
Abstract. The aim of the present study was to evaluate the
activity of hepatic intra-arterial infusion of epirubicin and
cisplatin combined with oral capecitabine, in patients with
unresectable biliary carcinomas. Patients and Methods:
Twenty patients were treated by bolus infusion of epirubicin
50 mg/m2 and cisplatin 60 mg/m2 in the hepatic artery on day
1, combined with oral capecitabine 1000 mg/m2 bid, from day
2 to day 15. Results: Partial responses (PR) were observed in
6 patients (31.5%), stable disease (SD) in 9 (47.5%) and
progression (PD) in 4 (21%). The median progression-free
and overall survival periods were 11.6 and 18.0 months,
respectively, and 1-year survival was 74%. One patient died
after the first cycle because of G4 diarrhea. The other patients
had good tolerance, with minimal hematological toxicity and
only 1 G3 vomiting. Conclusion: This combined intra-arterial
and oral approach to patients with biliary carcinomas was
found to be active and safe and seems to produce an
encouraging survival response.

Biliary tract carcinoma is an uncommon malignancy
although its incidence appears to be increasing worldwide
(1). It can be classified according to location. For example,
gallbladder carcinoma is an aggressive disease with a median
survival of six months, whereas cholangiocarcinoma is more
indolent with a median survival of approximately one year
(2-4). Although surgical resection of the primary tumor is a

potentially curative therapy, less than 25% of patients are
resectable at presentation, and among those patients, relapse
rates are high (5, 6). The activity of systemic chemotherapy is
very low and there currently is no therapy that is considered
standard in this situation (7-9). The most commonly used
single agent in biliary tree tumors is 5-fluorouracil (5-FU),
with response rates of 10-20% (10). The ECF schedule
(epirubicin, cisplatin and continuous infusion of 5-FU) offers
a response rate and a median duration of response of 40%
and 10 months, respectively (11).

These neoplasms are usually confined to the liver so
hepatic arterial infusion might therefore be a rational
approach. The rationale of our study is strengthened by the
high hepatic extraction on the first pass of some drugs that
reach the bile canaliculi at high concentration and by the
finding that the blood supply of the upper biliary tree and
gallbladder derives from the hepatic artery (12-14). We have
previously administered cisplatin and epirubicin through the
hepatic artery, combined with systemic continuous infusion
of 5-FU, according to the ECF regimen reported by
Cantore et al. (15). An overall response rate of 40%, with a
median progression-free and overall survival periods of 7.1
and 13.2 months, respectively were obtained. A major
clinical problem was deep venous thrombosis related to the
central venous catheter, that occurred in 17% of patients. A
strategy to reduce toxicity and improve patient benefit was
proposed by substitution of the 5-FU with capecitabine,
tumor-selective fluoropyrimidine that mimics continuous
infusion 5-FU. Capecitabine also seems to be active and
well tolerated as a single agent in this disease and has the
advantage of easy oral administration (16), thus eliminating
the need for the central venous catheter. Capecitabine has
been tested in combination with systemic epirubicin and
cisplatin, or with gemcitabine, producing interesting
response rates and survival (17, 18).
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Patients and Methods

Patient selection. Between April 2004 and June 2006, 20 patients
entered this study. They were required to have histologically
confirmed unresectable and measurable adenocarcinoma of the
intra or extra-hepatic biliary tree. Patients with intra-hepatic biliary
tree carcinoma were referred to as having cholangiocarcinoma.
Other eligibility criteria were age ≥18 years, an Eastern
Cooperative Oncology Group (ECOG) performance status of 0-2,
absence of brain metastasis, adequate bone marrow function
(leukocyte count >3500 cells/ÌL, neutrophil count >1,500 cells/ÌL
and platelet count >100,000/ÌL), hepatic function (serum bilirubin
level <3.0 mg/dL and aspartate aminotransferase level <5 times
the upper limit of normal), renal function (serum creatinine
concentration <2.0 mg/dL), and a normal coagulation profile. The
study was approved by an internal review board and written
informed consent was obtained from all participating patients.
Toxicity was assessed in all patients.

Treatment. On day 1 all patients received epirubicin at a dose of
50 mg/m2 in 100 mL of normal saline and cisplatin at a dose of
60 mg/m2 in 120 mL of normal saline (both infused as a bolus into
the hepatic artery by an angiografic catheter inserted into the
femoral artery by the Seldinger method). Capecitabine was
administered orally at 1,000 mg/m2 twice a day, from day 2 to day
15. The cisplatin infusion was preceded and followed by
intravenous hydration and all patients were given prophylactic
antiemetic treatment comprised of 5-hydroxytryptamine type 3
receptor antagonists and dexamethasone. The treatment was
repeated every three weeks if the neutrophil count was >1,500
cells/ÌL, the platelet count was >100,000/ÌL, and the serum
creatinine concentration was <2.0 mg/dL. Every cycle required
two days of hospitalization. The response to treatment was
evaluated every three cycles and patients who responded or had
stable disease (SD) received three additional cycles. When
disease progression occurred, treatment was discontinued and
second-line chemotherapy was permitted.

Assessment. Pretreatment evaluation included a complete history
and clinical examination (with survey of body weight,
performance status and clinical symptoms). In addition, a
complete blood count, biochemistry tests and urinalysis were
performed. An abdominal computed tomography (CT) scan, a
thoracic CT scan if lung and/or pleural metastases were
suspected, and monitoring of tumor carbohydrate antigen (CA
19-9) level were also included. Anticancer effects were evaluated
by tumor size and CA 19-9 changes. All patients had
bidimensionally measurable lesions for response evaluation. The
tumor size was evaluated by CT scan every three cycles. The
response was assessed by World Health Organization criteria.
Bone metastases and pleural and peritoneal effusions were not
considered to be evaluable, but they were taken into account for
the determination of disease progression. In addition toxicities,
response duration and overall survival were also evaluated. Body
weight, performance status, pain and CA 19-9 serum levels were
recorded at each cycle. Toxicity was recorded according to the
National Cancer Institute-Common Toxicity Criteria 2.0.
Complete blood and platelet counts were obtained weekly to
determine the level of myelosuppression. A complete chemistry
panel, full blood count, and physical examination were performed

before each cycle. Toxicity related to the angiographic procedure
was also evaluated and recorded.

Statistical analysis. The study was conducted employing Simon’s
two-stage design (19). The sample size was calculated to reject a
5% response rate in favour of a target response of 25%, with a
significance level of 0.10 and a power of 90%. In the initial stage,
13 patients had to be entered and evaluated for response. If there
was less than one response, accrual would be stopped. If more than
1 response was observed in the first stage, then 7 additional
patients had to be entered in the second stage to achieve a total of
20 evaluable patients. Response, progression-free survival and
overall survival were calculated from the date of the first treatment,
using the Kaplan-Meier standard life table method.

Results

Patient characteristics are sumarized in Table I. Four
patients had undergone radical surgery and had relapsed
after a median of 14.3 months (range 9.0-21.1 months); 1
patient received prior chemotherapy and one prior chemo-
radiotherapy.

Toxicities. A total of 91 cycles of therapy were delivered, with
a median of 4 cycles per patient (range 1-6). The intended
dose intensity of epirubicin, cisplatin and capecitabine was
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Table I. Patient characteristics.

Characteristics No. of patients (%)

General
Entered 20
Measurable disease 20
Evaluable disease 20
Evaluable for response 19

Median age, years (range) 60.3 (35-80)
Gender

Male 10
Female 10

ECOG performance status
0 9 (45)
1 6 (30)
2 5 (25)

Tumor diagnosis
Intrahepatic cholangiocarcinoma 12
Gallbladder carcinoma 7
Choledochus 1

Previous therapy
None 14 (70)
Surgery 4 (20)
Chemo/radio 2 (10)

Sites of metastases
Liver 20
Involvement <50% 17
Involvement >50% 3
Lymph nodes 3

Median CA 19-9 level, IU/mL (range) 168 (1-10.480)



16 mg/m2/week, 20 mg/m2/week and 9.3 g/m2/week,
respectively. For the drugs administered intra-arterially the
delivered dose was 100%. Regarding oral capecitabine, due
to reduction related to mucositis and neutropenia in 3
patients, the administered dose was 7.9 g/m2/week.

One patient with intra-hepatic cholangiocarcinoma died
15 days after the first cycle; he developed a Grade 4
gastroenteric toxicity, with incoercible diarrhea and vomiting,
and a Grade 3 neutropenia and thrombocytopenia. Overall,
this regimen was well-tolerated (Table II), with a cumulative
Grade 3 toxicity observed in 7 out of the 20 patients (35%).
No side effects related to the angiographic procedure were
observed. As regards hematological toxicity, Grade 3
leukopenia occurred in 1 patient. Grade 3 nausea/emesis
occurred in 1 patient and Grade 3 mucositis occurred in 2
patients. Grade 3 alopecia occurred in 3 patients (15%).

Response and survival. A partial response (PR) was observed
in 6 out of the 19 evaluable patients (31.5%). SD was
observed in 9 patients (47.5%) and progressive disease (PD)

occurred in 4 patients (21%). After a median follow-up of
9.1 months (range 3.2-21.5 months), the median progression-
free survival period was 11.6 months (range 4.5-12.6 months)
and the median overall survival period was 18.0 months
(Figure 1). The 1-year survival rate was 74%. The 12 patients
with intra-hepatic cholangiocarcinoma had a median survival
period of 18.0 months and the 8 patients with extra-hepatic
biliary tract tumors had a median survival period of 17.5
months. Efficacy data are shown in Table III. One patient
with intra-hepatic cholangiocarcinoma, after a PR,
underwent posttreatment laparotomy with radioablation of
the right lobe lesions. He was progression-free at the end of
the study. Another patient with gallbladder carcinoma with
liver involvement >50% underwent colecystectomy and
radioablation of two small hepatic lesions. He showed PD
after 2 months. 

Discussion

Biliary tract adenocarcinomas are increasing in worldwide
incidence and mortality. Unfortunately, the vast majority of
the patients who are newly diagnosed have advanced stage
at diagnosis (20). Surgical resection or liver transplantation
represents the only curative treatment, but the median
survival period of patients treated with these radical
therapies is only approximately two years in most of the
series (21, 22). Systemic chemotherapy can increase the
quantity and improve the quality of life in patients with
advanced biliary tract carcinomas (23). Regimens combining
5-FU and platin analogs are the most effective, with
response rates ranging from 21% to 40%. The combination
of cisplatin, epirubicin, and continuous infusion of 5-FU is
considered one of the standard therapies in the treatment of
biliary tract carcinoma (11). New drugs, such as gemcitabine
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Table II. Treatment related toxicity (n=20).

Toxicity Grade 1 Grade 2 Grade 3 Grade 4 
No. (%) No. (%) No. (%) No. (%)

Hematological
Neutropenia 4 (20) 1 (5) 1 (5) -
Thrombocytopenia 2 (10) - - -
Anemia 3 (15) 4 (20) - -

Nonhematological
Stomatitis 2 (10) 1 (5) 2 (10) -
Nausea/emesis 7 (35) 2 (10) 1 (5) -
Diarrhea 2 (10) 1 (5) - -
Alopecia 9 (45) 6 (30) 3 (15) -
Neurotoxicity 1 (10) - - -
Hand-foot syndrome 2 (10) 3 (15) -   -
Hepatic 2 (10) 1 (5) - -
Renal 1 (5) 1 (5) - -

Toxic death 1 patient

Table III. Best response and survival data.

Efficacy parameter Patients (n=19) (%)

Response
Partial 6 (31.5)
Stable disease 9 (47.5)
Progressive disease 4 (21)

Median PFS (months) 11.6
Median OS (months) 18.0
1-year survival rate 74%

PFS: progression-free survival; OS: overall survival.

Figure 1. Progression-free (PFS) and overall (OS) survival curves.



alone or in combination with cisplatin or oxaliplatin, seem
far to offer a valid therapeutic option (24-27). An
encouraging survival of 23.5 months has been obtained with
gemcitabine, 5-FU and cisplatin in a small series of eight
patients (28). Capecitabine, selected in the present study in
order to avoid central venous catheterisation is considered
as effective and more tolerable than 5-FU (29).
Unfortunately, the toxic death of a patient with intra-hepatic
cholangiocarcinoma was registered. Seven days after the
start of the first cycle he developed Grade 4 gastrointestinal
toxicity, with incoercible diarrhea and vomiting, and Grade 3
neutropenia and thrombocytopenia. Despite the immediate
cessation of capecitabine administration and appropriate
supportive treatment, his condition quickly deteriorated and
led to death 15 days from the start of chemotherapy. It was
hypothesized, as suggested by another similar case, that
dihydropyrimidine dehydrogenase (DPD) gene
polymorphism could be, at least in part, responsible for this
fatal outcome (30). Detection of the DPD-status is therefore
recommended, when oral capecitabine is scheduled.

In this series, despite a not very high response rate
(31.5%), interesting progression-free and overall survival
(11.6 and 18.0 months, respectively) were obatined.
Probably variation in the radiological size of the tumor is
not the best way to evaluate the outcome of these patients.
As suggested by Rubbia-Brandt et al. concerning patients
with colorectal liver metastases treated with neoadjuvant
systemic chemotherapy, the future direction for evaluating
the response to chemotherapy and the prognosis in terms of
survival could be the evaluation of histological changes after
treatment. In fact, in that study, the histological tumor
regression to chemotherapy corresponded to fibrosis
overgrowth and not to an increase of necrosis, associated
with better clinical outcome (31). It could be interesting to
know if such histological changes are present also in
patients with biliary tumors, treated with chemotherapy, and
if they correlate with prognosis.

Even though this was a small study with a short follow-up
period, in our opinion the results confirm the feasibility and
activity of a combined systemic and intra-arterial treatment
in patients with unresectable biliary tract cancer. 
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