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Carcinomas arising from the biliary tree epithelium are uncommon malignancies in the
United States. According to the Surveillance, Epidemiology and End Results program,
gallbladder cancer is the most common biliary tract malignancy, with an age-adjusted
incidence of 1.2184 cases per 100,000 in 2005.1 The incidence of intrahepatic cholan-
giocarcinoma is lower, but has increased in recent years from 0.13 cases per 100,000
in 1973 to 0.67 cases per 100,000 in 1997.2 In 2008, 9520 new cases of gallbladder
and other bile duct cancers were estimated to occur in the United States. In addition,
21,370 new cases of primary liver cancer, of which approximately 10% are intrahe-
patic cholangiocarcinomas, were also estimated for 2008.3

According to Surveillance, Epidemiology and End Results, the estimated overall
5-year survival rate in year 2000 for gallbladder cancer was 16.65% and that of liver
and intrahepatic bile duct cancer was only 11.82%.1 The poor prognosis is in part
explained by advanced disease at presentation in most cases. Only 31% of patients
with gallbladder cancer and 36% of patients with liver and bile duct cancer have local-
ized disease at presentation.1 Even surgically treated patients experience high rates of
recurrent disease.4–6 In this context, it is clear that effective adjuvant treatment strat-
egies are desperately needed for successfully resected patients and that most
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patients with biliary tract cancers are candidates for palliative therapy at some point in
the course of their disease.

This article reviews the available evidence to support indications of systemic
chemotherapy in the palliative and perioperative settings.

SYSTEMIC CHEMOTHERAPY IN ADVANCED DISEASE
Meta-Analysis

Many chemotherapy agents and regimens have been tested in patients with advanced
biliary tract cancers. The most comprehensive evaluation of the activity of systemic
chemotherapy in advanced biliary tract cancers derives from a pooled analysis of
104 chemotherapy trials published in English from 1985 to 2006, comprising 112 trial
arms and 2810 patients.7 Several aspects of available clinical trials of systemic
chemotherapy in advanced biliary tract cancers must be highlighted. Despite
evidence that gallbladder, intrahepatic, and extrahepatic bile duct carcinomas differ
not only in risk factors and clinical manifestations but also in molecular pathogenesis
and prognosis,8 clinical trials evaluating the activity of systemic therapies often pool
these carcinomas under the common denomination of advanced biliary tract carci-
nomas. As such, possible distinct responses to systemic therapies cannot be dis-
cerned with confidence. Most are single-arm phase II trials. Only one phase III trial
and two randomized phase II trials were identified in this meta-analysis. Only a minority
of the trials reported statistical considerations, such as sample size calculation, null
and alternative hypothesis, significance level, and power. The mean number of
patients per trial was 25.1 (range, 5–65). Results from well-designed controlled trials
evaluating the activity of systemic chemotherapy in advanced biliary tract cancers
are lacking, and important questions, such as whether chemotherapy improves
survival over best supportive care, whether combination chemotherapy is superior
to single-agent therapy in terms of survival, and which is the reference regimen in
this disease, remain without a solid evidence-based answer.

Nonetheless, the pooled analysis has defined relevant outcomes for chemotherapy
in advanced biliary tract cancers. Response rate defined as complete response and
partial response and tumor control rate defined as complete response, partial
response, and stable disease showed a weak (r 5 0.2 and r 5 0.26, respectively) but
significant correlation with time to tumor progression and overall survival. Time to
tumor progression showed a strong (r 5 0.73) and statistically significant (P 5 .000)
correlation with overall survival. Although comparisons among regimens evaluated in
single-arm phase II trials are not appropriate, the results of the pooled analysis may
be the best evidence available regarding the activity of systemic chemotherapy in
advanced biliary tract cancers and may define chemotherapy historical controls useful
for the design of future clinical trials.

Results of the pooled analysis are summarized in Table 1. The pooled response rate
was 22.6% (95% confidence interval [CI], 21–24.2; N 5 2810) and the pooled tumor
control rate was 57.3% (95% CI, 55.3–59.3; N 5 2386). Median time to progression
was 4.1 months (1543 patients) and median overall survival was 8.2 months (2197
patients). A regression equation showed that a 10% increment in response corre-
sponded to an 8% increase of tumor control rate, a 0.7-month increase of time to
progression, and a 0.6-month increase of overall survival. A 1-month increase in
time to progression corresponded to a 1.3-month increase of overall survival.

Reliable comparisons among chemotherapy regimens can only be derived from
well-designed and well-conducted randomized controlled trials that minimize a myriad
of potential biases, including selection bias. Comparisons derived from the pooled
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