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Background: The aim of this study was to determine the therapeutic efficacy and safety of 

transarterial chemoembolization (TACE) with gemcitabine and oxaliplatin in patients with 

advanced biliary tract cancer (BTC).

Methods: We retrospectively analyzed the outcomes for 65 patients with advanced BTC treated 

by TACE with gemcitabine 1,000 mg/m2 and oxaliplatin 100 mg/m2. Follow-up laboratory tests 

and computed tomography or magnetic resonance imaging were performed routinely to evaluate 

the response of the tumor to treatment. All patients were assessed for adverse effects.

Results: Of the 65 patients, 19 (29.2%) achieved a partial response, 36 (55.4%) showed stable 

disease, and ten (15.4%) showed progressive disease. The overall response rate was 29.2%.  

At the end of this study, five patients were still alive. The median overall survival was 12.0 months 

(95% confidence interval 8.5–15.5). There were no serious complications after TACE.

Conclusion: The disease control rate and overall survival in this retrospective study were 

consistent with those in previous reports. TACE with gemcitabine and oxaliplatin was well 

tolerated and highly effective in patients with advanced BTC.

Keywords: gemcitabine, oxaliplatin, transcatheter arterial chemoembolization, biliary tract 

cancer

Introduction
Biliary tract cancers (BTCs), including intrahepatic cholangiocarcinoma, extra-

hepatic cholangiocarcinoma, and gallbladder cancer, are relatively rare tumors.1  

At present, surgical resection is the only curative treatment, but at least 75% of cases 

are unresectable because of the advanced stage of disease at diagnosis.2,3 The median 

survival of patients with cholangiocarcinoma and gallbladder cancer is 3–6 months 

and 6 months, respectively.4,5 Factors influencing survival include the specific tumor 

location, margin status, lymph node metastasis, vascular invasion, histology, albumin 

level, and bilirubin level.6,7

Patients with locally advanced BTC can be considered for palliative chemotherapy. 

Several reports have concluded that, compared with gemcitabine alone, cisplatin plus 

gemcitabine significantly improves overall survival and progression-free survival in 

patients with locally advanced BTC.8–11

Transcatheter arterial chemoembolization (TACE) is characterized by delivery 

of chemotherapeutic agents directly into the arteries supplying the tumor. TACE 

results in a higher concentration of chemotherapeutic drugs in the tumor and a lower 

concentration in normal tissues. Therefore, TACE can improve therapeutic efficacy 

and minimize systemic toxicity. In recent years, studies of the efficacy of TACE in 
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patients with unresectable BTC have reported promising 

results.12–18

To our knowledge, few reports are available on the 

efficacy and toxicity of TACE with gemcitabine and oxali-

platin in advanced BTC. In this retrospective study, we 

determined the therapeutic efficacy and safety of TACE with 

gemcitabine and oxaliplatin in the treatment of patients with 

advanced BTC.

Patients and methods
Patient selection
This retrospective analysis involved 65 patients who 

received TACE for advanced BTC between July 2009 and 

December 2013 in the Department of Interventional Radiol-

ogy, Zhongshan Hospital, Fudan University. The diagnosis 

of BTC was confirmed by histological examination or by 

radiological and clinical findings. The inclusion criteria were 

as follows: BTC deemed to be unresectable, according to the 

National Comprehensive Cancer Network Guidelines (ver-

sion 1.2009); Eastern Cooperative Oncology Group perfor-

mance status of two or lower; lesions that could be evaluated 

using computed tomography or magnetic resonance imaging; 

adequate hematological and renal function (white blood 

cell count 4×109/L; platelet count 100×109/L); and total 

bilirubin, serum aspartate transaminase, and serum alanine 

transaminase concentrations less than 1.5 times the upper 

limit of normal. Exclusion criteria included extensive portal 

vein thrombosis and prior systemic chemotherapy or radia-

tion therapy. The study was approved by the ethics committee 

of Zhongshan Hospital, Fudan University.

Tace protocol
A 5-French arterial sheath was placed into the right femo-

ral artery under local anesthesia. A celiac arteriogram was 

obtained using a 4-French or 5-French catheter to evaluate the 

anatomy, tumor burden, and vascularity. After placement of 

the microcatheter (Progreat™, Terumo Corporation, Tokyo, 

Japan) in the artery supplying the tumor, we administered 

100 mg/m2 oxaliplatin (Jiangsu Hengrui Medicine Co Ltd, 

Lianyungang, People’s Republic of China) and 1,000 mg/m2 

gemcitabine (Jiangsu Haosen Medicine Co Ltd, Lianyungang, 

People’s Republic of China). Next, a mixture of iodized oil 

(Lipiodol®, Laboratoire Guerbet, Aulny-sous-bois, France), 

oxaliplatin, and the nonionic contrast medium Ultravist 300 

(Bayer Schering Pharma AG, Leverkusen, Germany) was 

infused into the selected feeding artery via the microcatheter 

until arterial flow stasis was achieved. The dosage of iodized 

oil depended on tumor size and number, blood supply, and 

liver function. Next, gelatin sponge particles (350–510 μm, 

Ailikang Medicine Co Ltd, Hangzhou, People’s Republic of 

China) diluted with the same contrast medium were injected 

through a 1 mL syringe. The specific dilution of the gelatin 

sponge particles depended on parameters such as the diameter 

of the artery feeding the tumor.

All patients received supportive treatments, including 

antibiotic prophylaxis, liver protection, antacid agents, and 

antiemetic treatment, after the TACE procedure. Follow-up 

laboratory tests (for example, blood cell count and liver 

function tests) were routinely performed at one-month inter-

vals. Follow-up imaging was performed in all patients 4–6 

weeks after each TACE treatment. The TACE treatments 

were repeated if a new or residual tumor was detected on 

follow-up imaging. We aimed to determine the impact of 

TACE in terms of response rate and overall survival. Tumor 

response after each TACE treatment was evaluated according 

to the Response Evaluation Criteria in Solid Tumors. Overall 

survival was measured from the date of diagnosis to the date 

of death or the last follow-up. Adverse effects were evaluated 

according to the Common Terminology Criteria for Adverse 

Events version 3.0.

statistical analysis
The Kaplan-Meier method was used to evaluate overall 

survival. The Student’s t-test was used to compare continu-

ous data between two groups. Statistical analyses were per-

formed using Statistical Package for the Social Sciences for 

Windows, version 19.0 software (SPSS, Chicago, IL, USA). 

Differences were considered significant at P0.05.

Results
Patients
Between July 2009 and December 2013, a total of  

65 patients with advanced BTC were included in the current 

study. Baseline patient characteristics are reported in Table 1. 

The study population included 38 men and 27 women (ratio 

1.41), with a mean age of 57.9 (range 38–78) years. Thirty-

two patients (49.2%) had intrahepatic cholangiocarcinoma, 

including two patients (3.1%) who presented with recurrent 

intrahepatic cholangiocarcinoma after resection of the original 

tumor but met the criteria for our study. Twenty-one patients 

(32.3%) had extrahepatic cholangiocarcinoma involving 

the hilum (12 patients, 18.5%) or the main bile duct (nine 

patients, 13.8%). In addition, 12 patients (18.5%) had gall-

bladder cancer. Spread to the regional nodes was observed in  

32 patients (49.2%). Liver metastases occurred in 21 patients  

(32.3%). Biliary drainage prior to TACE was performed 
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in 18 patients (27.7%). The main elevated tumor marker 

was cancer antigen 19-9, with a median level of 580.5 

(range 37–5,836.8) U/mL. Carcinoembryonic antigen 

and α-fetoprotein levels were mostly in the normal range. 

The Child-Pugh class was A in 50 patients and B in  

15 patients, with no class C patients.

Treatments, efficacy, and safety
In total, 182 TACE cycles (mean 2.8 cycles per patient) 

were performed. All patients were evaluated for tumor 

response to TACE. Of the 65 study patients, 19 (29.2%) 

achieved partial remission (Figure 1), 36 (55.4%) showed 

stable disease, and ten (15.4%) showed progressive disease. 

Thus, the overall response rate was 29.2%. The condition of 

the patients who underwent biliary drainage prior to TACE 

improved significantly after the treatments. At the end of 

the study, only five patients were still alive. The median 

overall survival was 12.0 months (95% confidence interval 

[CI] 8.5–15.5; Figure 2). The survival rate was significantly 

higher in patients who showed a tumor response to TACE 

than in those who showed no response (median survival 20.1 

versus 9.2 months; P0.001).

The most common adverse events involved peripheral 

nerve, hematological, and gastrointestinal toxicity (Table 2). 

Peripheral nerve and hematological toxicities were mild. 

Grade I–II elevations were observed in serum transaminase 

levels in 18 patients (27.7%) and in total bilirubin levels in 

five patients (7.7%). Only 9.2% of patients had grade III–IV  

adverse events (grade III–IV thrombocytopenia, three 

patients; grade III–IV vomiting, three patients).

Discussion
BTCs are relatively rare tumors, and are usually unresectable 

because of the advanced stage of disease at diagnosis. They 

are associated with poor clinical outcome and poor prognosis. 

BTCs are generally believed to be chemoinsensitive, and only 

a few chemotherapy regimens for BTCs are used in clinical 

practice. Gemcitabine is the main cytostatic agent used to 

treat BTC.19 To improve its therapeutic efficacy, many ran-

domized trials have investigated gemcitabine-based combina-

tion regimens by adding a second drug, such as 5-fluorouracil, 

irinotecan, oxaliplatin, capecitabine, or cisplatin.

In a multicenter, randomized controlled Phase III study 

conducted by Valle et al8 410 patients with locally advanced 

or metastatic cholangiocarcinoma, gallbladder cancer, or 

ampullary cancer were divided into a gemcitabine-cisplatin 

combination arm and a gemcitabine monotherapy arm. 

The combination therapy improved overall survival and 

progression-free survival by 30% more than did gemcitabine 

alone, with a similar incidence of adverse events. Further, 

both progression-free survival and tumor control rate were 

significantly improved by the combination therapy.8

A retrospective study conducted by Woo et al20 which 

enrolled 344 patients with intrahepatic cholangiocarcinoma, 

gallbladder cancer, or extrahepatic cholangiocarcinoma, 

demonstrated that gemcitabine plus cisplatin was superior 

to capecitabine plus cisplatin in prolonging median overall 

survival. Overall survival was 8.4 months (95% CI 6.2–10.7) 

in the gemcitabine plus cisplatin group and 7.6 months 

(95% CI 6.8–8.7) in the capecitabine plus cisplatin group 

(P=0.024). Based on these results, the combination of gem-

citabine plus cisplatin (or oxaliplatin as a potentially better 

tolerated agent) is considered to be the standard of care as 

the first-line regimen for BTC.

TACE is considered to be a promising and minimally 

invasive therapeutic modality that may prolong the survival 

of patients with unresectable carcinomas, such as hepato-

cellular carcinoma, liver metastasis, or other neoplasms of 

the liver. One major advantage of organ-targeted delivery 

of agents via intra-arterial administration compared with 

Table 1 Patient and tumor characteristics

Characteristic Patients, n (%)

age (years)
Median
range

58
38–78

sex
Male
Female

38 (58.5)
27 (41.5)

ecOg performance status
0
1
2

28 (43.1)
33 (50.8)
4 (6.2)

Tumor location
intrahepatic cholangiocarcinoma

extrahepatic cholangiocarcinoma
hilum
Main bile duct
gallbladder cancer

Child-Pugh classification
a
B
c

32 (49.2)
21 (32.3)
12 (18.5)
9 (13.8)
12 (18.5)

50 (76.9)
15 (23.1)
0

lymph node metastases
liver metastases
recurrence after resection

28 (43.1)
21 (32.3)
2 (3.1)

cancer antigen 19-9 level, U/ml, median (range)

Biliary drainage prior to Tace

580.5  
(37–5,836.8)
18 (27.7)

Abbreviations: ecOg, eastern cooperative Oncology group; Tace, transarterial 
chemoembolization.
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intravenous administration is the reduction of toxic effects 

on normal tissues due to reduced bioavailability of drugs in 

the systemic circulation.21

In this study, we have reported our experience in treating 

patients affected by advanced BTC with TACE involving the 

gemcitabine-oxaliplatin combination. The median overall 

survival in our study was 12.0 months (95% CI 8.5–15.5). 

This result is comparable with that reported by Gusani et al.22 

In their study, median survival was 13.8 months in patients 

with unresectable cholangiocarcinoma treated with TACE 

Figure 1 (A) computed tomography scan showing a large cholangiocarcinoma involving the right anterior lobe and caudate lobe. (B) Digital subtraction angiography before 
Tace clearly demonstrates the hypervascularity of the lesion (black arrow). (C) Digital subtraction angiography after Tace shows that the feeding arteries have been mostly 
embolized, and the lesion is indistinct. (D) computed tomography scan taken one month after Tace shows extensive tumor necrosis in the right anterior lobe and caudate 
lobe, especially in the marginal area where viable tumor existed before treatment. 
Abbreviation: Tace, transarterial chemoembolization.
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including the gemcitabine-cisplatin combination, which was 

significantly longer than the median survival after TACE 

with gemcitabine alone (6.3 months). Studies of intravenous 

chemotherapy with gemcitabine and oxaliplatin for advanced 

BTC have reported median survival times ranging from 8.3 

to 11.0 months and response rates ranging from 14.9% to 

30.8%.23 Using TACE, we achieved efficacy similar to that 

achieved by systemic chemotherapy. Although the differ-

ence in survival may be partly attributable to the selection 

bias inherent in a retrospective study, our results do indicate 

a benefit from the gemcitabine-oxaliplatin combination 

administered via TACE.

Notably, the median survival in our study was not signifi-

cantly different between patients with liver disease only and 

those with lymph node metastases. This provides evidence 

that in patients with predominantly liver disease, eventual 

survival is determined by the liver tumors.22 Thus, regional 

treatment should be undertaken in these patients.

There have been studies of TACE using different 

combination regimens in patients with advanced BTC. Lipiodol 

and mitomycin C have been used by Scheuermann et al.12 

The median survival in their study was 11 months, and the 

Figure 2 survival curve for 65 patients with biliary tract cancer after transarterial 
chemoembolization with gemcitabine and oxaliplatin.

Table 2 adverse effects of transarterial chemoembolization with 
gemcitabine and oxaliplatin

Adverse effect Grade, n (%)

I–II III–IV

Vomiting 33 (50.8) 3 (4.6)
Thrombocytopenia 21 (32.3) 3 (4.6)
neutropenia 20 (30.8) 0
Peripheral nerve toxicity 6 (9.2) 0
elevated serum transaminase 18 (27.7) 0
elevated serum total bilirubin 5 (7.7) 0

one-year, 3-year, and 5-year survival rates were 42%, 15%, 

and 9%, respectively. The median survival of 12.0 months 

in our study is slightly longer than that reported in their 

study.

In our study, only 11% of patients had grade III–IV 

adverse events, and no treatment-related death was recorded. 

The gemcitabine-oxaliplatin combination administered via 

TACE proved to be well tolerated, with minimal major 

adverse effects.

A potential limitation of our study is the heterogeneity 

of the BTCs included. The clinical courses of intrahepatic 

cholangiocarcinoma, extrahepatic cholangiocarcinoma, and 

gallbladder tumors are different, and the range of clinical 

symptoms varies considerably. Gallbladder cancers are 

generally less chemosensitive than extrahepatic cholang-

iocarcinomas. Other limitations include the retrospective 

non-randomized design and limited number of patients.

Conclusion
In conclusion, TACE with the gemcitabine-oxaliplatin 

combination is feasible and exhibits reasonable efficacy in 

patients with advanced BTC. Further prospective, controlled, 

and randomized studies with a large sample size are required 

to fully evaluate TACE with the gemcitabine-oxaliplatin 

combination for advanced BTC.
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