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Background: A number of cohort studies have compared the outcomes of transarterial
chemoembolization (TACE) and hepatic resection (HR) in the treatment of hepatocellular car-
cinoma (HCC). However, the effect of TACE versus HR remains controversial. Therefore, we
conducted a meta-analysis to assess the effectiveness of TACE and HR in HCC treatment.
Materials and methods: PubMed, Embase, Web of Science, Scopus, ClinicalTrials.gov,
and Cochrane library were searched from their inception until February 27, 2015 for relevant
studies. The literature search was updated on May 25, 2015. Eligible studies were cohort stud-
ies comparing the survival outcomes between HCC patients undergoing TACE and HR. The
primary outcome was overall survival (OS). Secondary outcomes were the recurrence rate and
prognostic factors for OS. The risk ratio (RR) was used for the meta-analysis and was expressed
with 95% confidence intervals (Cls).

Results: This meta-analysis included eleven cohort studies with 6,297 patients, all treated with
TACE or HR. Pooled estimates showed that, compared with TACE, HR significantly improved
the 3-year OS (RR =0.77; 95% CI, 0.63-0.93; P=0.009). TACE and HR had similar effects on
OS after | year (RR =0.94; 95% CI, 0.86—1.01; P=0.103), 2 years (RR =0.50; 95% CI, 0.21-1.19;
P=0.114), 4 years (RR =0.61; 95% CI, 0.58-1.10; P=0.174), and 5 years (RR =0.77; 95% CI,
0.59-1.01; P=0.06). There was no significant difference between the 3-year (RR =1.31; 95%
CI, 0.65-2.64; P=0.457) and 5-year recurrence rates (RR =1.14; 95% CI, 0.69-1.89; P=0.597)
in the TACE and HR groups. Age (>65 vs =65 years; hazard ratio =0.99; 95% CI, 0.98-1.00;
P=0.000), sex (male vs female; hazard ratio =0.79; 95% CI, 0.65-0.96; P=0.02), treatment
method (TACE vs HR; hazard ratio =1.90; 95% CI, 1.46-2.46; P=0.000), and Eastern Coop-
erative Oncology Group performance score (=1 vs 0; hazard ratio =1.69; 95% CI, 1.22-2.33;
P=0.002) were independent predictors for OS.

Conclusion: This meta-analysis suggests that the TACE and HR likely have similar effects
in the treatment of HCC patients in terms of OS and recurrence rate. However, this conclusion
should be interpreted cautiously due to the presence of further subgroup analyses with respect
to outcomes in patients with different liver statuses (Barcelona Clinic Liver Cancer stage A
or stage B).

Keywords: transarterial chemoembolization, hepatic resection, hepatocellular carcinoma,
meta-analysis

Introduction

Hepatocellular carcinoma (HCC) is the third leading cause of cancer-related deaths
worldwide, accounting for almost half a million deaths annually.? The known
causes of HCC are hepatitis B virus, hepatitis C virus, and chronic alcohol use.’*
With improved periodic surveillance of high-risk patients with chronic hepatitis and
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advances in imaging, more patients are diagnosed with HCC
at an early stage.’

For patients with early-stage HCC, curative treatments,
including liver transplantation, hepatic resection (HR), and
radio frequency ablation (RFA), are currently recommended.®*
HR has been widely used as the standard modality of cura-
tive treatment for patients with resectable HCC.* However,
it is considered extremely challenging when there is coexist-
ing liver cirrhosis.”!® Liver transplantation is the optimal
therapy for HCC, but it is generally limited by the shortage
of donors.'!? Consequently, transarterial chemoembolization
(TACE) is also widely applied in the treatment of small single-
nodule HCC when other curative therapies are not feasible.

TACE is currently recommended for intermediate- or
advanced-stage HCC, but it is not recommended for early-
stage or resectable HCC.'* Some previously published stud-
ies have shown that TACE improved long-term survival
outcomes in patients with early-stage HCC.'*!° In contrast,
the results were not observed in another study.'® Therefore,
we conducted a meta-analysis of all available observational
studies to compare survival outcomes for HCC patients
undergoing TACE or HR.

Materials and methods

Literature search

We conducted this meta-analysis following the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) guidelines.'” To identify relevant studies, we
comprehensively searched PubMed, Embase, Web of Sci-
ence, Scopus, ClinicalTrials.gov, and Cochrane library from

their inception until February 27, 2015. The literature search
was updated on May 25, 2015. Eligible studies were those
comparing the effectiveness of TACE with HR in patients
with HCC. The following search terms were used: (“carci-
noma, hepatocellular” [MeSH Terms] OR (“carcinoma” [All
Fields] AND “hepatocellular” [All Fields]) OR “hepatocel-
lular carcinoma” [All Fields] OR (“hepatocellular” [All
Fields] AND “carcinoma” [All Fields])) AND hepatic [All
Fields] OR liver [All Fields] AND resection [All Fields]
AND transarterial [All Fields] AND chemoembolization [All
Fields]. The search was limited to trials in human subjects,
and no language restriction was applied. Additionally, we
also screened the references of identified articles and previous
reviews until no new potential articles could be found.

Study selection criteria
Published studies were included if 1) HCC patients were
treated with TACE or HR; 2) the effectiveness of TACE and

HR on HCC were compared; and 3) the studies presented
risk ratio (RR) or hazard ratio estimates with 95% confidence
intervals (95% Cls). When multiple publications from the
same trial were available, we selected only the publication
with the most information or latest data. Narrative reviews,
systematic reviews, letters, comments, or studies unrelated
to our topics were excluded.

Data extraction and quality assessment
A structured questionnaire was used for data extraction. Two
investigators (YD and YHJ) independently performed the
eligibility evaluation, data extraction, and quality assessment.
Disagreements were resolved through discussion and con-
sensus. Data extracted from each study were as follows: first
author’s name, year of publication, study population, range
for follow-up, hepatitis status, overall survival (OS) rate,
recurrence rate, and hazard ratio estimates with 95% Cls.
The methodological quality of the studies included in
the meta-analysis was assessed using the 9-star system of
the modified Newcastle—Ottawa Scale.!® The scale consists
of three items describing patient selection, comparability of
the TACE and HR groups, and assessment of outcomes of
interest. The full score was 9, and articles with quality score
greater than or equal to 6 were considered to be of high
quality.

Statistical analysis

We compared the overall effectiveness of TACE and HR in
the treatment of HCC based on the data from the included
studies. For the dichotomous variables (ie, the OS rate, recur-
rence rate), the number of events and the total number of
patients were extracted from the included studies. For time-
to-event variables (ie, cumulative OS), hazard ratios with
95% Cls were directly extracted from the included studies.
Finally, the RR and hazard ratio of each study were pooled
using a fixed-effects model (Mantel-Haenszel method)" or
arandomized-effects model (DerSimonian—Laird method).
Heterogeneity between studies was assessed using the 2
statistic. An 7 value of <25%, ~50%, ~75%, or ~100% was
considered to have no, low, moderate, or high heterogene-
ity, respectively.?! When substantial heterogeneity existed, a
randomized-effects model was used to summarize the pooled
data. Otherwise, a fixed-effect model was used.

The presence of publication bias was evaluated by using
the Begg and Egger tests.???* A P-value <0.05 was judged
as statistically significant. All statistical analyses were per-
formed using STATA version 12.0 (StataCorp LP, College
Station, TX, USA).
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Results

Identification of eligible studies

The initial search yielded 1,519 relevant citations from
PubMed, Embase, Web of Science, Scopus, ClinicalTrials.
gov, and Cochrane library. Of these, 789 articles were
excluded due to duplicate records and 677 after review of
the title and abstract (Figure 1). Therefore, 53 articles were
identified for full-text information analysis, and 42 studies
were excluded because they did not report usable or sufficient
data for analysis. Finally, eleven studies involving 6,297
patients!®?*33 who met the inclusion criteria were included
in this meta-analysis.

Characteristics of eligible studies

The baseline characteristics of the patients in the included
studies are presented in Table 1. The eleven articles were
published between 1992 and 2014. Of the eleven trials, four

Scientific articles identified from
PubMed, Embase, Web of Science,
Scopus, ClinicalTrials.gov, and
Cochrane library

were done in Taiwan, People’s Republic of China;!¢-25:2633
two in each of mainland People’s Republic of China?®3°
and Japan;*>3? and one each in Korea,* Germany,?” and
France.’' The number of patients ranged from 72 to 1,296,
with a total of 6,297 patients. In a study conducted by
Yang et al* the authors used inverse probability weight-
ing and a regression method to balance underlying liver
function in the treatment group. In three other studies,>?33
propensity score matching was performed to reduce the
effects of selection bias. Most individual studies were
matched or adjusted for a wide range of potential con-
founders, including patient age, severity of liver disease,
alpha-fetoprotein levels, and tumor size. The quality of
the nonrandomized studies was evaluated according to a
modification of the Newcastle—Ottawa Scale. The scores
ranged from 6 to 9, indicating that these studies were of
high quality (Table 1).

‘( Exclusion of duplication

v

Articles for title screening
N=730

'L N=789

( Excluded for meeting at least

y

Articles for full-text screening
N=53

q one exclusion criterion
L N=677

Excluded for meeting at least
one exclusion criterion

I

A 4

Literature assessment and
data extraction
N=11

Figure | Eligibility of studies for inclusion in the meta-analysis.

N=42

i
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Overall survival

One-year survival

Ten studies reported the data of 1-year survival rates,!6-24303233
Of them, seven studies'®?425:27:293032 showed that the 1-year
survival rate was similar between the two groups. The
remaining three studies?***33 demonstrated that the 1-year
survival rate was significantly higher in the HR group than
in the TACE group. Using a random-effects model, the
aggregated results suggested that the TACE was not sig-
nificantly associated with higher 1-year survival compared
to HR (RR =0.94; 95% CI, 0.86-1.01; P=0.103) (Figure 2).
The Egger test (P=0.474) and Begg test (P=0.236) revealed
no publication bias.

Two-year survival

Among the eleven studies included in this meta-analysis,
four reported the data of 2-year survival rates.??7*:32 Of
them, two studies®3? showed that the 2-year survival rate
was similar between the two groups. The remaining two
studies®*?” demonstrated that the 2-year survival rate was
significantly higher in the HR group than in the TACE
group. Using a random-effects model, the pooled estimates
revealed that patients in the TACE group did not have higher
2-year survival rate than those in the HR group (RR =0.50;
95% CI, 0.21-1.19; P=0.114) (Figure 3). As the number of
included studies was less than five, publication bias was
not assessed.

Three-year survival

All the studies reported the data of 3-year survival rates.!2+33
Of them, seven studies!®?>2¢2%32 showed that the 3-year sur-
vival rate was similar between the two groups. The remaining
four studies®*?"#33 demonstrated that the 3-year survival rate
was significantly higher in the HR group than in the TACE
group. The aggregated results suggested that patients treated
with HR had a higher 3-year survival rate compared with
those treated with TACE (RR =0.77; 95% CI, 0.63-0.93;
P=0.009) (Figure 4). An Egger test (P=0.107) and a Begg
test (P=0.533) revealed no publication bias.

Four-year survival

Among the eleven studies included in this meta-analysis, only
three studies reported the data of 4-year survival rates.?”-**3* Of
them, two studies*-? showed that the 4-year survival rate was
similar between the two groups. The remaining study?’ demon-
strated that the 4-year survival rate was significantly higher in
the HR group than in the TACE group. Using a random-effects
model, the pooled estimates revealed that the patients in the
TACE group did not have a higher 4-year survival rate than
those in the HR group (RR =0.61; 95% CI, 0.34-1.10; P=0.174)
(Figure 5). As the number of eligible studies for meta-analysis
was less than five, publication bias was not assessed.

Five-year survival
Of the eleven studies included in this meta-analysis, ten
studies reported the data of 5-year survival rates.!¢2423527-33

Study RR (95% CI) % weight
Hsu et al'® -;-'— 0.97 (0.89, 1.07) 13.14
Yang et al® J_ 0.99 (0.93,1.05) 14.62
Shi et al® i-lt- 1.01 (0.96, 1.06) 14.92
Lin et al?® _— ! 0.46 (0.34,0.63) 4.80
Sotiropoulos et al?’ —;——o— 1.13(0.83,1.55) 4.63
Guo et al?® —— 0.86 (0.76, 0.96) 11.98
Yoshimi et al?® —:r——-t— 1.09 (0.90, 1.33) 8.28
Luo et al® — 0.96 (0.78,1.17) 7.85
Kanematsu et al* —;—-»— 1.00 (0.85, 1.19) 9.35
Liu et al® —- 0.85(0.73,0.98) 10.42
Overall (/?=78.5%, P=0.000) <;> 0.94 (0.86, 1.01) 100
T l T
0.341 1 2.93

Figure 2 TACE versus HR for HCC in terms of |-year overall survival rate.

Notes: Boxes are the relative risk estimates from each study; the horizontal bars are 95% Cls. The size of the box is proportional to the weight of the study in the pooled

analysis. Weights are from random effects analysis.

Abbreviations: TACE, transarterial chemoembolization; HR, hepatic resection; HCC, hepatocellular carcinoma; Cl, confidence interval; RR, risk ratio.
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Study RR (95% CI) % weight
Lin et al® —_— 0.09 (0.03, 0.23) 20.84
Sotiropoulos et al?’ —'-— 0.53 (0.32,0.87) 25.62
Yoshimi et al® —— 1.17 (0.85, 1.60) 26.98
Kanematsu et al*? ,—-— 0.76 (0.52,1.11) 26.57

Overall (/7=93.0%, P=0.000)

0.50 (0.21, 1.19) 100

T
0.0334

Figure 3 TACE versus HR for HCC in terms of 2-year overall survival rate.

N

T
29.9

Notes: Boxes are the relative risk estimates from each study; the horizontal bars are 95% Cls. The size of the box is proportional to the weight of the study in the pooled

analysis. Weights are from random effects analysis.

Abbreviations: TACE, transarterial chemoembolization; HR, hepatic resection; HCC, hepatocellular carcinoma; Cl, confidence interval; RR, risk ratio.

Of them, six studies'®??7*-3! showed that 5-year survival
rate was similar between the two groups. The remaining
four studies**?*323 demonstrated that 5-year survival was
significantly higher in the HR group than in the TACE group.
Using a random-effects model, the pooled studies revealed
that patients in the TACE group did not have a higher 5-year
survival rate than those in the HR group (RR =0.77; 95% CI,
0.59-1.01; P=0.06) (Figure 6). An Egger test (P=0.080) and
a Begg test (P=1.000) revealed no publication bias.

Recurrence

Among the eleven studies included in this meta-analysis,
three studies reported the data of 3-year recurrence rate. 623!
Two studies!®** showed that patients treated with TACE
appeared to have a higher 3-year recurrence rate than those
treated with HR. The other study®! indicated that the 3-year
recurrence rate of TACE was lower than that of HR. The
pooled results indicated that the 3-year recurrence rate was
not significantly different between the TACE and HR groups
(RR =1.31; 95% CI, 0.65-2.64; P=0.457) (Figure 7).

Study RR (95% CI) % weight
Hsu et al'® -ol- 0.92 (0.75, 1.13) 12.05
Yang et al?* +| 0.87 (0.77,0.98) 13.12
Shi et al® I Io 1.04 (0.96, 1.13) 13.45
Lin et al®® — : 0.06 (0.01,0.22) 1.79
Sotiropoulos et al?’ —_— ' 0.33(0.17,0.65) 5.34
Guo et al® & 054 (0.41,0.70) 11.13
Yoshimi et al?® :—o— 1.18 (0.75, 1.84) 8.14
Luo et al® — 0.75 (0.47, 1.19) 7.92
Bronowicki et al®' i—-v— 1.26 (0.77,2.07) 7.45
Kanematsu et al® I 0.67 (0.42, 1.06) 7.92
Liu et al®® 0.72 (0.57,0.90) 11.69

Overall (/=85.0%, P=0.000)

0.77 (0.63,0.93) 100

T
0.0139

Figure 4 TACE versus HR for HCC in terms of 3-year overall survival rate.

71.9

Notes: Boxes are the relative risk estimates from each study; the horizontal bars are 95% Cls. The size of the box is proportional to the weight of the study in the pooled

analysis. Weights are from random effects analysis.

Abbreviations: TACE, transarterial chemoembolization; HR, hepatic resection; HCC, hepatocellular carcinoma; Cl, confidence interval; RR, risk ratio.
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Study RR (95% CI) % weight
Sotiropoulos et al?’ € 0.33(0.15,0.73) 27.54
Yoshimi et al® a—-—— 1.00 (0.57, 1.75)  36.27
Kanematsu et al*? —-j— 0.58 (0.33,1.02) 36.19
Overall (12=62.6%, P=0.069) <>> 0.61(0.34,1.10) 100

T
0.152 1

Figure 5 TACE versus HR for HCC in terms of 4-year overall survival rate.

T
6.58

Notes: Boxes are the relative risk estimates from each study; the horizontal bars are 95% Cls. The size of the box is proportional to the weight of the study in the pooled

analysis. Weights are from random effects analysis.

Abbreviations: TACE, transarterial chemoembolization; HR, hepatic resection; HCC, hepatocellular carcinoma; Cl, confidence interval; RR, risk ratio.

Three studies'®*3! presented the data of 5-year recur-
rence rate. Of them, two studies'®* showed that the 5-year
recurrence rate was significantly higher in the TACE group
than in the HR group. The remaining study?! suggested that
the 5-year recurrence rate of TACE was lower than that of
HR. The pooled analysis showed that the 5-year recurrence
rate was not significantly different between the two groups
(RR =1.14; 95% CI, 0.69-1.89; P=0.597) (Figure 7).

Prognostic factors for OS

Five studies!®?*2633 reported the data of prognostic fac-
tors for OS. The pooled estimates showed that age (>65
vs =65 years; hazard ratio =0.99; 95% CI, 0.98-1.00;

P=0.000), sex (male vs female; hazard ratio =0.79; 95% CI,
0.65-0.96; P=0.02), treatment method (TACE vs HR; haz-
ard ratio =1.90; 95% CI, 1.46-2.46; P=0.000), and Eastern
Cooperative Oncology Group performance score (=1 vs 0;
hazard ratio =1.69; 95% CI, 1.22-2.33; P=0.002) were inde-
pendent predictors of OS (Table 2).

Discussion

To the best of our knowledge, this meta-analysis is the first
to compare survival outcomes and prognostic factors for
HCC patients receiving TACE or HR. Meta-analysis of
all included studies showed that the 1-year, 2-year, 4-year,
and 5-year OS rates and 3-year and 5-year recurrence rates

Study RR (95% Cl) % weight
Hsu et al'® — 0.91(0.69, 1.20) 12.41
Yang et al?* - 0.79 (0.67, 0.92) 13.55
Shi et al?s |- 1.27 (1.14,1.40) 13.93
Sotiropoulos et al?’ _ 0.48 (0.21, 1.10) 6.00
Guo et al® — 0.45(0.31, 0.65) 11.24
Yoshimi et al?® S T A 1.20 (0.61, 2.38) 7.46
Luo et al® — 0.82 (0.46, 1.47) 8.53
Bronowicki et al®' 1 1.10 (0.65, 1.84) 9.32
Kanematsu et al®? € 0.36 (0.15, 0.89) 5.48
Liu et al® —.—r 0.59 (0.44, 0.80) 12.08
Overall (12=87.0%, P=0.000) <> 0.77 (0.59, 1.01) 100

0.147 1

Figure 6 TACE versus HR for HCC in terms of 5-year overall survival rate.

6.81

Notes: Boxes are the relative risk estimates from each study; the horizontal bars are 95% Cls. The size of the box is proportional to the weight of the study in the pooled

analysis. Weights are from random effects analysis.

Abbreviations: TACE, transarterial chemoembolization; HR, hepatic resection; HCC, hepatocellular carcinoma; Cl, confidence interval; RR, risk ratio.
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Figure 7 TACE versus HR for HCC in terms of 3-year recurrence rate and 5-year recurrence rate.
Notes: Boxes are the relative risk estimates from each study; the horizontal bars are 95% Cls. The size of the box is proportional to the weight of the study in the pooled

analysis. Weights are from random effects analysis.

Abbreviations: TACE, transarterial chemoembolization; HR, hepatic resection; HCC, hepatocellular carcinoma; Cl, confidence interval; RR, risk ratio.

were not significantly different in HCC patients treated with
TACE or HR. However, the 3-year OS rate of HCC patients
undergoing HR was higher than that of those undergoing
TACE (RR =0.77; 95% CI, 0.63-0.93; P=0.009). Our find-
ings demonstrated similar benefits with TACE and HR on
survival and recurrence.

HR is recognized as the standard modality of curative
treatment for patients with resectable HCC.* Also, HR has
better recurrence-free survival rates than that of TACE, which

Table 2 Meta-analysis of the prognostic factors for overall survival

Prognostic factors HR 95% CI P-value
Age, years (>65 vs <65) 099 0.98-1.00  0.000
Sex (M vs F) 0.79  0.65-0.96  0.020
HBV (+vs —) 110 0.92-1.30  0.295
HCV (+vs -) 1.00 0.86-1.20  0.820
Platelet, 10*/uL (<10 vs =10) 124 089-1.72 0212
Albumin, g/dL (<4 vs =4) 1.16  0.60-224  0.664
Total bilirubin, mg/dL (<1.2vs =1.2) 095  046-193 0876
ALT, U/L (<80 vs =80) 092  067-1.30 062l
AFP, ng/mL (>200 vs =200) 127 0.73-2.19  0.39%
Tumor size (>2 cm vs =2 cm) 1.36  0.71-2.61 0.358
Tumor number (2 or 3 vs 1) 1.01 0.38-2.68 0.981
Treatment method (TACE vs HR) 1.90 1.46-2.46 0.000
Liver cirrhosis 146  0.43-4.94 0.540
ECOG PS (=1 vs 0) 1.69 1.22-2.33  0.002

Abbreviations: HR, hazard ratio; Cl, confidence interval; M, male; F, female; HBV,
hepatitis B virus; HCV, hepatitis C virus; TACE, transarterial chemoembolization;
ECOG PS, Eastern Cooperative Oncology Group performance score; ALT, alanine
aminotransferase; AFP, alpha-fetoprotein.

may affect the life quality of patients. However, the drawback
of HR is that it is a more invasive treatment with surgical
complications, and it is considered extremely challenging
when the liver cirrhosis coexists.”!® TACE is currently rec-
ommended for intermediate or advanced-stage HCC, but it is
not recommended for early-stage or resectable HCC.!* When
TACE is used as an initial treatment, special care should be
taken to obtain a complete response, and surveillance for
tumor recurrence should be undertaken.

TACE is considered as a palliative treatment for HCC. The
extensive tumor necrosis induced by TACE treatment could
occur in ~30%—50% of patients, while only less than 2% of
patients achieved a complete response.’* According to previ-
ous studies, the 5-year survival rates of TACE in unresectable
HCC patients were about 6%—19%.357 However, in this study,
we found a higher 5-year survival rate, 11.0%—74.2%, than
previous studies. Yang et al** reported a retrospective cohort
study comparing the effectiveness of TACE, RFA, and HR
in patients with small single-nodule HCC. In their study, they
found a 5-year OS rate of 74.2% in the TACE group, 86.6%
in the RFA group, and 93.6% in the HR group (P=0.023).
However, when the inverse probability weighting was used,
the weighted OS rates among the three groups were similar.
The 5-year OS was 80.7% with TACE, 87.6% with RFA, and
85.6% with HR (P=0.834).% Therefore, the authors concluded
that TACE is an effective treatment and is comparable to HR
and RFA in patients with small single-nodule HCC.
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In contrast, HR is the current standard treatment for
early-stage HCC and allows a better long-term survival rate.
Moreover, recurrence is lower with HR than with TACE,
which may affect the patient’s quality of life. In a propensity
score-matched study, HCC patients with Barcelona Clinic
Liver Cancer (BCLC) stage A were treated with TACE or
HR. The 3-year and 5-year OS rates were 24.1% and 13.7%
after TACE, respectively, and 44.8% and 30.2% after HR,
respectively.? Therefore, it was assumed that HR was associ-
ated with higher survival rates than TACE in patients with
BCLC stage A and stage B. However, in this study, these
survival benefits were not observed when HR was applied in
HCC patients with Child class A or class B. Of the included
studies, two trials conducted by Hsu et al'® and Yoshimi et al*®
showed that HR did not provide significantly better survival
over TACE in HCC patients. These differences in survival
outcomes between TACE and HR might be attributed to the
liver status and other characteristics of enrolled patients.

One of the studies included in our meta-analysis reported
an interesting outcome for recurrence. Among the three stud-
ies reporting the recurrence rate,'®?*3! two'%* showed that
TACE resulted in a significantly higher recurrence rate than
HR. In the study by Hsu et al'® the 3-year and 5-year recur-
rence rates were 72.6% versus 44.6% for TACE, respectively,
and 83.6% versus 65.2% for HR, respectively. In the study
by Yang et al** the 3-year and 5-year recurrence rates were
68.9% versus 29.4% for TACE, respectively, and 82.8%
versus 45.1% for HR, respectively. However, another study*!
showed that patients treated with TACE had lower 3-year
and 5-year recurrence rates (3-year and 5-year recurrence
rates, 35%) than those treated with HR (3-year and 5-year
recurrence rates, 64%). The reason HCC patients treated with
TACE in the latter study had a lower recurrence rate than
those treated with HR remains unknown.

This meta-analysis has several potential limitations. First,
we acknowledge that this meta-analysis was performed based
on cohort studies rather than randomized controlled trials
(RCTs). RCTs are regarded as the most efficient and high-
level evidence for clinical research, whereas cohort studies
provided relatively low-level clinical evidence, which may
lead to selection bias. Although an RCT would allow unbiased
comparison of treatment effectiveness, it is not easy to execute
the TACE and HR procedures using a randomized controlled
design due to current practice guidelines and ethical issues.
Second, there was significant heterogeneity between studies
in the overall analysis. This might be attributed to the baseline
patient characteristics (age, cause of liver disease, liver func-
tion, tumor size, and tumor number), sample size, and study

quality. These factors may have a potential impact on our
final results. Third, due to the lack of sufficient data, we were
unable to perform subgroup analyses to compare the effect of
TACE and HR on patients with different disease statuses.

In summary, the current meta-analysis shows that TACE and
HR seem to have similar effects in HCC treatment with respect to
OS and recurrence. Although further multicenter, well-designed
RCTs are needed to verify these findings, TACE could be an
alternative treatment in patients with early-stage or resectable
HCC. More notably, insufficient data limits further subgroup
analyses and comparison of the treatment effect between TACE
and HR by liver status (BCLC stage A or stage B). Further
research should focus on resolving this issue.
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