
Current Problems in Cancer 44 (2020) 100612 

Contents lists available at ScienceDirect 

Current Problems in Cancer 

journal homepage: www.elsevier.com/locate/cpcancer 

Prognosis for intrahepatic cholangiocarcinoma 

patients treated with postoperative adjuvant 

transcatheter hepatic artery 

chemoembolization 

Ji-Bin Liu 

a , 1 , Kai-Jian Chu 

b , 1 , Chang-Chun Ling 

c , 1 , Ting-Miao Wu 

d , 1 , 
Hui-Min Wang 

a , e , Yi Shi a , e , Zhi-Zhen Li b , Jing-Han Wang 

b , 
Zhi-Jun Wu 

f , Xiao-Qing Jiang 

b , Gao-Ren Wang 

f , ∗, Yu-Shui Ma 

a , e , ∗, 
Da Fu 

d , e , ∗

a Cancer Institute, Nantong Tumor Hospital, Nantong, China 
b Department of Biliary Tract Surgery I, Eastern Hepatobiliary Surgery Hospital, Shanghai, China 
c Department of General Surgery, The Affiliated Hospital of Nantong University, Nantong, Jiangsu Province, China 
d Department of Radiology, The Forth Affiliated Hospital of Anhui Medical University, Hefei, China 
e Central Laboratory for Medical Research, Shanghai Tenth People’s Hospital, Tongji University School of Medicine, 

Shanghai, China 
f Department of Radiotherapy, Nantong Tumor Hospital, Nantong, China 

a b s t r a c t 

Objective: We used meta-analysis to evaluate the efficacy of transcatheter hepatic arterial chemoemboliza- 

tion (TACE) for the treatment of intrahepatic cholangiocarcinoma (ICC). Methods: We performed the meta- 

analysis using the R 3.12 software and the quality evaluation of data using the Newcastle-Ottawa Scale. The 
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main outcomes were recorded as 1-year overall survival (OS), 3-year OS, 5-year OS, and hazard ratio (HR) 

of TACE treatment or non-TACE treatment. The heterogeneity test was performed using the Q-test based 

on chi-square and I 2 statistics. Egger’s test was used to test the publication bias. The odds ratio or HR and 

95% confidence interval (CI) were used to represent the effect index. Results: Nine controlled clinical trials 

involving 1724 participants were included in this study; patients came mainly from China, Italy, South Ko- 

rea, and Germany. In the OS meta-analysis, the 1-year and 3-year OS showed significant heterogeneity, but 

not the 5-year OS. TACE increased the 1-year OS (odds ratio = 2.66, 95% CI: 1.10-6.46) of the patients with 

ICC, but the 3- and 5-year OS rates were not significantly increased. The results had no publication bias, 

but the stability was weak. The HR had significant heterogeneity (I 2 = 0%, P = 0.54). TACE significantly de- 

creased the HR of ICC patients (HR = 0.59, 95% CI: 0.48-0.73). The results had no publication bias, and the 

stability was good. Conclusions: Treatment with TACE is effective for patients with ICC. Regular updating 

and further research and analysis still need to be carried out. 

© 2020 Elsevier Inc. All rights reserved. 
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Intrahepatic cholangiocarcinoma (ICC), a disease distinct from hepatocellular carcinoma

HCC), 1-3 is the second most common primary malignancy in the liver. It is derived from bile

uct epithelial cells and belongs to the group of cholangiocarcinoma diseases, constituting about

%-15% of the cases. 4-7 The incidence of ICC is only about 10% but is on the rise. 8-11 The serious-

ess of the situation is shown by the cumulative mortality rate having increased by 39% between

979 and 2004. 12-15 Although there has been some progress in the study of ICC in recent years,

herapy and prognosis for the disease are still far from satisfactory. 16-18 An important reason for

he slow progress is that the early symptoms of ICC are not visible, and there is a lack of ade-

uate diagnostic methods. By the time it has been diagnosed, ICC has often reached an advanced

tage, and the opportunity for surgery has been lost. 19-22 

Transcatheter hepatic artery chemoembolization (TACE), a palliative local treatment method,

s widely used in the treatment of unresectable primary and metastatic liver cancer. 23-25 Com-

ared with systemic chemotherapy, TACE can provide higher local drug concentration with less

ystemic toxicity. 26-28 TACE induces ischemic necrosis of the tumor by embolizing the artery

hat supplies it with blood. TACE has been demonstrated to improve the overall survival (OS) of

atients with ICC. 29-32 However, there is no consensus in the literature as to the efficacy of TACE

or ICC, possibly because of the small sample sizes in these studies. 

A recent retrospective study reported that ICC patients treated with conventional TACE

howed prolonged survival compared to the control group. 33 Whereas patients undergoing

urgery had a median OS of only 5 months, in those receiving adjuvant TACE, the OS increased

o a median of 12 months. Despite this, TACE did not prolong the recurrence-free survival com-

ared with non-TACE groups but could prolong the short-term OS of patients with ICC. 33 Also,

u et al 34 suggested that only patients with elevated serum gamma-glutamyl transferase levels

ould benefit from TACE treatment following curative liver resection for ICC. Thus, the results

rom studies on the efficacy of TACE are somewhat contradictory. However, there is still a lack

f meta-analysis on the TACE treatment following exairesis for ICC. 

In this review, a meta-analysis was performed to investigate the prognosis of TACE treatment

ollowing exairesis for ICC to better understand the effect of TACE on ICC. We hope that this

ork will serve as a reference for clinical practice and as a foundation for further studies. 
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Table 1 

The search strategy of the publications included. 

Search Query Items found 

#1 Search TACE 4480 

#2 Search "transarterial chemoembolization" 2582 

#3 Search "Transcatheter arterial chemoembolization" 1740 

#4 Search "transcatheter hepatic arterial chemoembolization" 64 

#5 Search #1 OR #2 OR #3 OR #4 6063 

#6 Search ICC 19288 

#7 Search "intrahepatic cholangiocarcinoma" 2171 

#8 Search "intrahepatic bile duct carcinoma" 49 

#9 Search #6 OR #7 OR #8 20556 

#10 Search #5 AND #9 67 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Materials and methods 

Search strategy 

The present meta-analysis was performed according to the Preferred Reporting Items for Sys-

tematic Reviews and Meta-Analyses guidelines. 35 A systematic literature search was conducted

to search the clinical studies in English electronic literature databases, including Embase, the

Cochrane Library, and PubMed. The following search terms were used: “TACE” (OR “transarterial

chemoembolization” OR “transcatheter arterial chemoembolization” OR “transcatheter hepatic 

arterial chemoembolization”) AND “ICC” OR (“intrahepatic cholangiocarcinoma” OR “intrahepatic 

bile duct carcinoma”) ( Table 1 ). The deadline for the literature search was June 18, 2018. 

Inclusion and exclusion criteria 

Strict inclusion and exclusion criteria for the literature for this meta-analysis were devel-

oped. Studies were enrolled if they (1) were reported on ICC (case group: ICC patients treated

with TACE; control group: ICC patients treated without using TACE), (2) were published in the

English literature, and (3) could provide or aid in computation of prognostic data in both the

postoperative case and control groups, including 1-, 3-, and 5-year OS and hazard ratio (HR). 

Studies were excluded if they met the following criteria (1) they lacked complete data and

could not be used for statistical analysis, (2) they were nonoriginal articles, such as reviews,

letters, and overviews, and (3) they were repeated publications on the same data. In those cases,

only the latest reports or the articles with the complete information were included. 

Data extraction and Quality assessment 

Two authors independently extracted relevant data from the included publications. The con-

tents of the extraction included the first authors of the publications, the year of publication, the

country and time of the study, the study groups, the number of case and control groups, gender

ratios, age range, and the data on follow-up time and prognosis. All the selected publications

were assessed by quality evaluation criteria for cohort study provided by the Newcastle-Ottawa

Scale, including Exposed selection, Comparability, and Outcome, with a full score of 9. 36 If the

opinions of the 2 authors on data extraction and quality evaluation differed, their viewpoints

were reconciled through group discussions with a third investigator. 

Statistical analysis 

Meta-analysis was performed using R v3.12 software (R Foundation for Statistical Computing,

Beijing, China, Meta package); the odds ratio (OR) or the HR and 95% confidence interval (CI)

were used to represent the effect index. 
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Fig. 1. Flow diagram showing the selection process for the literature. 
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The heterogeneity test was based on the chi-square Q test 37 and I 2 statistics. For statistical

eterogeneity ( P < 0.05 or I 2 > 50%), the combined effect value was calculated by a random

ffects model; otherwise, a fixed effect model was used to compute the pooled effect size. 38 The

ublication bias test was performed by Egger’s method. 39 Finally, the sensitivity was analyzed by

he "leave one out" method. 40 

esults 

iterature search 

The publication search and selection process are shown in a flowchart ( Fig 1 ). Altogether,

50 potentially eligible papers were retrieved from the PubMed, Embase, and Cochrane Library

atabase in the initial search using pre-designed retrieval strategies. According to the inclusion

riteria, 141 articles (21 that were repetitive, 81 that had no relationship with questions ad-

ressed in our study, 30 that were omitted after browsing the titles and abstracts, and nine that

ere disregarded after reading the full text) were excluded. 34-36 , 41-46 

tudy characteristics and quality assessment 

In this meta-analysis, a total of 1724 patients with ICC were included. The general features

f the selected literature are detailed in Table 2 . As shown in Table 2 , publication year of the

elected literature ranged from 2008 and 2016, with the clinical studies reported in these papers

erformed between 1997 and 2013; the patients were mainly from China, Italy, South Korea, and

ermany. The gender distribution was uneven, with more males than females included. Most

atients were of middle age or elderly, with an average age of about 50-year old; the follow-up

ime was 1-125 months, usually being after about 24 months ( Table 2 ). The results showed that

he quality scores of the nine articles included were above 5-7 points, higher than those of the

xcluded ones ( Table 2 ). 
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Table 2 

The characteristics of the publications included. 

Author Study 

Year 

Study 

Location 

Study Year NOS Group N Age Gender 

(M/F:) 

Follow-up 

(months) 

1-year OS 3-year OS 5-year OS HR (95CI%) 

Aliberti C 2008 Italy 2006 .2- 

2007. 9 

5 TACE 11 68.5 

(60-82) 

NA NA 8 NA NA NA 

Palliative 

care 

9 NA NA 2 NA NA NA 

Li A 2016 China 2007.1- 

2013.10 

6 TACE 

Resection 

87 53 

(45–61) 

78/9 ≥24 NA NA NA 0.40 

(0.12-1.27) 

NA NA NA 1 

Li J 2015 China 2008.1- 

2011.2 

6 TACE 

Resection 

122 54 

(35-74) 

97/25 25.3 

(2.2-76.2) 

97 58 47 NA 

431 54 

(36-76) 

271/ 

160 

272 157 128 NA 

Li T 2013 China 20 0 0.1- 

2011.12 

5 TACE 

Resection 

283 55 

(18-79) 

174/ 

109 

17 

(1-98) 

NA NA NA 0.56 

(0.37-0.87) 

NA NA NA 1 

Lu ZF 2016 China 20 0 0.1- 

2011.12 

7 TACE 

Resection 

75 56 ± 11 NA NA NA NA NA 0.69 

(0.51-0.95) 

150 58 ± 11 NA NA NA NA NA 1 

Park SY 2011 Korea 1996.1- 

2009.4 

5 TACE 

Supportive 

treatment 

72 64 ± 10 47/52 NA 37 NA NA NA 

83 65 ± 11 51/32 NA 4 NA NA NA 

Scheuermann 

U 

2013 Germany 1997.9- 

2012.2 

6 TACE 

Resection 

32 64 

(44-87) 

17/15 1-125 13 5 3 NA 

130 65 

(33-79) 

65/65 79 46 29 NA 

Shen WF 2011 China 2002.7- 

2003.12 

5 TACE 

Resection 

53 NA 45/8 18 

(3-96) 

37 20 15 NA 

72 NA 43/29 39 18 15 NA 

Wu ZF 2012 China 2005.1- 

2006.12 

6 TACE 

Resection 

57 Median 

56 

88/26 24 41 21 11 0.49 

(0.32-0.76) 

57 31 9 6 1 

TACE, transcatheter arterial chemoembolization; NOS, Newcastle-Ottawa Scale; OS, overall survival; HR, hazard ratio; CI, confidence interval; M/F, Male/Female. 
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Fig. 2. Forest plot comparing the OS of the TACE and non-TACE groups. (A) 1-year OS; (B) 3-year OS; (C) 5-year OS. CI, 

confidence interval; OR, odds ratio. 
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 Meta-analysis of pooled quantitative OS 

Because of the significant heterogeneity of results from studies of 1-year OS (I 2 = 85.30%, P <

.01) and 3-year OS (I 2 = 73.00%, P = 0.01), we applied the random effects model ( Fig 2 A and B;

able 3 ) to calculate the pooled effect size. The result indicated that TACE treatment significantly

ncreased the 1-year OS (OR = 2.66, 95% CI: 1.10-6.46) of the patients with ICC compared with

hose who underwent non-TACE treatment ( P = 0.03, Fig 2 A and Table 3 ). However, the 3-year

S (OR = 1.39, 95% CI: 0.69-2.83,) in the TACE group was not significantly changed compared

ith that in the group which did not undergo TACE ( P = 0.36, Fig 2 B and Table 3 ). 

There was no significant heterogeneity (I 2 = 40.90%, P = 0.17) between the studies on 5-year

S ( Fig 2 C and Table 3 ); thus the fixed-effects model was used to calculate the pooled OR and

5% CIs. The pooled result showed that although the 5-year OS of patients treated with TACE was

igher than that of the untreated group, (OR = 1.33, 95% CI: 0.96-1.86, P = 0.09) the difference

etween the 2 groups was not significant ( Fig 2 C and Table 3 ). 

The publication bias was evaluated by Egger’s method, and no publication bias was identi-

ed (1-year OS, t = 0.23, P = 0.83; 3-year OS, t = 0.29, P = 0.80; and 5-year OS, t = 0.57, P = 0.63; 

able 3 ), indicating that the results were stable and reliable. In addition, the "leave one out"

ethod was used to determine the sensitivity across the study. 
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Table 3 

The results of meta-analysis. 

Group Sample size Test of association Model Test of heterogeneity a , b Egger’s test for 

publication bias c 

K Cases Control OR (95%CI) Z P Q P I 2 (%) t P 

1-year OS 6 347 782 2.6611 

[1.0956; 

6.4637] 

2.16 0.0307 Random 34.00 < 0.01 85.3 0.2332 0.8270 

3-year OS 4 264 690 1.3928 

[0.6856; 

2.8293] 

0.92 0.3596 Random 11.12 0.01 73.0 0.2921 0.7977 

5-year OS 4 264 690 1.3336 

[0.9571; 

1.8582] 

1.70 0.0890 Fixed 5.08 0.17 40.9 0.5700 0.6262 

a Random-effects model was used when the p for heterogeneity test < 0.05, otherwise the fixed-effect model was used. 
b P < 0.05 is considered statistically significant for Q statistics. 
c Egger’s test to evaluate publication bias, P < 0.05 is considered statistically significant. OR: Odds ratio; CI: confidence interval. 
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Fig. 3. Sensitivity analysis by the “leave one out” method for the OS of ICC patients treated with TACE. (A) 1-year OS, 

(B) 3-year OS, and (C) 5-year OS. CI, confidence interval. OR, odds ratio. 
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By omitting the studies of Scheuerman et al, 46 Li et al, 43 and Park et al 31 ( Fig 2 A), the OR

alues in the 1-year OS were reversed ( Fig 3 A). Also, by omitting the study of Scheuerman et

l, 46 the OR values in the 3- and 5-year OS were all appreciably changed ( Figs 2 B and C, 3 B and

). Thus, more studies of sufficient relevance are needed to confirm the results. 

eta-analysis quantitative data merging- HR 

According to the significant heterogeneity (I 2 = 0%, P = 0.54), a fixed effect model was used

o calculate the pooled effect size of HR. The meta-analysis revealed that there were differences

etween the groups treated with or without TACE (HR = 0.59, 95% CI: 0.48-0.73), and the mor-

ality rate of people treated with TACE was 0.59 times that of patients subjected to non-TACE

urgery, a result that was statistically significant (HR = 0.59, 95% CI: 0.48-0.73; Fig 4 A). 

No publication bias was found by Egger’s test ( t = 1.59, P = 0.25), suggesting that the re-

ult was stable. 47 The sensitivity was analyzed by the "leave one out" method, and the results
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Fig. 4. Meta-analysis quantitative data merging-HR. (A) Forest plot comparing the hazard ratio (HR) of Experimental 

TACE-treated and non-TACE-treated groups; TE, logarithm of the corresponding utility value; seTE, Standard error, corre- 

sponding to the utility value; CI, confidence interval. (B) Sensitivity analysis by meta-analysis for the HR of ICC patients 

treated with TACE. CI, confidence interval. HR, hazard ratio. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

showed that the HR value of each model was not reversed, indicating that the results were sta-

ble ( Fig 4 B). 48 

Discussion 

Currently, it remains unresolved whether treatment with TACE is safe and efficacious in pro-

longing the patient’s survival time. 49-52 In the meta-analysis presented here, we included nine

studies comparing survival outcomes in terms of 1-, 3-, and 5-year OS and HR between TACE

and non-TACE surgery in ICC patients. Our results revealed that TACE treatment achieved a sig-

nificantly higher 1-year OS and a distinctly lower HR in ICC patients compared with non-TACE

treatment. Furthermore, TACE prolonged the 3- and 5- year OS, but without statistical signifi-

cance. 

TACE may be able to extend the short-term OS of ICC patient. 53-55 In the present study, the

1-, 3-, and 5-year OS were all upregulated by TACE treatment, although the 1-year OS is signifi-

cantly increased by TACE treatment, and there is no significant difference in the upregulation of

3- and 5-year OS. 

Survival rates in patients after 6-month, 1-year, and 2-year treatment with TACE were im-

proved compared to those receiving supportive therapy. 56-59 Studies by Li et al 43 and Shen et

al 33 also supported our meta-analysis results that the 1-year OS was increased by TACE treat- 

ment compared with the non-TACE group. More recently, no significant differences were found

in the 3- and 5-year OS between TACE and non-TACE treatment for HCC patients after liver

transplantation 

60 . Thus, all of the results point to the TACE treatment efficaciously prolonging

the short-term ( < 2 years) survival of ICC patients. 

Because local structural or periductal invasion can be completely resected together with the

primary tumor or after careful lymph node dissection to remove all locally involved lymph

nodes, some patients with ICC at stage III or IV can still obtain a fair prognosis by surgical

resection. It is well known that TACE increases the local drug concentration available to kill tu-

mor cells effectively and induces ischemic necrosis of tumors by embolizing the artery supply-
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ng blood to the tumor. 26 , 61-64 However, there was no significant difference between the groups

reated with or without TACE in both 3- and 5-year OS in the present meta-analysis. Similarly,

i T et al 44 suggested that TACE treatment may have no significant impact on the 3- and 5-year

S compared to the non-TACE treatment group. Nevertheless, the study of Li et al 43 showed

hat the 3- and 5-year OS in patients treated with TACE was significantly higher than in the

roup untreated by TACE. The source of these differences may be the significant heterogeneity

bserved in the 3-year OS, and the low sensitivity of the 3- and 5-year OS. 

Patients included in this study had different ages and genders, and come from different coun-

ries and regions (China, Italy, South Korea, and Germany), which may account for the differ-

nces in the results. It was reported that highest incidence rates of ICC were found mostly

mong Asians (non-white, non-black ethnic backgrounds), 16 indicating that the ethnic differ-

nces should be taken into consideration in the study of ICC patients with TACE. Besides, it

as reported that ICC with an abundant blood supply might respond better to treatment with

ACE. 62-64 However, the blood supply type of ICC in this study is unclear; this aspect needs fur-

her review and meta-analysis. Thus, the function and molecular mechanism of TACE need more

esearch, and a meta-analysis with a larger sample size and complete patient information to

haracterize the effectiveness of TACE on ICC patients is also required. 65-68 

The HR in this study is defined as the ratio of the risk of death in patients treated by TACE

nd that in patients treated by other methods. These results found that the heterogeneity of the

 HRs was not significant. More importantly, compared with the control group, the risk of death

n the group treated with TACE was significantly decreased. Our results are consistent with the

tudies of Li et al 44 in which the HR was 0.62, Wu et al 45 (HR 0.49), and Lu et al 34 (HR 0.44) in

he TACE treatment group, with significant differences. Although it was reported that postoper-

tive TACE failed to delay tumor recurrence, 29 Gusani et al 69 showed TACE to be beneficial for

atients with advanced and unresectable ICCs, which is consistent with our meta-analysis re-

ults. All these results suggested that the results on HR analysis were stable, and consequently,

he conclusions reliable. 

There are several limitations to the meta-analysis presented here. Firstly, unknown sources

f heterogeneity may affect the meta-analysis results. Second, because of the incomplete demo-

raphic data in the works of literature that were included, no further subgroup meta-analysis

nd regression analysis on age and race have been done. Thirdly, a sensitivity analysis (1- and

-year OS) showed that if some of the publications were excluded; the combined HR values were

eversed, indicating that the results were unstable. Finally, the studies analyzed here were based

n controlled clinical trials, not qualified randomized controlled trials (RCTs). Since the quality of

vidence from controlled clinical trial trials is not as high as from RCTs, the conclusions reached

ere still require a confirmation from high-quality RCTs. 

onclusion 

This study demonstrated that TACE increased the 1-year OS of patients with ICC and de-

reased the risk of death in ICC patients. TACE is an effective short-term treatment for ICC. Fur-

her research and updating are necessary to verify the conclusions. 
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