir was implanted subcuta-
neously in the anterior right thigh. The treatment pro-
tocol for LFP was continuous hepatic arterial infusion
with 5-fluorouracil (Kyowa Kirin, Tokyo, Japan, or
Towa Pharmaceutical, Osaka, Japan) (250 mg/day,
Monday-Friday for 4 weeks), and daily hepatic arterial
infusion with cisplatin (Nippon Kayaku, Tokyo, Japan,
or Yakult Honsha, Tokyo, Japan) (10 mg/body for
30 min, Monday-Friday for 4 weeks). [14,15].

In the CDDP regimen, cisplatin (IA call”; Nippon
Kayaku, Tokyo, Japan) was administered concurrently
for 30 minutes at 65 mg/m?/cycle via a catheter placed
in the proper hepatic artery [16], or in the left and right
hepatic artery when the patient had a replaced right
hepatic artery.

After a drug washout period of 4-6 weeks to reduce
chemotherapy-related toxicity, patients received peri-
odic and repeated treatment until the radiological
assessment of disease progression was performed or
until intolerable severe adverse events occurred.

The HAIC regimen (LFP or CDDP) to be used was
discussed by a cancer board comprising hepatologists
belonging to our institution. In general, the response
rate to the LFP regimen has been suggested to be higher
than that to the CDDP regimen [16-20]. However, the
LFP regimen is invasive, in that a reservoir must be
implanted, and the course of LFP requires more time
than the CDDP regimen to complete. Therefore, the
cancer board recommended that only more advanced
and younger HCC patients receive the LFP regimen.

Evaluation.  To assess the response to HAIC
within the intrahepatic HCC nodules, we used the
Response Evaluation Criteria in Solid Tumors guide-
lines versionl.1 [21] and applied them to radiological
imaging (contrast-enhanced CT or MRI), which was
performed one month after the end of 1 course of
HAIC.

The number of TACE sessions performed before the
first HAIC was counted as the number of prior TACE
sessions. Those TACE procedures performed in combi-
nation with curative treatments such as surgical resec-
tion and thermal ablation were excluded from this
count.

The survival duration was assessed from the date of
the first HAIC to the date of death or the last follow-up
day.
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Statistical analysis.  All statistical analyses were
performed using the JMP statistical software package,
version14.0 (SAS Institute, Cary, NC, USA).
Continuous variables are expressed as medians and
ranges. Statistical significance was assessed by a non-
parametric test. Pearson’s x2 test was performed to
compare categorical variables. Univariable and multi-
variable analyses were performed using logistic regres-
sion to determine the parameters predicting response to
HAIC. In the univariable and multivariable analyses,
cut-off values of continuous variables were adopted
from previous reports [11,22-25]. The results of uni-
variable and multivariable analyses are presented as
odds ratios (ORs) with corresponding 95% confidence
intervals (CIs). Survival curves were generated by the
Kaplan-Meier method and compared by the log-rank
test. Univariable and multivariable analyses were per-
formed using the Cox proportional hazards model to
determine the parameters predicting survival. The
results of univariable and multivariable analyses are
presented as hazard ratios (HRs) with corresponding
95% CIs. P values less than 0.05 were considered statis-
tically significant.

Results

Patient profiles. ~ Demographic and clinical char-
acteristics of the patients enrolled in this study are sum-
marized in Table 1. Most of the patients presented with
intermediate or locally advanced HCC without distant
metastasis according to the Barcelona Clinic Liver
Cancer staging system [26]. More patients received the
LFP regimen than the CDDP regimen. The maximum
diameter of the HCC was significantly greater, and the
proportion of patients with tumor invasion to the main
trunk or first-order branches of the portal vein was sig-
nificantly higher in the LFP group than in the CDDP
group. Median age and the number of prior TACE ses-
sions in the CDDP group were significantly higher than
those in the LFP group.

Treatment response.  Of all the patients, 10 (6%)
exhibited complete response, 50 (29%) exhibited partial
response, 48 (28%) exhibited stable disease, and 62
(36%) exhibited progressive disease as the best overall
response. The response rate (complete response and
partial response) was 35%, and the disease control rate
(complete response, partial response, and stable dis-
ease) was 64%. With respect to the HAIC regimen, the
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Table 1 Demographic and clinical characteristics of the patients

Total (n=170) LFP Group (n=97) CDDP Group (n=73) P-value
Age, years' 69 (31-89) 65 (31-89) 73 (43-85) <0.01
Gender (male) 137 (81%) 84 (87%) 53 (73%) 0.02
HBsAg (positive) 37 (22%) 24 (25%) 13 (18%) 0.27
Anti-HCV (positive) 100 (59%) 58 (60%) 42 (58%) 0.76
Child-Pugh class (B) 58 (34%) 29 (30%) 29 (40%) 0.18
WBC, /uL’ 4290 (1960-13460) 5100 (2400-13460) 3820 (1960-10180) <0.01
Hegb, g/dL* 12.3 (6.9-18.5) 12.7 (8.7-18.5) 11.9 (6.9-16.0) 0.01
PLT, x 10%/uL® 12.8 (5.0-65.3) 14.2 (6.0-65.3) 11.3 (5.0-27.7) <0.01
T.Bil, mg/dL? 0.91 (0.21-2.88) 0.86 (0.38-2.73) 0.98 (0.21-2.88) 0.06
Alb, g/dL" 34 (2.3-4.6) 3.6 (2.3-4.6) 3.2 (2.4-4.6) <0.01
Cr, mg/dL’ 0.74 (0.39-1.43) 0.72 (0.39-1.17) 0.76 (0.39-1.43) 0.01
AFP, ng/mL" 163 (1.6-455560) 373 (2.1-455560) 77 (1.6-413400) <0.01
DCP, mAU/mL" 902 (10-942700) 2306 (10-708400) 316 (10-942700) <0.01
Maximum diameter of HCC, mm" 50 (7-200) 60 (10-200) 30 (7-179) <0.01
No. of HCC (multiple) 146 (86%) 86 (89%) 60 (82%) 0.23
PVTT (Vp3 or Vp4) 46 (27%) 38  (39%) 8 (11%) <0.01
Distant metastasis (presence) 23 (14%) 17 (18%) 6 (8%) 0.07
No. of prior TACE sessions 1 (0-13) 0 (0-13) 2 (0-12) <0.01

LFP, low-dose cisplatin combined with 5-fluorouracil; CDDP, cisplatin; HBsAg, hepatitis B surface antigen; anti-HCV, antibody against
hepatitis C virus; WBC, white blood cell; Hgb, hemoglobin; PLT, platelet; T.Bil, total bilirubin; Alb, albumin; Cr, creatinine; AFP,
alpha-fetoprotein; DCP, des-gamma-carboxy prothrombin; HCC, hepatocellular carcinoma; No., number.; PVTT, portal vein tumor
thrombosis; Vp3, tumor invasion to the first-order branches of the portal vein; Vp4, tumor invasion to the main trunk of the portal vein;
TACE, transcatheter arterial chemoembolization. "Data were expressed as median (range) unless otherwise noted.

response rate of LFP was significantly higher than that
of CDDP (49% versus 16%; p<0.01).

Table 2 depicts the clinical background of the
responders and the non-responders. When compared
to responders, a significantly higher proportion of the
non-responders received the CDDP regimen (55% ver-
sus 20%; p<0.01) and had =3 prior TACE sessions
(47% versus 15%; p<0.01). On the contrary, the max-
imum diameter of HCC, number of HCC lesions, and
presence of distant metastasis did not influence the
response to HAIC.

Figure 2 demonstrates the relationship between the
response rate to HAIC and the number of prior TACE
sessions. In both regimens, the response rates to HAIC
were significantly lower in the patients with three or
more prior TACE sessions than in those with two or
fewer prior TACE sessions (LFP 57% versus 28%;
p=0.01, CDDP 27% versus 6%; p=0.01).

Among 15 pretreatment clinical parameters, the
p-values of platelet count (<12.0 x 10*/uL), presence of
tumor invasion to the main trunk or the first-order
branches of the portal vein, HAIC regimen (CDDP),
and number of prior TACE sessions (>3) were less than
0.10 in the univariable analyses for non-responders.

Multivariable logistic regression with these factors
revealed that two were significant risk factors for
non-responders: HAIC regimen (CDDP) (OR 4.21,
95% CI 1.86-9.53) and number of prior TACE sessions
(>3) (OR 4.17, 95% CI 1.76-9.86) (Table 3).

Survival.  The median survival time and the
cumulative survival rate at 12 months for all patients
was 11.4 months and 50%, respectively (Fig.3A). The
patients who received two or fewer prior TACE sessions
had significantly prolonged survival compared with
those who received three or more prior TACE sessions
(p=0.02) (Fig.3B). In both HAIC regimens, respond-
ers had significantly prolonged median survival times
compared with non-responders (LFP, 16.4 months ver-
sus 6.8 months, p<0.01; CDDP, 28.6 months versus
10.9 months, p<0.01) (Fig.3C,D).

Among 15 pretreatment clinical parameters, the
p-values of Child-Pugh class B, serum AFP concentra-
tion (=200 ng/mL), maximum diameter of HCC
(=50 mm), presence of distant metastasis, and number
of prior TACE sessions (>3) were less than 0.10 in the
univariable analyses for survival. Multivariable analysis
with these factors revealed four as significant risk fac-
tors for survival: Child-Pugh class B (HR 1.94, 95% CI
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Table 2  Clinical background of responders and non-responders

responders (n=60) non-responders (n=110) P-value
Age, years' 66 (31-89) 70 (34-87) 0.22
Gender (male) 51 (85%) 86 (78%) 0.28
HBsAg (positive) 14 (23%) 23 (21%) 0.71
Anti-HCV (positive) 36 (60%) 64 (58%) 0.81
Child-Pugh class (B) 18 (30%) 40 (36%) 0.40
WBC, /uL’ 4895 (2400-10970) 4135 (1960-13460) 0.05
Hgb, g/dL" 12.8 (8.3-18.5) 120 (6.9-17.9) 0.06
PLT, x10%/uL® 13.8 (6.0-46.4) 11.8 (5.0-65.3) 0.26
T.Bil, mg/dL? 0.86 (0.21-2.66) 0.94 (0.38-2.88) 0.50
Alb, g/dL" 35 (2.3-4.5) 3.4 (2.4-4.6) 0.17
Cr, mg/dL’ 0.72 (0.48-1.08) 0.75 (0.39-1.43) 0.22
AFP, ng/mL" 141 (3.4-170910) 279 (1.6-455560) 0.81
DCP, mAU/mL" 320 (10-511100) 1372 (10-942700) 0.21
Maximum diameter of HCC, mm" 50 (8-200) 48 (7-180) 0.95
No. of HCC (multiple) 50 (83%) 96 (87%) 0.48
PVTT (Vp3 or Vp4) 22 (37%) 24 (22%) 0.03
Distant metastasis (presence) 6 (10%) 17 (15%) 0.32
HAIC regimen (CDDP) 12 (20%) 61 (55%) <0.01
No. of prior TACE sessions (> 3) 9 (15%) 52 (47%) <0.01

HAIC, hepatic arterial infusion chemotherapy

Other abbreviations were the same as indicated in the footnote of Table 1. "Data were expressed as median (range) unless otherwise

noted.
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Response rate according to the number of prior TACE sessions. For both the LFP regimen (A) and CDDP regimen (B), the

response rates were significantly lower in the patients with three or more prior TACE sessions than in those with two or fewer prior TACE
sessions (LFP 57% versus 28%; p=0.01, CDDP 27% versus 6%; p=0.01). TACE, transcatheter arterial chemoembolization; LFP, low-
dose cisplatin combined with 5-fluorouracil; CDDP, cisplatin; No., number

1.37-2.74), serum AFP concentration (=200 ng/mL)
(HR 1.65, 95% CI 1.19-2.29), number of prior TACE
sessions (=3) (HR 1.60, 95% CI 1.12-2.29), and maxi-

mum diameter of HCC (=50 mm) (HR 1.53, 95% CI

1.10-2.11) (Table 4).

Discussion

To the best of our knowledge, this is the first report

that closely evaluates the relationship between the num-

ber of prior TACE sessions and the efficacy of HAIC.
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Table 3  Risk factors for non-responders
Variables Univariable Multivariable
OR (95% Cl) P-value OR (95% Cl) P-value
Age (265 yr) 1.05 (0.54-2.02) 0.87
Gender (male) 0.63 (0.27-1.46) 0.28
HBsAg (positive) 0.86 (0.40-1.84) 0.71
Anti-HCV (positive) 0.92 (0.48-1.76) 0.81
Child-Pugh class (B) 1.33 (0.67-2.61) 0.40
Hgb (£12.0 g/dL) 1.40 (0.74-2.64) 0.29
PLT (£12.0 X 10*/uL) 1.73  (0.91-3.28) 0.09 0.94 (0.44-1.97) 0.87
AFP (2200 ng/mL) 1.26 (0.67-2.38) 0.46
DCP (2100 mAU/mL) 111 (0.54-2.29) 0.76
Maximum diameter of HCC (=50 mm) 0.90 (0.48-1.69) 0.74
No. of HCC (multiple) 1.37 (0.56-3.30) 0.48
PVTT (Vp3 or Vp4) 0.48 (0.24-0.96) 0.03 1.03 (0.47-2.26) 0.93
Distant metastasis (presence) 1.64 (0.61-4.42) 0.32
HAIC regimen (CDDP) 497 (2.38-10.3) <0.01 421 (1.86-9.53) <0.01
No. of prior TACE sessions (> 3) 5.08 (2.27-11.3) <0.01 417 (1.76-9.86) <0.01

OR, odds ratio; Cl, confidence interval.

Other abbreviations were the same as indicated in the footnote of Table 1 and Table 2.
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Survival of patients. A, The median survival time and cumulative survival rate at 12 months of all patients were 11.4 months and

50%, respectively; B, The patients who received two or fewer prior TACE sessions had significantly prolonged survival compared with the
patients who received three or more prior TACE sessions (0=0.02); C, For the LFP regimen, responders had a significantly prolonged
median survival time compared with non-responders (16.4 months versus 6.8 months; p<0.01); D, For the CDDP regimen, responders had
a significantly prolonged median survival time compared with non-responders (28.6 months versus 10.9 months; p<0.01). TACE,
transcatheter arterial chemoembolization; LFP, low-dose cisplatin combined with 5-fluorouracil; CDDP, cisplatin.
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Table 4  Risk factors for survival
Variables Univariable Multivariable

HR (95% Cl) P-value HR (95% CI) P-value
Age (265 yr) 0.80 (0.58-1.12) 0.20
Gender (male) 0.72 (0.48-1.09) 0.13
HBsAg (positive) 1.34 (0.92-1.96) 0.12
Anti-HCV (positive) 0.81 (0.59-1.12) 0.21
Child-Pugh class (B) 1.70 (1.22-2.37) <0.01 1.94 (1.37-2.74) <0.01
Hgb (£12.0 g/dL) 111 (0.81-1.53) 0.50
PLT (£12.0 X 10*/uL) 1.28 (0.93-1.76) 0.12
AFP (2200 ng/mL) 1.51 (1.09-2.07) 0.01 1.65 (1.19-2.29) <0.01
DCP (2100 mAU/mL) 1.23 (0.85-1.79) 0.26
Maximum diameter of HCC (250 mm) 1.30 (0.95-1.79) 0.09 153 (1.10-2.11) 0.01
No. of HCC (multiple) 1.26 (0.79-2.00) 0.32
PVTT (Vp3 or Vp4) 1.05 (0.73-1.50) 0.77
Distant metastasis (presence) 1.62 (1.02-2.55) 0.03 1.57 (0.98-2.53) 0.05
HAIC regimen (CDDP) 0.95 (0.69-1.32) 0.79
No. of prior TACE sessions (> 3) 146 (1.05-2.05) 0.02 1.60 (1.12-2.29) <0.01

HR, hazard ratio.

Other abbreviations were the same as indicated in the footnote of Table 1, Table 2, and Table 3.

Our study indicated that fewer prior TACE sessions was
a favorable factor for good therapeutic response to
HAIC, in addition to the absence of extrahepatic
metastasis and good liver function, which have been
reported in prior studies during the past decade
[27,28]. Furthermore, the HAIC responders demon-
strated prolonged survival compared with non-re-
sponders in our study. These findings suggest that effi-
cacious HAIC can be anticipated in patients with fewer
prior TACE sessions who were either refractory to
TACE or unsuitable candidates for TACE.
Molecular-targeted agents are effective treatments
for patients with a Child-Pugh class A score. Thus,
unnecessary HAIC should be avoided to prevent the
deterioration of liver function due to disease progres-
sion. Nouso ef al. [6] reported that responders (those
with complete response and partial response) undergo-
ing HAIC with 5-fluorouracil and cisplatin displayed a
longer median survival time compared to those with
stable disease and progressive disease (25.8 months versus
9.5 months and 6.0 months, respectively; p<0.0001).
Furthermore, Kudo et al. [29] suggested that patients
who received a combination therapy comprising
sorafenib and HAIC with low-dose cisplatin plus 5-flu-
orouracil displayed a median survival time that was
significantly longer in responders than in non-respond-
ers (23.0 months versus 9.9 months; HR 0.28, 95% CI
0.16-0.49; p<0.0001). They also reported that objec-

tive response was an independent prognostic factor (HR
0.32, 95% CI 0.18-0.59; p=0.0003). Therefore, deter-
mining the pre-treatment simple and clinical factors
that are predictive of response to HAIC is a critical
problem that needs to be solved. However, despite
efforts to predict the efficacy of HAIC over the past
decade, little has been known about the factors that
influence the response to HAIC.

In the present study, we found that those with a his-
tory of numerous (>=3) TACE sessions had a lower
response rate to HAIC. Repetition of the TACE proce-
dure for intrahepatic recurrences presumably increases
the malignant potential of HCC, including the acquisition
of resistance to chemotherapeutic agents. Supporting
this hypothesis, Kojiro et al. [30] reported that among
patients with various anticancer therapies, the inci-
dence of HCC with sarcomatous appearance was most
frequently observed in patients who received repeated
TACE. They attributed this finding to phenotypic
changes in HCC cells induced by anticancer therapy, or
to some other factor(s) associated with therapy that
might accelerate the proliferation of pre-existing sarco-
matous cells in the original tumor.

Response rates to HAIC in HCC patients have varied
from study to study, and should be carefully considered
when trying to extrapolate its efficacy [7,8,16-20].
According to our results, a primary reason for the vari-
ability may be that most have not included the patients’
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prior treatment history with TACE in their analyses.
Indeed, the low response rate of the CDDP group in our
study, which was comparable to that observed in a
study reported by Iwasa ef al. [7], might be related to
the fact that a higher proportion these patients received
repeated TACE. Moreover, the patients with two or
fewer prior TACE sessions in the CDDP group in our
study achieved a response rate equivalent to those of
other studies reporting a good response (20.8-33.8%)
[16,20].

There are some limitations in our study. First, this
study was a retrospective cohort study. The assignment
of patients to HAIC or molecular-targeted agents as
their first treatment in the clinical setting was not
defined or controlled at the outset of the study.
Therefore, an undefined selection bias might exist.
Second, the HAIC regimen was not uniform; rather,
two different regimens, LFP and CDDP, were utilized,
and there were some differences in the demographic
and clinical characteristics of the patients who received
them. Moreover, the LFP regimen is not standardized;
some differences exist among institutions, although the
regimen used in our study was designed based on that
used in the two original studies [14,15]. Third, this
study was conducted at 1 institution. Additional pro-
spective studies with larger sample sizes spanning mul-
tiple institutions are warranted.

Nevertheless, we clearly demonstrated that HCC
patients who received fewer prior TACE sessions were
good candidates for HAIC treatment, especially when
the number was twice or fewer. In summary, our study
has the potential to guide effective therapeutic strategies
for using HAIC in patients with intermediate or locally
advanced HCC without distant metastasis.
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