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Summary

Purpose: Hepatocellular carcinoma (HCC) has the second-
highest cancer-related mortality in patients worldwide. Re-
cently, TACE plus Iodine-125 (**I) seed strand endovascular
implantation (ISEI) was shown to be feasible in advanced
HCC patients. The aim of this study was to evaluate the ef-
ficacy and safety of this combined therapy for the treatment
of advanced stage HCC by meta-analysis.

Methods: A systematic search in PubMed, EMBASE and
Cochrane Library Databases was conducted until April
1st 2018. Outcomes included overall survival (OS), ob-
Jjective response rate (ORR) of primary liver tumor, and
procedure-related complications. All statistical analyses

Introduction

Hepatocellular carcinoma (HCC), with an in-
creasing morbidity year by year, has the second-
highest cancer-related mortality in patients world-
wide [1]. It also has a high recurrence rate, the
5-year recurrence rate being up to 80% [2]. Cur-
rent therapies for HCC include liver resection, liver
transplantation, transcatheter arterial chemoembo-
lization (TACE), ablation therapy, systemic therapy
(e.g. sorafenib), etc [3]. However, most patients are
diagnosed in advanced stages. Consequently, few
of them can benefit from surgical treatment [2],

were performed using Review Manager 5.3 and Stata
12.0.

Results: Nine eligible studies on 1059 advanced HCC pa-
tients were included. The results showed that TACE plus
ISEI had significantly improved the 6-month OS (OR, 5.01:
95%CI, 3.19~7.806: P<0. 01) and 1-year OS (OR, 4.97: 95%CI,
3.12~7.92: P<0.01) compared to TACE alone.

Conclusion: The safety and efficacy of TACE plus ISEI is
superior to TACE alone for advanced HCC.

Key words: hepatocellular carcinoma, transarterial chem-
oembolization, 1*°I implantation, meta-analysis

while most of the patients have to receive regional
treatment (e.g. TACE) or systemic therapy.

TACE is effective both in terms of tumor re-
sponse and overall survival (OS). However, it caus-
es hypoxia leading to increased levels of vascular
endothelial growth factor receptor and insulin-like
growth factor receptor 2, which is associated to me-
tastasis [3]. In order to decrease this flaw, numer-
ous studies have explored combination therapies
for advanced HCC patients. Among these proce-
dures, TACE combined Iodine-125 (}?°I) seed strand
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endovascular implantation (ISEI) could be a feasi-
ble therapeutic option, but the results are disputa-
ble [4-12]. Therefore, we performed a meta-analysis
to compare the efficacy and safety of TACE with or
without ISEI as an add-on treatment in advanced-
stage of HCC.

Methods

This meta-analysis was conducted according to the
Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PPISMA) guidelines [13].

Search strategy

We systematically searched the relevant studies
in PubMed, Embase, Science Citation Index Expanded
(Web of Science) and Cochrane Library Databases up
to April 1% 2018. The following terms were included:
“iodine-125” and “liver cancer” or “hepatocellular carci-
noma” or “HCC” or “hepatic cancer” and “chemoembo-
lization” or “TACE”. In addition, the references’ lists of
the retrieved studies were also screened. The language
was restricted to English.

Selection criteria

Two reviewers independently conducted the search
process, quality assessment and eligibility evaluation.
The disagreements were discussed to reach a consensus,
and if not possible, the dispute was settled by arbitra-
tion by a third reviewer. Studies published in English
were eligible according to the following criteria: 1) the
participants were advanced HCC patients; 2) treatment
modalities included TACE with or without ISEI; 3) suf-
ficiently detailed data on methods, patient characteris-
tics and survival. Case reports, abstracts, letters, reviews,

proceedings, studies without controls or without neces-
sary data were excluded. The detailed search strategy is
shown in Figure 1.

Data extraction and risk of bias assessment

Basic publication information (first author name,
publication year, study population, interventions, sam-
ple size, population characteristics, baseline charac-
teristics and outcomes) was extracted. The outcomes
included: 1) overall survival (OS), defined as the time
from the commencement of treatment until death or
last follow-up; 2) HCC baseline response according to the
modified Response Evaluation Criteria in Solid Tumors
mRECIST) guidelines for HCC [14]; 3) procedure-related
adverse events based on the National Cancer Institute
common terminology criteria for adverse events, version
3.0 [15].

The risk of bias of each potentially included study
was assessed according to the Cochrane Handbook for
Systematic Reviews of Interventions and the Cochrane
Hepato-Biliary Group web site instructions for authors.
The detailed risk of bias assessment is shown in Figure 2.

Statistics

Statistical analyses were performed using Review
Manager 5.3 (The Nordic Cochrane Center, The Cochrane
Collaboration, 2014) and Stata 12.0 (Statacorp, college
station, Tex). Statistical heterogeneity was assessed by
the I? test, the Cochran Q statistic (heterogeneity could
be accepted if P>0.1 and I?<50%) and Galbraith plot for
heterogeneity. According to the heterogeneity between
studies, the random-effects model was used when there
was significant heterogeneity (I>>50%); otherwise, the
fixed-effects model was used. P values were calculated
by x? test. Publication bias was assessed using the funnel
plot with the bias indicator test from Egger [10].

Records identified
through database
searching (n=152)

Additional records
identified through
other sources (n=7)

I I

Records after duplicates removed (n=140)

Records excluded:
Not relevant (n=84),

Review (n=4),
Conference abstract (n=1);

Records screened

Combined with other therapies
(n=23);

Full-text articles assessed for eligibility (n= 25)

Vitro experiment (n=3).

Full-text articles excluded:

Sorafenib or 3-DCRT or RAF as
a control group (n=4);

Without a control group (n=8);
BCLC stage A/B (n=1);

Studies included in meta-analysis (n=9)

Articles not in English language
(n=3).

Figure 1. Study flow diagram. 3-DCRT: 3-dimensional conformal radiation therapy; RAF: Radiofrequency ablation; BCLC:

Barcelona Clinic Liver Cancer.
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Figure 2. Risk of bias graph: review. A: Authors’ judgments about each risk of bias item presented as percentages across
all included studies; B: Risk of bias summary: review authors’ judgments about each risk of bias item for each included

study.

Results

Characteristics of the studies

The initial search resulted in a total of 159
relevant studies, but 150 studies were excluded
based on the selection criteria (Figure 1). We fi-
nally included 9 studies [4-12]. Detailed baseline
characteristics of the studies are shown in Table 1.
The total sample size was 1059, out of which 520
patients were in the treatment group (TACE plus
ISEI or TACE plus ISEI and PVS) and 539 patients
were in the control group (TACE alone, or TACE
plus PVS).

Overall survival

Compared to TACE alone, or TACE plus PVS,
advanced HCC patients treated with TACE plus
ISEI or TACE plus ISEI and PVS showed a signifi-

JBUON 2019; 24(2): 644

cant increase in 6-month overall survival (4 stud-
ies [5,6,8,10]) (OR, 5.01; 95% (I, 3.19-7.86: p<0.01)
and 1-year (5 studies [5-8,10]) (OR, 4.97; 95% (I,
3.12-7.92: p<0.01). There was no statistical hetero-
geneity, as indicated by an I? value of 0% and 37%,
respectively. Thus, the fixed-effects models were
used (Figure 3).

Objective response of primary liver tumor

The objective response rate (ORR) of primary
liver tumor in advanced HCC patients was reported
in seven studies [4-6, 9-12] which included 830 pa-
tients. Out of 411 patients in the treatment group,
188 (45.74%) achieved complete response (CR) or
partial response (PR), compared to 169 (40.33%)
out of 419 patients in the control group. Hetero-
geneity seemed to exist (I2=60%, p=0.02) and the
random-effects model was used. Further subgroup
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analysis results showed that there were signifi-
cant differences with regard to ORR of primary
liver tumor between the two procedures (OR, 2.21;
95% CI, 1.21-4.05: p=0.01). The pooled OR was
found to be 2.01 in the TACE plus ISEI group (95%
CI, 1.26-3.20: p<0.01) and 2.96 in the TACE plus
ISEI and PVS group (95% CI, 0.81-10.86: p=0.10).
Namely, TACE plus ISEI significantly improved
the ORR of primary liver cancer while TACE plus
ISEI and PVS did not (Figure 4).

Adverse events

Four studies [5,7,11,12] reported fever, nau-
sea and/or vomiting, but no significant differences
were noted between the treatment group and the
control group. The odds ratio was 1.14 (95% (I,
0.71-1.83: p=0.58) and 1.16 (95% CI, 0.74-1.83:
p=0.53), respectively. Two studies [5,11] revealed
upper abdominal pain, however, we found no differ-
ence between the treatment group and the control

treatment Control Odds Ratio Odds Ratio
Study or Subgroup _ Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% Cl
1.1.1 0.5 year survival
Huang 2016 60 70 77 140 19.4% 4.91[2.32,10.37] -
Luo 2016 75 182 9 94 18.4% 6.62 [3.13, 13.98] -
Peng 2014 32 32 43 43 Not estimable
Yang 2013 25 43 13 42 14.5% 3.10 [1.27, 7.56] -
Subtotal (95% Cl) 327 319 523%  5.01[3.19,7.86] >
Total events 192 142
Heterogeneity: Chi? = 1.65, df =2 (P = 0.44); I = 0%
Test for overall effect: Z =7.00 (P < 0.00001)
1.1.2 1 year survival
Huang 2016 35 70 35 140 30.8% 3.00 [1.64, 5.49] -
Li 2016 31 38 19 36 9.5% 3.96 [1.39, 11.31] -
Luo 2016 42 182 0 94 1.3% 57.17 [3.48, 940.37] E——
Peng 2014 30 32 35 43 4.9% 3.43[0.68, 17.40] -
Yang 2013 5 43 0 42 1.2% 12.14[0.65, 226.89] i’
Subtotal (95% CI) 365 355 47.7%  4.97 [3.12,7.92] >
Total events 143 89
Heterogeneity: Chi? = 6.34, df =4 (P = 0.17); ?=37%
Test for overall effect: Z =6.76 (P < 0.00001)
Total (95% CI) 692 674 100.0% 4.99 [3.61, 6.90] <
Total events 335 231 ) . ) ,
i Chiz = - - 12 =139 + + + }
Heterogeneity: Chi* = 8.03, df =7 (P = 0.33); = 13% 0.02 01 1 10 50

Test for overall effect: Z=9.73 (P < 0.00001)
Test for subaroun differences: Chi? = 0.00. df =1 (P = 0.98). I = 0%

Favours[control] Favours[treatment]

Figure 3. Survival rates in advanced HCC patients after treatment. CI: confidence interval; OR: odds ratio; HCC: hepa-

tocellular carcinoma.

Experimental Control

2.1.1 TACE+ISEI

Hu 2017 43 50 44 55 14.8%
Huang 2016 33 70 45 140 21.1%
Peng 2014 27 32 26 43 13.7%
Subtotal (95% CI) 152 238 49.5%
Total events 103 115

Heterogeneity: Tau? = 0.00; Chi* = 1.26, df =2 (P = 0.53); I’ = 0%
Test for overall effect: Z = 2.93 (P = 0.003)

2.1.2 TACE+ISEI+PVS

Li 2011 23 26 17 30 10.9%
Li 2015 17 18 12 34  6.1%
Luo 2016 37 182 19 94 20.6%
Yang 2016 8 33 6 28 12.9%
Subtotal (95% CI) 259 186 50.5%
Total events 85 54

Heterogeneity: Tau? = 1.29; Chi* = 13.64, df = 3 (P = 0.003); I* = 78%
Test for overall effect: Z = 1.64 (P = 0.10)

Total (95% Cl)
Total events 188 169

Heterogeneity: Tau? = 0.36; Chi* = 15.15, df = 6 (P = 0.02); I = 60%
Test for overall effect: Z = 2.58 (P = 0.010)

Test for subaroup differences: Chi? = 0.30. df = 1 (P = 0.58). I = 0%

411 424 100.0%

Odds Ratio Odds Ratio
1.54 [0.54, 4.33] 1T
1.88 [1.05, 3.39] —

3.53[1.14, 10.97] ==
2,01 [1.26, 3.20] >

5.86 [1.44, 23.85] —_—

31.17 [3.68, 263.82) ——*

1.01[0.54, 1.87) —
1.17 [0.35, 3.91] —_— T

2.96 [0.81, 10.86] el
2.21[1.21, 4.05] -

0.1 1 10
Favours[control] Favours|treatment]

0.02 50

Figure 4. Odds ratios and 95% confidence intervals for objective response rate of primary liver tumor. CI: confidence
interval; OR: odds ratio. TACE: transarterial chemoembolization; ISEI: Iodine-125 (>I) seed strand endovascular implan-

tation; PVS: portal vein stenting.
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group (OR, 2.34; 95% (I, 0.81-6.74: p=0.12). There
was no significant transaminase elevation observed
in the two groups from an analysis of three tri-
als [5,6,12] (OR, 0.36; 95% CI, 0.05-2.50: p=0.30).
There was no evidence of an increased risk of bilo-
ma [5,6] (OR, 0.89; 95% CI, 0.34-2.32: p=0.81) and
granulocytopenia [7,12] (OR, 1.02; 95% CI, 0.26-
4.06: p=0.97) in the two groups either. Finally, the
total risk rate of these adverse events between the
two groups was 1.15 (95% CI, 0.83-1.58: p=0.41)
(Figure 5).

treatment Control

3.1.1 Fever

Huang 2016 56 70 105 140 10.4%
Li 2011 21 30 19 26 55%
Li 2016 7 66 8 78 6.2%
Yang 2016 22 33 18 28 6.3%
Subtotal (95% CI) 199 272 28.5%
Total events 106 150

Heterogeneity: Tau? = 0.00; Chi? = 0.45, df = 3 (P = 0.93); I?= 0%
Test for overall effect: Z = 0.55 (P = 0.58)

3.1.2 Nausea and/or vomiting

Huang 2016 41 70 77 140 123%
Li 2011 16 30 13 26 6.4%
Li2016 3 66 1 78 1.8%
Yang 2016 24 33 21 28 56%
Subtotal (95% CI) 199 272 26.2%
Total events 84 112

Heterogeneity: Tau? = 0.00; Chi? = 1.18, df = 3 (P = 0.76); I = 0%
Test for overall effect: Z = 0.64 (P = 0.53)

3.1.3 Upper-abdominal pain

Huang 2016 63 70 98 140 83%
Yang 2016 21 33 16 28 6.6%
Subtotal (95% CI) 103 168  14.9%
Total events 84 114

Heterogeneity: Tau? = 0.35; Chi? = 2.50, df =1 (P =
Test for overall effect: Z = 1.57 (P = 0.12)

0.11); I* = 60%

3.1.4 Transaminase elevation

Huang 2016 70 70 140 149 1.2%
Li 2011 20 30 18 26  58%
Peng 2014 23 32 41 43 33%
Subtotal (95% CI) 132 218  10.3%
Total events 113 199

Heterogeneity: Tau? = 2.24; Chiz=7.92,df=2 (P =
Test for overall effect: Z = 0.25 (P = 0.80)

0.02); 12 = 75%

3.1.5 Biloma

Huang 2016 4 70 5 140 44%
Peng 2014 9 32 17 43  7.0%
Subtotal (95% CI) 102 183 11.4%
Total events 13 22

Heterogeneity: Tau? = 0.14; Chi? = 1.40, df = 1 (P = 0.24); 1> = 28%
Test for overall effect: Z = 0.24 (P = 0.81)

3.1.6 Granulolytopenia

Li 2011 8 30 10 26 5.8%
Li 2016 4 66 2 78 2.9%
Subtotal (95% Cl) 96 104 8.7%
Total events 12 12

Heterogeneity: Tau? = 0.48; Chi? = 1.86, df = 1 (P = 0.17); I = 46%
Test for overall effect: Z = 0.03 (P = 0.97)
Total (95% Cl) 831 1217 100.0%
Total events 412 609

Heterogeneity: Tau? = 0.13; Chi? = 23.00, df = 16 (P = 0.11); I = 30%
Test for overall effect: Z = 0.83 (P = 0.41)

Test for subaroup differences: Chi? = 2.17. df = 5 (P = 0.82). I = 0%

Discussion

Although sorafenib is the standard of care for
advanced HCC, its use is unfortunately limited in
developing countries due to high costs [17]. The ob-
served survival benefits for patients are also mod-
est [18]. Especially in advanced HCC patients with
portal vein tumor thrombosis (PVTT), the overall
survival time when treated with TACE alone [19],
sorafenib monotherapy [19] and TACE combined
with sorafenib [20,21] was 4.1, 3.0 and 3.0~5.8

Odds Ratio Odds Ratio

0, ¥ om 9555 cl

1.33 [0.66, 2.68] 1T
0.86 [0.27, 2.76]
1.04 [0.36, 3.03]
1.11[0.39, 3.20]
1.14[0.71, 1.83]

—i

I

-

1.16 [0.65, 2.07]
1.14 [0.40, 3.27]
3.67[0.37, 36.12]
0.89 [0.28, 2.80]
1.16 [0.74, 1.83]

—

¢

3.86 [1.63,9.12]
1.31[0.47, 3.68]
2.34[0.81, 6.74]

-

9.53 [0.55, 166.17]
0.89 [0.29, 2.74]
0.12[0.02, 0.63]
0.78 [0.11, 5.73]

1.64 [0.43, 6.30]
0.60 [0.22, 1.60]
0.89 [0.34, 2.32]

0.58 [0.19, 1.80]
2.45[0.43, 13.83]
1.02 [0.26, 4.06]

1.15[0.83, 1.58) r
0.01 0.1 1 10 100
Favours [treatment] Favours [control]

Figure 5. Adverse events in advanced HCC patients after treatment. CI: confidence interval; OR: odds ratio; HCC: hepa-

tocellular carcinoma.
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months, respectively. Therefore, new procedures
have to be explored in order to further investigate
the survival benefit in these patients.

125]odine (I) seeds have been used to treat solid
tumors and their use in combination with TACE in
advanced HCC patients was reported as safe and
feasible [22]. In addition, '*°I could inhibit tumor
cell proliferation and induce apoptosis [23,24]. In
particular, a continuous low dose of radiotherapy
had an anti-neointimal hyperplasia effect that could
prevent clinical stent restenosis in advanced HCC
patients with portal vein tumor thrombus [25]. In
our meta-analysis, both TACE plus ISEI and TACE
plus ISEI and PVS appeared to have a better OS
and ORR than TACE alone or TACE plus PVS in
advanced HCC patients. Furthermore, the combi-
nation therapy also seems to have no increased
risks of procedure-related complications (such as
acute hepatic failure, intraperitoneal bleeding, ra-
diation hepatitis or enteritis) when compared to
controls.

This study focused on all the articles report-
ing the combination therapy of TACE plus ISEI up
to April 2018. Nine articles included according to
the selection criteria, out of which 5 reported TACE
plus ISEI and 4 reported TACE plus ISEI and PVS.
The overall quality of the evidence was modest.
All the trials were at high risk of bias due to lack
of blinding. We did not include trials in languages
other than English as the data in those trials were
repeated or came from the same research center.
We performed Egger’s test to examine publication
bias as our analyses included fewer than 10 trials,
but no publication bias was detected in any of the
measured outcomes (p>0.05).

Several limitations of the review should also
be taken into consideration when interpreting the
results. 1) This review included only patients with
advanced stage HCC (i.e. BCLC C stage). One trial
[7] reported HCC patients with BCLC A to C. How-
ever, we only extracted the data for BCLC C patients
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