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Background: There has been very limited investigation regarding the comparison of
adverse events (AEs) among radiofrequency ablation (RFA), conventional transarterial
chemoembolization (cTACE), and drug-eluting bead TACE (DEB-TACE) in treating HCC
patients; therefore, the present study aimed to resolve this issue.

Methods: Two-hundred and forty-six HCC patients (with a total of 267 procedures [treat-
ment times]) treated with RFA (73 patients with 79 procedures), cTACE (86 patients with 94
procedures), or DEB-TACE (87 patients with 94 procedures) were included. Demographic
and clinical data were collected. The information on AEs was also retrieved and analyzed.
Results: Total AEs incidence was notably different among the RFA group, cTACE group, and
DEB-TACE group and was the highest in cTACE group (86.2%), then in DEB-TACE group
(76.6%), and the lowest in RFA group (63.3%). Regarding specific AEs incidence, the incidences
of fever, fatigue, and nausea were distinctive among the three groups, while no distinctiveness
was found in incidence of other AEs. Furthermore, multivariate logistic regression revealed that
cTACE (versus RFA) was independently correlated with increased risk of total AEs, fatigue, and
nausea/vomiting; however, the interventional therapies were not independently correlated with
the risk of pain, fever or constipation. Other independent predictive factors for total AEs risk
were male gender, bronchial asthma, and disease duration.

Conclusion: cTACE resulted in the highest AEs incidence compared with RFA and DEB-
TACE in treating HCC patients.

Keywords: hepatocellular carcinoma, conventional transarterial chemoembolization, drug-

eluting bead transarterial chemoembolization, radiofrequency ablation, adverse events

Introduction

Hepatocellular carcinoma (HCC) incidence displays a declining trend in some
high-risk areas in the world, such as China, while, this phenomenon does not
block the way of HCC becoming one of the predominant culprits of cancer-related
mortality worldwide.'** For the purpose of eliminating HCC-related mortality,
screening has largely progressed owing to the fact that multiple randomized
clinical trials have demonstrated that patients who had experienced a screening
program had more favorable survival profiles compared to those who had not.>
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However, for individuals with higher risk, there is still
a lack of sufficient data suggesting the application of
screening, for instance the patients with non-alcoholic
fatty liver disease.®’ With respect to the treatment, like
in some other solid tumors, HCC patients are treated with
surgical resection, palliative therapy, and interventional
therapy, the last includes a series of treatments, such as
radiofrequency ablation (RFA) and transarterial che-
moembolization (TACE), which have experienced great
progression in the last few decades.® In addition, some
HCC patients could also benefit from hormone replace-
ment therapy.” In order to prolong HCC patients’ survi-
val, more effort is applied in improving the treatment
modalities technique and promoting advancement in
treatment efficacy, however work to decrease unnecessary
adverse events is relatively inadequate. Therefore, the
tolerance of therapies for HCC patients still needs to be
improved.

TACE is a recommended therapy for HCC patients at
intermediate stage.® Until now, various types of TACE treat-
ment have been developed, however, only the conventional
TACE and drug-eluting bead (DEB)-TACE are frequently
applied in clinical practice due to satisfying treatment efficacy
and acceptable AEs.'™!" As a potential curative therapy, dif-
ferent to TACE, RFA is usually regarded as a therapy for early
stage HCC patients who are not fit for hepatic resection.'*"
However, RFA is not restricted to this group of patients, it
could also be applied in other groups of patients, such as the
patients with solitary and deeply seated tumor who should
receive RFA to avoid unnecessary resection of the normal liver
tissue.'*'> In practice, these three therapies are the most
applied interventional therapies, which are categorized as
minimally invasive procedures. Respectively, their efficacy
has been validated in the target groups by multiple studies,
including high-quality clinical trials.'®'® However, surpris-
ingly, although they all present with acceptable safety profile
in the target groups of HCC patients, efforts to compare the
safety among RFA, cTACE, and DEB-TACE in HCC patients
have been extremely limited.

Hence, in this study, the purpose was to compare the
difference of AEs incidence induced by RFA, cTACE, and
DEB-TACE, as well as AEs risk factors in HCC patients.

Materials and Methods

Patients
This study retrospectively analyzed 246 HCC patients
(267 treatment times) who were treated by RFA,

cTACE, or DEB-TACE in our hospital from
October 2017 to June 2019. All analyzed patients met
the following screening criteria: 1) confirmed diagnosis
of HCC according to pathological examination; 2) age
>18 years old; 3) underwent RFA, cTACE, or DEB-
TACE therapy in our hospital; 4) clinical features data,
treatment data, and AEs data available; 5) no other
malignant diseases or solid tumors. This study was
approved by Institutional Review Board of Henan
(2018-S316), and all
patients or their family members provided written

Provincial People’s Hospital
informed consent. For those patients who provided
informed consent via their family members, it was due
to the fact that they were not able to sign the consent
themselves, due to various reasons, such as death. In
addition, the study was conducted according to the
Declaration of Helsinki.

Data Collection

Medical records of patients were reviewed, and the fol-
lowing data were abstracted: 1) treatment type: RFA,
cTACE, and DEB-TACE; 2) demographics: age and
gender; 3) underlying disease: hypertension, diabetes
mellitus, heart disease, and bronchial asthma; 4) history
of HCC: disease duration, surgical history, ablation his-
tory, TACE history, and radioactive seeds implantation
history; 5) tumor features: tumor size, tumor number and
blood supply of tumor; 6) laboratory indexes: total bilir-
ubin (TBIL), alanine transaminase (ALT), aspartate ami-
notransferase (AST) and creatinine (Cr); 7) treatment
information: embolization/ablation status, and total treat-
ment times; 8) AEs: pain, fever, nausea, vomiting, con-
stipation, fatigue, infection, liver abscess, and tumor
rupture. According to the common adverse events of
RFA, DEB-TACE or cTACE reported in previous stu-
dies, any adverse events that occurred during or after the
procedures were documented in detail.

Statistical Analysis

SPSS 22.0 statistical software (IBM, Chicago, Illinois,
USA) was applied for data processing and statistical ana-
lysis, and GraphPad Prism 7.02 (GraphPad Software Inc.,
San Diego, California, USA) was used for graphs plotting.
Quantitative data were described as mean with standard
deviation (SD) or median with interquartile range (IQR)
according to the distribution features, meanwhile the qua-
litative data were described as number as well as percen-
tage (No. (%)). In the analysis, since some patients
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received repeated treatments, the incidence of AEs in each
group was analyzed according to the number of total
treatment times. Among the 267 treatment times, the
total treatment times of RFA, ¢TACE, and DEB-TACE
were 79, 94, and 94, respectively. Comparison of AEs
incidence among three groups was determined by Chi-
squared test or Fisher’s exact test with Bonferroni correc-
tion for three-pairwise comparisons. Multivariate logistic
regression model analysis was applied to eliminate the
effect of confounding factors on the AEs risk. P value
<0.05 was considered as statistically significant.

Results

Characteristics of HCC Patients

The proportions of age (P = 0.134) and gender (P = 0.594)
were similar among the RFA group, cTACE group, and
DEB-TACE group (Table 1). In detail, the mean ages were
57.7£9.5 years, 58.1£9.2 years, and 5.4+10.1 years in RFA
group, cTACE, and DEB-TACE group, respectively. The
numbers of females and males were 16 (21.9%) and 57
(78.1%), 20 (23.3%) and 66 (76.7%), 15 (17.2%) and 72
(82.8%) in the three groups, respectively. However,
a difference was observed in the aspects regarding disease
duration (P < 0.001), ablation history (P < 0.001), TACE
history (P < 0.001), radioactive seeds implantation history
(P =0.007), tumor size (P < 0.001), blood supply of tumor
(P < 0.001), TBIL level (P = 0.044), ALT level (P =
0.001), and AST level (P = 0.001) among the three groups.
Detailed information about the other characteristics of
HCC patients was presented in Table 1.

Comparison of AEs Incidence

Based on the treatment times, incidence of total AEs was
notably different among the RFA group, ¢cTACE group,
and DEB-TACE group, which were 63.3%, 86.2%, and
76.6%, respectively (P = 0.002) (Figure 1). Specifically, it
was the highest in cTACE group, followed by DEB-TACE
group, and was the lowest in RFA group. After adjustment
in each two groups, the results displayed that total AEs
incidence was elevated in cTACE group compared with
RFA group (P < 0.001), while, there was no difference
between RFA group and DEB-TACE group (P = 0.168),
nor between ¢cTACE and DEB-TACE group (P = 0.276).
In terms of specific AEs incidence, the incidence of fever
(P = 0.002), fatigue (P < 0.001), and nausea (P < 0.001)
was distinguished among the three groups (Table 2). After
the adjustment in each two groups, fever (P = 0.027),

fatigue (P = 0.003), and nausea (P < 0.001) incidences
were all elevated in ¢cTACE group compared to RFA
group, meanwhile fever incidence (P = 0.003) was higher
in DEB-TACE group compared to RFA group, and fatigue
incidence (P < 0.001) was increased in cTACE group
compared to DEB-TACE group.

Comeparison of AEs Incidence by
Subgroup Analyses

Based on treatment times, subgroup analyses for assessing
the difference of total AEs incidence among the RFA,
cTACE, DEB-TACE groups were conducted and showed
that the total AEs incidence was different among the three
groups in patients with age > 60 years (P = 0.020), male
patients (P = 0.002), patients without hypertension (P =
0.002), patients without diabetes mellitus (P = 0.001),
patients without heart disease (P = 0.001), patients without
bronchial asthma (P = 0.01), patients with disease duration
> 4.0 months (P = 0.020), patients without surgical history
(P = 0.010), patients without ablation history (P = 0.032),
patients without TACE history (P = 0.002), patients with-
out radioactive seeds implantation history (P = 0.002),
patients with tumor size < 5.0 cm (P = 0.013), patients
with unifocal tumor (P = 0.006), patients with moderate
blood supply of tumor (P = 0.005), patients with abnormal
TBIL level (P = 0.034), patients with normal ALT level
(P = 0.003), patients with normal AST level (P = 0.003),
patients with normal Cr level (P = 0.007), and patients
with complete embolism/ablation (P = 0.007) (Table 3).

Independent Risk Factors for Total AEs

Incidence

Multivariate logistic regression analysis was conducted
based on the treatment times, and it revealed that cTACE
(versus RFA) was an independent risk factor for increased
total AEs incidence in HCC patients (P = 0.006) (Table 4).
In addition, male gender (P = 0.032), bronchial asthma
(P = 0.048), and discase duration > 4 months (P = 0.007)
could independently predict reduced total AEs incidence.

Independent Risk Factors for Specific AEs

Incidence

Moreover, based on treatment times, independent predictive
factors for each specific AE were also evaluated, and the
multivariate logistic regression analysis disclosed that, in
terms of pain, ablation history (P = 0.002) independently
TACE history

predicted decreased risk, however
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Table | Characteristics of HCC Patients

Items RFA (N=73) cTACE (N=86) DEB-TACE (N=87) P value
Demographics
Age (years), mean+SD 57.7+9.5 58.1+9.2 55.4+10.1 0.134
Gender, No. (%) 0.594
Female 16 (21.9) 20 (23.3) 15(17.2)
Male 57 (78.1) 66 (76.7) 72 (82.8)
Underlying disease
Hypertension, No. (%) 24 (32.9) 17 (19.8) 20 (23.0) 0.144
Diabetes mellitus, No. (%) 6 (8.2) 10 (11.6) 8(9.2) 0.752
Heart disease, No. (%) 5(6.8) 5(58) 8(9.2) 0.683
Bronchial asthma, No. (%) 1 (1.4) 1 (1.2) 2 (2.3) 0.822
History of HCC
Disease duration (months), median (IQR) 6.0 (3.0-24.0) 4.8 (2.0-19.3) 2.0 (1.0-6.0) <0.001
Surgical history, No. (%) 22 (30.1) 14 (16.3) 23 (26.4) 0.100
Ablation history, No. (%) 34 (46.6) 14 (16.3) 10 (11.5) <0.001
TACE history, No. (%) 49 (67.1) 46 (53.5) 28 (32.2) <0.001
Radioactive seeds implantation history, No. (%) 19 (26.0) 19 (22.1) 7 (8.0) 0.007
Tumor features
Tumor size (cm), mean+SD 3.7%2.6 4.8+3.2 6.5+3.7 <0.001
Tumor number, No. (%) 0.481
Unifocal 30 (41.1) 30 (34.9) 38 (43.7)
Multifocal 43 (58.9) 56 (65.1) 49 (56.3)
Blood supply of tumor, No. (%) <0.001
Little 7 (9.6) 2(2.3) 2 (2.3)
Moderate 57 (78.1) 60 (69.8) 43 (49.4)
Large 9 (12.3) 24 (27.9) 42 (48.3)
Laboratory indexes
TBIL (umol/L), median (IQR) 15.0 (11.4-22.5) 16.0 (11.5-23.8) 12.7 (9.0-20.4) 0.044
ALT (U/L), median (IQR) 23.0 (17.0-41.0) 28.0 (20.0-38.0) 38.0 (23.0-57.0) 0.001
AST (U/L), median (IQR) 30.0 (24.045.5) 38.0 (29.0-59.0) 43.0 (29.0-64.0) 0.001
Cr (umol/L), median (IQR) 56.0 (49.0-63.5) 60.0 (49.0-68.0) 57.0 (49.0-68.0) 0.719
Treatment information
Complete embolism/ablation, No. (%) 0.834
No 7 (9.6) 6 (7.0) 7 (8.0)
Yes 66 (90.4) 80 (93.0) 80 (92.0)
Total treatment times, No. (%) 79 94 94 0.951
| 67 (91.8) 78 (90.7) 80 (92.0)
2 6 (8.2) 8(9.3) 7 (8.0)

Notes: Comparison was determined by one-way analysis of variance (ANOVA), Chi-squared test or Kruskal-Wallis H-test.
Abbreviations: HCC, hepatocellular carcinoma; RFA, radiofrequency ablation; cTACE, conventional transarterial chemoembolization; DEB-TACE, drug-eluting bead
transarterial arterial chemoembolization; SD, standard deviation; IQR, interquartile range; TACE, transarterial chemoembolization; TBIL, total bilirubin; ALT, alanine

transaminase; AST, aspartate aminotransferase; Cr, creatinine.

(P = 0.046) independently predicted increased risk of pain
in HCC patients (Supplementary Table 1). As for fever,

male gender (P = 0.036) independently predicted lower
risk but disease duration > 4 months (P = 0.007) indepen-
dently predicted higher risk of fever (Supplementary
Table 2). In regard to fatigue, cTACE (versus RFA) was

an independent predictive factor for its increased risk

(P = 0.001) (Supplementary Table 3). In addition, heart
disease (P = 0.032) and complete embolization/ablation

(P = 0.020) were also independent predictive factors for
increased fatigue risk, however, larger blood supply of
tumor (P < 0.001) was independently correlated with
lower risk. As to nausea/vomiting, cTACE (P = 0.001)

was independently correlated with the increased risk, and
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Figure | Total AEs incidence comparison among RFA, cTACE, and DEB-TACE groups. The total AEs incidence was markedly distinctive among the RFA, cTACE, and DEB-

TACE groups.

Abbreviations: AEs, adverse events; RFA, radiofrequency ablation; cTACE, conventional transarterial chemoembolization; DEB-TACE, drug-eluting bead transarterial

chemoembolization.

radioactive seeds implantation history (P =0.014) as well as
abnormal ALT level (P = 0.013) were also independently
correlated with the increased risk (Supplementary Table 4).
But abnormal TBIL level (P = 0.033) was correlated with

decreased risk of nausea/vomiting independently.

Moreover, for the risk of constipation, diabetes mellitus

(P = 0.003) was revealed as an independent predictive

factor for the increased risk (Supplementary Table 5).

Table 2 Comparison of Specific AEs Incidence Among Three Groups

Items RFA cTACE DEB-TACE P value* | P value® | P value® | P value*
(Treatment (Treatment (Treatment
Times, n=79) Times, n=94) Times, n=94)
Pain 30 (38.0) 49 (52.1) 48 (51.1) 0.125 0.189 0.255 0.999
Fever, No. (%) 18 (22.8) 39 (41.5) 45 (47.9) 0.002 0.027 0.003 0.999
Fatigue, No. (%) 22 (27.8) 49 (52.1) 23 (24.5) <0.001 0.003 0.999 <0.001
Nausea, No. (%) 10 (12.7) 36 (38.3) 21 (223) <0.001 <0.001 0.294 0.051
Constipation, No. (%) 5 (6.3) 12 (12.8) 5(5.3) 0.136 0.471 1.000 0.225
Vomiting, No. (%) 4 (5.1 9 (9.6) 5(5.3) 0.395 0.786 1.000 0.798
Liver abscess, No. (%) 0 (0.0 I (1.1) 2 (2.1) 0416 1.000 0.999 1.000
Infection, No. (%) 0 (0.0) 0 (0.0) 2 (2.1) 0.157 - 0.999 0.999
Tumor rupture, No. (%) 0 (0.0 0 (0.0 I (1.1) 0.397 - 1.000 1.000

Notes: *Comparison among three groups. *Comparison between RFA group and cTACE group. tComparison between RFA group and DEB-TACE group. *Comparison
between cTACE group and DEB-TACE group. Comparison was determined by Chi-squared test or Fisher’s exact test corrected by Bonferroni method.
Abbreviations: AEs, adverse events; RFA, radiofrequency ablation; cTACE, conventional transarterial chemoembolization; DEB-TACE, drug-eluting bead transarterial

arterial chemoembolization.
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determined by Chi-squared test or Fisher’s exact test corrected by Bonferroni method.

Abbreviations: AEs, adverse events; RFA, radiofrequency ablation; cTACE, conventional transarterial chemoembolization; DEB-TACE, drug-eluting bead transarterial arterial chemoembolization; TACE, transarterial chemoembolization;

TBIL, total bilirubin; ALT, alanine transaminase; AST, aspartate aminotransferase; Cr, creatinine.

Discussion
RFA and TACE treatments are therapies generally used in
HCC clinical practice thanks to their satisfying efficacy
in target patient group, and also the adequate tolerability
that ensures the long-term use of these therapies.
Additionally, being different from RFA, TACE is
a palliative therapy that is usually used in HCC patients
who are in the middle stage, therefore most of the studies
investigating TACE are focused on middle stage
patients.'*'” For instance, a recent multicenter cohort
study revealed a complication rate of only 2.92% (330
cases in totally 11,298 procedures) in a large cohort of
9,411 HCC patients treated with RFA.?® And for ¢cTACE,
a previous retrospective cohort study illuminated that in
infiltrative HCC patients treated with cTACE, majority of
the AEs were mild (clinical grade 1-2), and the AEs at
advanced clinical grade merely occurred in a small pro-
portion of patients, such as hepatic bleeding (6.1%) and
GI bleeding (3.0%).>' As for DEB-TACE in HCC
patients, a retrospective cohort study reported that in
HCC patients who received DEB-TACE, the liver func-
tion assessed by laboratory indexes deteriorated in
a transient period of less than 3 months, and majority of
the AEs were considered as embolization syndrome,
which is manageable after supportive care.?>

To the best of our knowledge, no study has been
performed to assess the difference in AEs among RFA,
cTACE, and DEB-TACE in HCC patients, however, there
are mounting studies that have compared two modalities.
For instance, many studies state that DEB-TACE is non-
inferior to cTACE regarding safety. Additionally, for
example, an early randomized controlled study
illustrated that the liver toxicity evaluated by laboratory
indexes showed no difference between HCC patients trea-
ted with DEB-TACE and HCC patients treated with
¢TACE.> 1In addition, a retrospective cohort study
reported that in HCC patients in 0/A BCLC stage, the
clinical grade of abdominal pain was greatly reduced in
patients treated with DEB-TACE compared with patients
treated with cTACE.?* In terms of the safety of RFA versus
cTACE or DEB-TACE, a prior retrospective cohort study
reported that HCC patients treated with laparoscopic RFA
presented with notably decreased incidence of
complications compared to patients treated with DEB-
TACE.” Unfortunately, the studies predominantly aimed
at comparing the safety of RFA versus cTACE or DEB-
TACE are very rare, thus, there are no adequate previous

Cancer Management and Research 2021:13

5379

Dove:


https://www.dovepress.com
https://www.dovepress.com

Cao et al

Dove

Table 4 Multivariate Logistic Regression Analysis of Total AEs Risk

Items Multivariate Logistic Regression Model
P value OR 95% CI
Lower Higher

Interventional therapies

RFA Reference - - -

cTACE 0.006 3.291 1.401 7.728

DEB-TACE 0.586 1.268 0.540 2,978
Age=60 years 0.762 0.903 0.467 1.745
Male gender 0.032 0.331 0.121 0.907
Hypertension 0.324 1.460 0.688 3.100
Diabetes mellitus 0.648 1.311 0.410 4.194
Heart disease 0.743 1.239 0.345 4.443
Bronchial asthma 0.048 0.098 0.010 0.980
Disease duration=4 months 0.007 0.345 0.159 0.748
Surgical history 0.298 1.497 0.700 3.205
Ablation history 0.250 0.621 0.276 1.398
TACE history 0.525 1.248 0.631 2.468
Radioactive seeds implantation history 0.555 0.785 0.352 1.752
Tumor size25 cm 0.891 0.952 0.474 1.912
Multifocal tumor 0.166 1.593 0.825 3.078
Larger blood supply of tumor 0.994 0.998 0.530 1.879
Abnormal TBIL (219.0 umol/L) 0.687 0.869 0.438 1.722
Abnormal ALT (240.0 U/L) 0.164 1.861 0.776 4.463
Abnormal AST (240.0 U/L) 0.946 0.972 0.433 2.186
Abnormal Cr (250.0 umol/L) 0.439 0.727 0.325 1.628
Complete embolism/ablation 0.339 1.737 0.560 5.384

Abbreviations: AEs, adverse events; OR, odds ratio; Cl, confidence interval; RFA, radiofrequency ablation; cTACE, conventional transarterial chemoembolization; DEB-
TACE, drug-eluting bead transarterial arterial chemoembolization; TACE, transarterial chemoembolization; TBIL, total bilirubin; ALT, alanine transaminase; AST, aspartate

aminotransferase; Cr, creatinine.

findings to refer to. Regarding the results in our study, we
compared the incidence of total AEs and specific AEs
among patients treated with RFA, cTACE, and DEB-
TACE, then found that the total AEs incidence presented
with notable difference among RFA, cTACE, DEB-TACE
groups, and was the highest in cTACE group.
This suggested that cTACE might be the least tolerable
treatment in HCC patients when compared with RFA and
DEB-TACE. In regard to probable explanations, we specu-
lated that the result of total AEs incidence being the high-
est in cTACE group may be related to the technical
process of cTACE, including the application of lipiodol
and large size embolization particles, which could both
contribute to a higher AEs incidence.”’° Furthermore,
we also found a difference in incidence of fever, fatigue,
and nausea among the three therapies, and to be specific,
the incidences of fever, fatigue, and nausea were increased
in cTACE group compared to RFA group, fever incidence
was increased in DEB-TACE group in comparison to RFA

group, and fatigue incidence was elevated in cTACE group
compared to DEB-TACE group. These findings indicated
that RFA was superior to cTACE and DEB-TACE in HCC
patients regarding fever, fatigue, and nausea incidences,
which could provide some information when it comes to
decision-making in the management of HCC patients.
However, these differences in fever, fatigue, and nausea
incidences in RFA, cTACE, and DBE-TACE treatment in
HCC patients should be validated by clinical trials and
cohort studies with larger sample size.

Another aspect worth exploring is whether the charac-
teristics of HCC patients have an influence on the AEs
incidence in RFA, cTACE, and DEB-TACE treatments.
Therefore, the subgroup analysis was performed, which
disclosed that total AEs
patients with different demographic characteristics (age

incidence was distinctive in

and gender), clinical features (complication types, disease
duration, treatment history, and tumor features), liver func-
tion related laboratory indexes levels (ALT and AST
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levels), renal function related laboratory index level (Cr
level), and situation of complete embolization/ablation. In
addition, male gender was independently correlated with
increased fever risk in this study. Although we still have
insufficient clues regarding the correlation between male
gender and fever, this finding still provides information on
the prevention of fever in HCC patients in practice,
besides, there have been studies that revealed that male
gender is correlated with increased AEs risk in HCC
patients treated with TACE.' These data signify that
these features of HCC patients should be included in the
consideration of treatment modality selection when it
involves RFA, c¢TACE, and DEB-TACE. However,
although this is valuable information for clinical practice,
it still needs further establishment by more clinical studies.
In addition, in regard to the management of AEs, the most
common AEs, such as embolization syndrome, is rela-
tively easy to manage; however, several of the other
AEs, such as fatigue, is relatively troublesome because
there is still no drug that can efficiently cure fatigue.

Moreover, we also observed that cTACE was indepen-
dently correlated with increased risk of total AEs, fatigue,
and nausea/vomiting, this could result from the features
of ¢cTACE treatment involving the use of lipiodol and
large size embolization particles, as explained
previously.?'** Moreover, we also found that male gen-
der, bronchial asthma, heart disease, diabetes mellitus,
disease duration, blood supply of tumor, ablation history,
TACE history, radioactive seeds implantation history,
TBIL level, ALT level, and complete embolization/abla-
tion were also independent predictive factors for total
AEs or specific AEs. These probably could provide
more information on the management of HCC patients
regarding choosing the optimal therapy to maximize the
elimination of AEs. In addition, an issue which should be
discussed is that the indication of RFA and TACE was
somewhat different. However, from another aspect, RFA,
DEB-TACE, and ¢TACE were all part of the interven-
tional therapy which was carried out in the same
Department (Department of Intervention) in China, there-
fore, it was interesting to find out the safety difference
among them, which might provide more evidence about
the interventional therapy for HCC and for the reference
of Department of Intervention.

There were several limitations in the current study that
we would like to discuss. 1) A total of 267 procedures

(treatment times) were analyzed in this study, which was
a relatively small sample size and may have had inade-
quate statistical power. 2) Several characteristics of HCC
patients varied among the three groups, which might inter-
fere with the results regarding the AEs incidence.
However, considering the distinctive target patient groups,
it was difficult to enroll patients with matched clinical
features or treatment histories. 3) The observational time
was relatively short in our study, which might result in an
unclear difference in the long-term AEs in HCC patients
treated with the three modalities assessed in our study. 4)
Since the present study was a retrospective cohort study,
recall bias from the patients and documentation bias from
the clinicians or nurses responsible for recording the
patients’ information might exist. 5) Besides, comparing
the AEs in RFA and TACE treatments might be
a limitation as well, due to the fact that the targeted patient
population receiving RFA and TACE treatments is distinc-
tive. 6) Due to the retrospective design, it was not possible
to fully retrieve the grade of AEs for grade evaluation
using NCI CTCAE criteria, which needs to be explored
in future studies.

In conclusion, cTACE resulted in the highest AEs
incidence compared with RFA and DEB-TACE in HCC
patients. These findings may facilitate the decision-making
and AEs prevention in HCC treatment, since we found
a difference regarding AEs incidence among the three
treatments in HCC patients, and several clinical features
were correlated with increased or decreased AEs inci-
dence. Also, future studies should focus on investigating
the AEs induced by cTACE compared with RFA and
DEB-TACE in a larger cohort.
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