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Abstract: Transarterial chemoembolization (TACE) plus percutaneous ethanol injection (PEIl) have been used for
patients with unresectable hepatocellular carcinoma (HCC). However, whether the combination therapy of TACE
plus PEl is better than TACE or PEl alone in the treatment of HCC remains controversial. Thus, we conducted this
meta-analysis to assess the efficacy of combined therapy for unresectable HCC compared with that of TACE or PEI
alone. Randomized controlled trials (RCTs) published from Pubmed, Embase, Web Of Science, Chinese Biomedical
Literature database (SinoMed), China National Knowledge Infrastructure (CNKI), and Wanfang database, were sys-
tematically reviewed to assess the survival benefits and tumor recurrence for HCC patients treated with TACE plus
PEI. Pooled risk ratio (RR) with 95% confidence intervals (95% Cls) for survival rate and tumor recurrence rate were
calculated using a random-effects or fixed-effects model, depending on the heterogeneity between the included
studies. 19 RCTs met the inclusion criteria were included in this meta-analysis with a total number of 1948 patients.
The pooled results showed that the combination therapy of TACE plus PEI significantly improved 1, 2, 3-year survival
rate [RR1-year = 1.24, 95% Cl: 1.17-1.31, P = 0.000; RR2-year = 1.64, 95% Cl: 1.44-1.87, P = 0.000; RR3-year =
2.27, 95% CI: 1.93-2.67, P = 0.000] compared with that of TACE or PEI alone. The local tumor recurrence rate in
HCC patients treated with TACE plus PEI was lower than that of monotherapy (RR = 0.53, 95% Cl: 0.29-0.96; P =
0.035). The combined therapy of TACE with PEI also significantly reduced the AFP level (RR = 1.40, 95% Cl: 1.19-
1.66, P =0.000) and tumor size (>50%) (RR = 1.61, 95% CI: 1.40-1.85, P = 0.000). This meta-analysis confirms the
benefits of TACE + PEI in the treatment of unresectable HCC, with an improvement in survival rate, and a reduction
in local tumor recurrence, AFP level, and tumor size.
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Introduction

The incidence of hepatocellular carcinoma
(HCC) has increased dramatically in the past
decade, making HCC the sixth most common
cancer in the world currently [1]. Although more
patients with HCC are being diagnosed at an
earlier period by surveillance, most of them
are at intermediate or advanced stages [2-4].

About 30% of patients with early-stage may
benefit from curative therapies, such as surgi-
cal resection, liver transplantation [5, 6].
Moreover, for patients with large lesions or live
dysfunction, surgical resection is not recom-
mend as the first-treatment choice, whereas
the palliative care, including transcatheter arte-
rial chemoembolization (TACE) and percutane-
ous ethanol injection (PEIl), are widely used for
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HCC patients to relieve suffering and improve
quality of life. TACE has been proved to prolong
the survival in intermediate-stage HCC patients,
especially for those with large and multiple
lesions [7]. And, PEl as a thermal in situ destruc-
tion technique has been shown to be more
effective in the treatment of small HCC patients
[8, 9].

Accumulating evidence suggests that com-
bined treatment of TACE and PEIl may play a
synergistic effect in HCC patients, especially for
larger lesions that do not respond adequately
to either procedure alone. This survival benefit
of combination therapy have been observed in
one clinical trial conducted by Carlo Bartolozzi
[10]. However, in another study assessing the
effectiveness of TACE plus PEI compared with
TACE alone, the over survival in both arms
showed no statistically difference, indicating
conflicting reports [11]. We therefore conduct-
ed this meta-analysis to compare the efficacy
of combination therapy of TACE plus PEI with
TACE monotherapy for the treatment of patients
with HCC.

Material and methods
Literature search

We performed a comprehensive search to iden-
tify studies focusing on the treatment benefits
of TACE plus with PElin HCC patients. Database,
including Pubmed, Embase, Web Of Science,
Chinese Biomedical Literature (SinoMed),
China National Knowledge Infrastructure
(CNKI), and Wanfang, were searched up to
January 19, 2015, using “transcatheter arterial
chemoembolization” or “TACE”, “percutaneous
ethanol injection” or “PEI", “hepatocellular car-
cinoma” or “primary liver carcinoma”, “random-
ized controlled trials”. There were no language
restrictions in the search strategy. We also
manually searched the reference lists of pub-
lished articles and reviews to complete the
database. When multiple articles for one single
trial were present, we chose the latest articles,
or the one with most complete data.

Study inclusion and exclusion criteria

The studies were reviewed by two independent
investigators. We identified those studies that
met the following inclusion criteria: (1) each
trial was conducted by a randomized controlled
method; (2) the HCC patients were treated with
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TACE and/or PEI; (3) available data of efficacy
were presented (survival rate, tumor recur-
rence rate). These studies were excluded if they
met the following exclusion criteria: (1) non-ran-
domized controlled studies; (2) not scheduled
to apply any of the two treatment procedures
(TACE and PEI); (3) no outcome data of interest
were provided. We also exclude abstracts,
reviews and meta-analysis without original
data, and case reports.

Review strategy

Endnote bibliographic software was used to
create an electronic library of citations indenti-
fied in the literature searches. The searches of
Pubmed, Embase and Web of Science,
SinoMed, CNKI, and Wanfang were performed
by using of Endnote. After the duplicate records
were deleted, two independent investigators
trained to perform the abstract review and
thereafter full text review. Any disagreements
between two investigators were resolved
through consensus and discussion. Data were
extracted using a standardized data extraction
form. Two investigators independently extract-
ed the following information from the studies
included: the first author, patients’ age, sample
size (TACE-PEI, TACE), region, male/female,
baseline characteristics, the number of sur-
vived patients in both TACE-PEI group and TACE
group, the number of patients with tumor recur-
rence in TACE + PEIl group and monotherapy

group.
Quality assessment

The quality of included studies was scored by
two independent investigators using validated
Jadad 5 point scale. The scale consists of three
items describing randomization (0-2 points),
blinding (0-2 points), and dropouts and with-
drawals (0-1 point) in the report of randomized
controlled trial [12]. A score of one is given for
each of the points described. A further point is
obtained where the method of randomization
and/or blinding is given and is appropriate, and
a point is deducted where it is not appropriate.
The quality scale ranges from 0 to 5 points.
Higher scores indicate better reporting. Articles
with >3 score are said to be of high quality [13].

Statistical analysis

We assessed the overall efficacy of TACE plus
PEI in the treatment of HCC patients based on
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the data from the studies included. For the
dichotomous variables (survival rate, recur-
rence rate, decrease rates of AFP level and
tumor size), the number of survival patients and
total number of patients were extracted from
the included studies. Thereafter, the risk ratio
(RR) with 95% confidence intervals (Cls) were
calculated. I? statistic was used to test the het-
erogeneity between the studies. Studies with
an I? value of 25% to 50% were considered to
have low heterogeneity; those with an /? value
of 50% to 75% were considered to have moder-
ate heterogeneity, and those with an I? value of
larger than 75% were considered to have high
heterogeneity [14]. Pooled estimates of RR was
calculated using a fixed-effects model (Mantel-
Haenszel method) [15] or random-effects
model (DerSimonian-Laird method) [16] de-
pending on the significant heterogeneity
(I’>10%). The presence of publication bias was
evaluated by using the Begg and Egger tests
[17, 18]. A P value less than 0.05 was consid-
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inclusion criteria were includ-
ed in this meta-analysis [10,
11, 19-35].

Characteristics, quality of
eligible studies

The main characteristics of the 19 randomized
controlled trials (RCTs) included in this meta-
analysis are described in Table 1. Of the 19
studies, two were performed in Italy [10, 20],
one in Germany [11], and the left sixteen
studies were conducted in China [19, 21-35].
The sample size of the RCTs ranged from 45 to
655. All trials included both men and women.
Follow-up ranged from 8 to 39 months. All
patients at first received TACE treatment, and
then those assigned to TACE-PEI group addi-
tionally received PEI treatment 10 to 20 days
after TACE. Of the 19 studies, three RCTs were
conducted to compare with TACE-EPI with PEI
alone [25, 27, 30], and the remaining 16 RCTs
were conducted to compare TACE-PEI with TACE
alone [10, 11, 19-24, 26, 28, 29, 31-35].

The quality of the included studies was
assessed by Jadad scale and the results were
shown in Table 1. The mean Jadad score for the
trials was 2 (ranged from 2 to 3). Only two trials
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Table 1. Baseline characteristics of the trials included in the meta-analysis

Child-Pugh Tumor size Number

Study Treatment p’:,g'egzs AgSeD(n;:::) * F'\él:nl:l/e Region class (mean £SD,  of tumors Jsacc;:?:
’ (A/B/C) mm) (1/22)
Carlo Bartolozzi [10]  TACE + PEI 26 65.3 £6.2 19/7 Italy 14/12/0 48.4 +14.4 18/8 2
TACE 27 66.1+4.9 22/5 11/16/0 50.9 + 13.6 14/13
Gerhild Becker [11]  TACE + PE 27 64 (47-76) 20/7 Germany  17/10/0 >50 (largest):170 13/14 3
TACE 25 63.6 (48-79) 21/4 22/3/0 >50 (largest):170 9/16
Wu PH [19] TACE + PEI 50 55+ 18 47/3 China 40/8/2 52.0 + 23.0 less than 3 2
TACE 52 55+ 16 49/3 40/9/3 52.0+21.0 less than 3
Francesco SF [20] TACE + PEI 33 67.8 +6.8 27/6 Italy 27/6/0 25.9+8.3 28/5 2
TACE 18 67.8+6.8 14/4 14/4/0 30.1+ 7.0 16/2
Xu GH [21] TACE + PEI 23 NR NR China NR NR NR 2
TACE 22 NR NR NR NR NR
Chen DL [22] TACE + PEI 31 <60/>60:6/25 17/14  China 17/14/0 NR NR 2
TACE 30 <60/>60:3/27 15/15 19/11/0 NR NR
Li XJ [23] TACE + PEI 34 50.5 28/6 China 24/10/0 23-84 26/8 2
TACE 30 51.5 24/6 21/9/0 21-85 22/8
Wang QL [24] TACE + PEI 21 55.3 NR China NR 18-118 12/9 2
TACE 46 54.3 NR NR 18-118 10/36
Yu HP [25] TACE + PEI 32 454 +11.2 29/3 China NR NR NR 2
PEI 36 49.3+125 32/4 NR NR NR
Wang YH [26] TACE + PEI 32 49 27/5 China NR NR NR 2
TACE 32 49 26/6 NR NR NR
Shen CL [27] TACE + PEI 48 18-70 36/12  China NR NR NR 2
PEI 48 18-69 34/14 NR NR NR
Tian YT [28] TACE + PEI 36 43-76 34/3 China NR NR NR 2
TACE 36 42-77 33/5 NR NR NR
Cao WF [29] TACE + PEI 44 64.3+15.5 38/6 China NR NR NR 2
TACE 44 65.4 + 16.7 37/7 NR NR NR
Ma SY [30] TACE + PEI 38 46.3 28/10  China NR NR NR 2
PEI 38 46.4 29/9 NR NR NR
Liu DX [31] TACE + PEI 39 53+ 13 35/4 China 33/6/0 70 £ 19 NR 2
TACE 39 53+ 11 32/7 30/9/0 69 + 22 NR
Li GF [32] TACE + PEI 36 53 34/2 China 17/11/8 100-160 NR 2
TACE 32 53 31/1 15/8/9 100-160 NR
Li GS [33] TACE + PEI 34 32-79 23/11  China 21/13 70-140 NR 2
TACE 33 32-79 23/10 22/11 70-140 NR
Chen XP [34] TACE + PEI 169 1872 163/6  China 100/69/0 NR NR 3
TACE 486 1872 463/23 296/190/0 NR NR
Huang ZY [35] TACE + PEI 68 45.2 56/12  China NR 40-230 NR 2
TACE 53 45.2 46/7 NR 40-230 NR

[11, 34] revealed a high quality scale (=3
points).

6-month survival rate

Among the 19 RCTs included in the meta-anal-
ysis, 4 studies reported data on 6 month sur-
vival rate [24, 28, 30, 31]. Two of them demon-
strated that TACE plus PEI had significantly
survival benefit compared with that of mono-
therapy [28, 31], whereas the remaining two
demonstrated that the 6-month survival rate
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between the two arms were similar [24, 30]. I
statistic showed that there was significant het-
erogeneity among the trials (> = 84.1%, P
0.000), thus a random-effects model was used
to pool data. The pooled RR for the 6-month
survival rate in the included studies was 1.23
(95% Cl: 0.99-1.53; P = 0.0058), indicating that
HCC patients treated with TACE-PEI had no bet-
ter survival benefit at 6 month compared with
those treated with monotherapy (Figure 2). We
tried to perform the subgroup analyses based
on tumor size, tumor stage and etiology of cir-
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Study
ID

Wang QL et al [24]

Tian YT et al [28]

Ma SY et al [30]

Liu DX et al [31]

Overall (l-squared = 84.1%, p = 0.000)

NOTE: Weights are from random effects analysis

RR (95% Cl)

1.06 (0.95, 1.17)

/

1.89 (1.35, 2.64)

1.19 (0.93, 1.51)

1.14 (1.01, 1.30)

1.23(0.99, 1.53)

%
Weight

30.04

18.17

22.83

28.96

100.00

378

Figure 2. Comparison of combination therapy with monotherapy for unresectable hepatocellular carcinoma patients

in terms of 6 month survival rate.
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Figure 3. Comparison of combination therapy with monotherapy for unresectable hepatocellular carcinoma patients

in terms of 1 year survival rate.
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Study %

D RR (95% Cl) Weight
Carlo B et al [10] —o— 1.26 (0.95, 1.67) 10.31
Wu PH et al[19] —_——— 2.06 (1.42, 2.98) 9.96
Chen DL et al [22] 1.74 (0.66, 4.60) 281
Gerhild B et al [11) ' 1.85 (0.73, 4.67) 287
Xu GH et al [21] -—:-o— 1.78 (0.87, 3.61) 3.96
LiXJ et al [23)] _ 2.10 (1.08, 4.07) 470
Wang QL et al [24] 5 + > 3.50 (1.30, 9.44) 173
Yu HP et al [25] —— 139(091,213) 885

Wang WX et al [26]

\-

+ 2.50(0.87,7.15) 221

Cao WF et al [29] 1.71 (1.03, 2.85) 7.75
Ma SY et al [30] . 267(0.77,929) 166
Liu DX et al [31] —o—i— 1.43 (1.02, 2.00) 11.62
Li GF et al [32] +—— 156(0.92,263)  7.03
LiGS et al [33] ——— 127(0.82,198) 898
Huang ZY et al [35] — 147 (1.06,2.03) 1555
Overall (-squared =0.0%, p = 0.610) o 1.64 (1.44,1.87) 100.00

T
106

-

T
9.44

Figure 4. Comparison of combination therapy with monotherapy for unresectable hepatocellular carcinoma patients

in terms of 2 year survival rate.

rhosis to find any differences in specific sub-
group; however, no sufficient data were provid-
ed by these included studies. Since the number
of included studies was less than 10, assess-
ment of publication bias was not performed.

1-year survival rate

Among the 19 RCTs included in the meta-anal-
ysis, 17 studies reported data on 1-year surviv-
alrate [10, 11, 19, 20, 22-26, 28-35]. 8 of them
demonstrated that TACE plus PEI had survival
benefit compared with that of monotherapy
[19, 20, 23, 26, 28, 31, 34, 35], whereas the
remaining 9 demonstrated that the 1-year sur-
vival rate between the two arms were similar
[10, 11, 22, 24, 25, 29, 30, 32, 33]. I? statistic
showed that there was no significant heteroge-
neity among the trials (> = 28.7%, P = 0.130),
thus a fixed-effects model was used to pool
data. The pooled RR for the 1-year survival rate
in the included studies was 1.24 (95% CI: 1.17-
1.31; P = 0.00), indicating that HCC patients
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treated with TACE-PEI had better survival ben-
efit at 1 year compared with those with mono-
therapy (Figure 3). We tried to perform the sub-
group analyses based on tumor size, tumor
stage and etiology of cirrhosis to find any differ-
ences in specific subgroup; however, only two
studies [11, 20] presented relevant data among
the included trials. Thus, we did not carry out
the subgroup analyses of survival rate at 1-year.
The Egger’s test (P = 0.101) and Begg's test (P
=0.232) revealed that there was no publication
bias among the included studies.

2-year survival

Among the 19 RCTs included in the meta-anal-
ysis, 15 presented the results of 2-year survival
[10, 11, 19, 21, 23-26, 29-33, 35]. 6 of the 15
trials showed that HCC patients treated with
TACE plus PEI had better 2-year survival rate
when compared with those treated with mono-
therapy [19, 23, 24, 29, 31, 35], while the
remaining 12 studies showed that the 2 year

IntJ Clin Exp Med 2015;8(7):10388-10400
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Study %
D RR (95% Cl) Weight
Carlo B et al [10] -O-v- 1.64 (1.02, 2.66) 9.50
Wu PH et al [19] - 3.22 (1.74, 5.97) 7.26
Francesco SF et al [20] —;—*— 3.83(0.99, 14.84) 223
Xu GH et al [21] 5 10.54 (0.62, 180.07) 0.41
Li XJ et al [23] -—é—t— 3.53 (0.81, 15.34) 1.71
Yu HP et al [25] -—-t-;— 1.69 (0.79, 3.60) 6.07
Cao WF et al [29] —.‘_ 2.60(1.01, 6.68) 4.03
Li GF et al [32] —.0— 4.00 (0.93, 17.16) 1.71
Chen XM et al [34] 2.11(1.74, 2.55) 56.20
Huang ZY et al [35] 214 (1.23,3.73) 10.88
Overall (I-squared = 0.0%, p = 0.650) 2.27 (1.93, 2.67) 100.00
T T

.00555

1

180

Figure 5. Comparison of combination therapy with monotherapy for unresectable hepatocellular carcinoma pa-

tients in terms of 3 year survival rate.

survival rate between the two arms were simi-
lar [10, 11, 21, 22, 25, 26, 30, 32, 33]. Meta-
analysis using fixed-effects model showed that
combination treatment significantly improved
the survival rate at 2 year when compared with
monotherapy (RR = 1.64, 95% Cl: 1.44-1.87; P
= 0.000) (Figure 4). The Egger’s test (P = 0.5)
and Begg’s test (P = 0.38) revealed that there
was no publication bias among the included
studies.

3-year survival

The data of 3-year survival was reported in 10
trials included in the meta-analysis [10, 19-21,
23, 25, 29, 32, 34, 35]. 5 studies showed that
TACE plus PEI significantly improved the 3-year
survival rate in HCC patients when compared
with monotherapy [10, 19, 29, 34, 35], where-
as the remaining 5 studies showed that the
3-year survival rate between the two arms were
similar [20, 21, 23, 25, 32]. Pooled analysis
using fixed-effects model showed that a signifi-
cant difference in 3-year survival rate between
HCC patients treated with TACE-PEI and those
treated with monotherapy (RR = 2.27, 95% Cl:
1.93-2.67; P = 0.000) (Figure 5). The Egger’s
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test (P = 0.078) and Begg’s test (P = 0.050)
revealed that there was no publication bias
among the included studies.

Recurrence rate

Among the 19 trials included in the meta-anal-
ysis, four of them reported data on local recur-
rence [10, 19, 20, 35]. Three trials showed that
HCC patients treated with TACE plus PEl had a
lower local tumor recurrence rate than those
treated with TACE alone [10, 19, 35], whereas
the remaining one showed that the local recur-
rence rate between the TACE-PEI group and
TACE or PEI group was similar [20]. The pooled
analysis using a fixed-effects model showed a
statistical difference in local recurrence rate
between patients treated with combination
therapy and those with monotherapy (RR =
0.53, 95% CI: 0.29-0.96; P = 0.035) (Figure 6).
The new tumor recurrence rate was described
in only two studies [10, 20], both of which
showed that new recurrence rate was almost
similar in the two groups. The pooled results
suggested that HCC patients treated with TACE-
PEI had no advantage in new tumor recurrence
rate over those treated with monotherapy (RR =

Int J Clin Exp Med 2015;8(7):10388-10400
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Study
ID

local recurrence

Carlo B et al [10] —_—
Wu PH et al [19] e
Francesco SF et al [20] —
Huang ZY et al [35) —

Subtotal (I-squared = 48.9%, p = 0.118) <>

new recurrence

Carlo B et al [10] —_—

Francesco SF et al [20]
Subtotal (I-squared = 75.8%, p = 0.042) ===

NOTE: Weights are from random effects analysis

%
RR (95% Cl) Weight

0.32 (0.12,0.85) 21.20
0.39 (0.18, 0.83) 27.63
1.46 (0.55, 3.87) 21.45
0.49 (0.24,0.98) 29.71
0.53 (0.29, 0.96) 100.00

1.04 (0.38, 2.81) 57.06

- > 8.18 (1.17, 57.00) 42.94
2.52 (0.28, 22.64) 100.00

0175 1

57

Figure 6. Comparison of combination therapy with monotherapy for unresectable hepatocellular carcinoma patients

in terms of local and new tumor recurrence rate.

2.52, 95% Cl: 0.28-22.64; P = 0.409) (Figure
6). Since only four trials were pooled for meta-
analysis, publication bias analysis for local
tumor recurrence analysis was not performed.

The decrease rates of AFP level and tumor size

Five studies reported the data of the decrease
rates of AFP level [26, 28, 31, 32, 35]. Only one
of the five trials showed that combination ther-
apy of TACE and PEI significantly reduced the
AFP level in HCC patients [35], whereas the
remaining three did not. Pooled all studies
using a fixed-effects model showed a signifi-
cantly reduction in AFP level in patients who
were under the combined therapy of TACE and
PEI (RR = 1.40, 95% CI: 1.19, 1.66, P = 0.00)
(Figure 7). There was no significantly heteroge-
neity between each studies (> = 0.0%, P =
0.834).

The reduction of tumor size data were reported
in eight studies [26-28, 30-33, 35]. The pooled
analysis using a fixed-effect model showed that
patients who were treated with the combined
therapy of TACE and PEI had a significantly
decrease in tumor size (RR = 1.61, 95% CI:
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1.40, 1.85, P = 0.00) (Figure 7). There was no
significantly heterogeneity between each stud-
ies (P =44.5%, P = 0.082).

Sensitivity analysis

We performed sensitivity analysis based on
sample size, and omitting one study in each
turn. In the final analysis for 1 year survival,
exclusion of two studies with a modest sample
size [10, 11] did not essentially change the
pooled results (RR = 1.26, 95% Cl: 1.18-1.33, P
= 0.000). Further exclusion of any single study
did not alter the results (data not shown). Next,
the same analysis was perform for 2,3-year
survival, local recurrence rate, and the final
results remained unchanged, which suggested
that the pooled results were stable.

Discussion

The present meta-analysis from 19 randomized
controlled trials demonstrated that the com-
bined therapy of TACE and PEl significantly
improved the survival rate at 1, 2, 3-year, and
decreased the local tumor recurrence rate, AFP
level and tumor size. The pooled results for sur-
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Figure 7. Comparison of combination therapy with monotherapy for unresectable hepatocellular carcinoma patients
in terms of decline rates of AFP level and reduction rates of tumor size.

vival rate at 1, 2, 3-year were 1.24 (95% CI:
1.17-1.31, P =0.000), 1.64 (95% Cl: 1.44-1.87,
P = 0.000) and 2.27 (95% Cl: 1.93-2.67, P =
0.000), respectively, and for local tumor recur-
rence rate was 0.53 (95% Cl: 0.29-0.98). Our
findings identified the therapeutic benefits of
TACE plus PEI for unresectable HCC patients in
terms of survival and local tumor recurrence.

HCC is distributed unevenly around the world,
and morbidity and mortality are particular high
in Asia, including China, Korea and Japan [36-
38]. Antibiotics were administrated intrave-
nously according to the usual prophylactic pro-
tocol, whereas routine anticoagulation therapy
was not used [39, 40]. Locoregional treatment
options, including transcatheter arterial embo-
lization, thermal ablation, TACE and PEIl, have
been widely used in the treatment of HCC
patients. TACE is more effective for large
lesions, whereas PEIl is appreciate for use of
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small lesions, since large ones is difficult for
ethanol to permeate into. Hence, the combined
therapy of TACE and PEI would be more effec-
tive for either large HCCs or small lesions.

Our results were consistency with a recent
meta-analysis conducted by Ni Jiayan [41]. In
this meta-analysis, the authors assessed the
effectiveness of the combination of TACE and
percutaneous ablation (including PEI, radiofre-
quency ablation) with that of monotherapy in
the treatment of HCC. They found that TACE
plus percutaneous ablation had beneficial
effects on 1- and 3-year overall survival
rate (ORl1-year = 4.61, 95% Cl: 2.26, 9.42;
P<0.0001; OR3-year = 2.79, 95% CI: 1.69,
4.61; P<0.0001) and 3-year recurrence-free
survival (OR = 3.0, 95% Cl: 1.75, 5.13; P<
0.0001). However, due to the limited number of
studies, the subgroup analysis comparing the
efficacy of TACE plus PEI with monotherapy was
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not performed. Another meta-analysis conduct-
ed by Wang Na [42] found similar results with
ours. In that meta-analysis, the authors esti-
mated the combination of TACE and PEI com-
pared with TACE alone on overall survival rate
and side effects. The pooled results showed
that, the 6- month, 1-, 2-, 3-year survival rate
were significantly higher in patients with combi-
nation group than TACE group. However, in cur-
rent meta-analysis, we found that the 6 month
survival rate between the TACE-PEI group and
monotherapy group was not significantly
different.

Compared to these prior meta-analysis, the
current study has several unique features.
First, we had enlarged sample size, which gave
great power to evaluate this effect. Second, we
also assessed the local and new recurrence
rate in the HCC patients, which had not been
discussed in the prior meta-analysis. Third, in
the meta-analysis conducted by Wang Na [42],
the authors did not perform the assessment of
publication bias. Thus, the pooled results may
be confounded by unpublished studies. In this
meta-analysis, we found no existence of publi-
cation bias among these included studies.
Fourth, we also performed sensitivity analysis,
and exclusion of any single study did not mate-
rially alter the pooled results, which adds
robustness to our findings.

Numerous studies have examined the efficacy
of TACE combined with PEI in the treatment of
unresectable HCC. A prospective randomized
control trial conducted by Gerhild Becker [11]
showed that TACE plus PEI did not significantly
improve the overall survival for HCC patients.
However, the survival benefits was observed in
patients with HCC Okuda stage | under combi-
nation therapy, indicating that only patients
with good liver function could gain a better sur-
vival benefit from the combination therapy. It is
recognized that the degree of liver dysfunction
contributes greatly to the prognosis of HCC
patients. Repeated procedures of TACE or PEI
would damage non-cancerous hepatocyte
functions and may have potential impact on the
therapeutic effect [43]. In other RCTs per-
formed by Koda [44] and Kamada [45], TACE
combined with PEI significantly improved sur-
vival for patients with HCC when compared with
those treated with TACE alone. Interestingly, in
this study patients with Child-Pugh class C liver
cirrhosis were also included. These contrary
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results may be explained by the following fac-
tors: (1) In Becker’'s study, they excluded
patients with complete portal vein thrombosis,
whereas other studies excluded patients with
any evidence of thrombosis. (2) In Becker’s
study, about 50% liver disease was caused by
alcohol, whereas in other studies, most patients
had chronic hepatitis B or C. The comparison of
different treatment outcomes suggested that
combined therapy of TACE and PEI may be less
effective in patients with alcohol-induced cir-
rhosis than those with HBV-or HCV-induced
cirrhosis.

Tumor recurrence is the leading risk factor that
affects the prognosis of HCC patients. Also, the
intrahepatic recurrence after TACE plus PEl is
the main cause of late death of HCC patients.
In this meta-analysis, the pooled results sug-
gested that the local tumor recurrence rate was
lower after TACE plus PEl than after TACE alone.

Some potential limitations in this meta-analy-
sis should be acknowledged when interpreting
our results. First, the characteristics of popula-
tion (age, tumor size, number of tumors, aetiol-
ogy of liver disease, Child-Pugh class) varied
greatly between the included studies, which
might have a potential impact on the consis-
tency of the results. Second, no enough data
for subgroup analysis of survival can be pooled
for meta-analysis among the included studies.
The etiological factors of HCC, including virus-
induced or alcoholic-induced hepatitis, were
not well presented by the included studies.
Thus, whether TACE plus PEI would be more
effectiveness in patients with virus-induced
hepatitis than that with alcoholic-induced hep-
atitis is needed to be identified in the further
study. Third, this meta-analysis was conducted
based on very limited number of high quality
RCTs. In fact, only two studies was scaled 3 or
above by Jadad score, which indicting high
quality. The main reason for this is that it is very
difficult to implement the randomization alloca-
tion and double blinding, given the condition of
performance of TACE and PEI. Finally, we did
not assess the cost-effectiveness of TACE plus
PEIl in this meta-analysis. Cost-effectiveness
analysis could provide valuable information for
the allocation of health care resources across a
broad range of conditions and interventions
[46, 47]. Further studies can analyze the cost-
effectiveness of TACE plus PEI in the treatment
of patients with HCC.
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In conclusion, this meta-analysis suggests that
combined therapy of TACE and PEIl is more
effective than monotherapy in the treatment of
patients with unresectable HCC, with signifi-
cantly higher survival rates at 1, 2, 3-year and
lower local tumor recurrence rate, as well as
decrease rates of AFP and tumor size. However,
considering the heterogeneity among study
designs and limited number of RCTs, further
multi-centre, RCTs are needed to verify these
findings.
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