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Abstract

Background Biliary tract cancers (BTC) have a poor prog-
nosis, and there is no consensus on the best chemotherapy
regimen. This study determined the response rate for fixed-
dose-rate (FDR) gemcitabine combined with cisplatin.
Methods This multicentre phase II trial enrolled 50
patients with inoperable locally advanced or metastatic
BTC. Treatment consisted of FDR gemcitabine 1,000 mg/m?
(10 mg/m*/min) and cisplatin 20 mg/m? on days 1 and 8 of
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a 21-day cycle. The primary endpoint was response rate.
Secondary endpoints included safety, response duration
(RD), progression-free (PFS) and overall survival (OS),
and cancer antigen 19-9 response.

Results  Thirteen patients (26%, 95% CI 14.6-40.4) had a
partial response, and 12 (24%) had stable disease. The
median RD was 8.3 months (95% CI 6.91-9.99); median
PFS 4 months (95% CI 2.5-6.77); and median OS
6.8 months (95% CI 5.0-8.7). Treatment was well tolerated.
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Grade 3 and grade 4 nausea, vomiting, and fatigue were
uncommon. Thirty-eight per cent of patients discontinued
treatment because of toxicity, patient or clinician prefer-
ence.

Conclusions This treatment combination had moderate
activity with acceptable toxicity, supporting previous
results that this combination has a role to play. The study
does not suggest that FDR gemcitabine is superior to bolus
infusion.

Keywords Biliary tract cancer - Cancer antigen 19-9 -
Cisplatin - Fixed-dose-rate gemcitabine - Phase II trial

Introduction

Biliary tract carcinomas (BTC) account for 4% of all gas-
trointestinal neoplasms [1]. Most patients have advanced
disease at diagnosis and have an extremely poor prognosis:
median survival is generally less than 6 months, and esti-
mated 1- and 2-year survival rates are 25 and 13%, respec-
tively [2]. Complete surgical resection offers the only
chance of cure, but only 10% of patients present with oper-
able disease. The goal of treatment for most patients is to
reduce symptoms, improve quality of life, and to poten-
tially extend survival. There are differences with respect to
disease course and responsiveness to chemotherapy,
according to whether the primary site is biliary tree or gall-
bladder. Traditionally, these entities have been included
together in clinical trials, but it has been suggested that they
should be segregated in future clinical trials [3].

Owing to the limited number of randomised phase III
studies, there is no universally agreed standard chemother-
apy regimen. Gemcitabine seems to be one of the most
promising. Response rates of 8-36% have been reported for
single-agent gemcitabine infused over 30 min, 10-36%
for gemcitabine—5 fluorouracil (5FU) combinations, and
27-64% for gemcitabine—cisplatin combinations [4].

The pharmacokinetics of gemcitabine can be optimised by
administering it at a fixed-dose rate (FDR) of 10 mg/m*min,
which allows maximal intracellular accumulation of the active
triphosphate form of the drug [5]. One randomised phase II
study suggested that gemcitabine monotherapy administered
this way may be superior to standard-infusion gemcitabine in
patients with advanced pancreatic cancer [6] though a subse-
quent phase III study did not show a survival benefit [7]. It is
uncertain whether FDR gemcitabine might be preferable to
bolus gemcitabine for patients with advanced BTC.

The addition of a platinum agent to gemcitabine may
confer additional benefit, given that the two agents are
synergistic [8, 9]. This finding has recently been substan-
tiated in biliary tract cancers in the preliminary report of a
phase III study [10]. The safety and possible improved
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efficacy of combining FDR gemcitabine was tested in a
recent phase II study of gemcitabine 1,000 mg/m? at
10 mg/m?, with cisplatin 20 mg/m? on days 1 and 8 of a
21-day cycle. The study reported a response rate of 19%
and median time to progression of 3.9 months in 51
patients with metastatic pancreatic adenocarcinoma. The
most frequent grade 3 or 4 events were neutropenia and
thrombocytopenia [11].

The aims of this study were to determine the objective
response rate and to evaluate the toxicities of FDR gemcita-
bine when used in combination with cisplatin for patients
with advanced BTC not amenable to curative resection.

Materials and methods

The protocol conformed to the provisions of the Declaration of
Helsinki. Ethics approval was obtained before commence-
ment. All patients gave written informed consent. The trial
was conducted by the NHMRC Clinical Trials Centre as
an investigator-initiated trial and was registered with
the Australian Clinical Trials Trial registry, number
12605000001695.

Eligibility criteria

Eligible patients had histologically or cytologically proven
locally advanced unresectable or metastatic BTC with mea-
surable disease. They were >18 years of age, had ECOG
performance status 0-2, an estimated life expectancy of at
least 12 weeks, adequate bone marrow (absolute neutrophil
count (ANC) > 1.5 x 10%/L, platelet count > 100 x 10%/L,
haemoglobin > 9 g/dL), and normal liver (aspartate amino-
transferase (AST) and alanine aminotransferase (ALT)
<5 x upper limit of normal (ULN); bilirubin < 2 x ULN)
and renal function (creatinine < 1.5 x ULN and creatinine
clearance > 50 mL/min). Patients could not have had che-
motherapy for advanced disease or radiotherapy within
4 weeks of commencing the study.

Study design and treatments

This was a multicentre, single-arm phase II study.
Treatment consisted of FDR gemcitabine infused at 10 mg/
m%min (total dose 1,000 mg/m?), followed by cisplatin
20 mg/m? over 1-2 h on days 1 and 8 of each 21-day cycle.
Treatment continued until disease progression or unaccept-
able toxicity. Dose modifications could be made either on
days 1 or 8 of a cycle of treatment and were based on the
worst toxicity in the preceding cycle. On day 1, gemcita-
bine was reduced by 25% for ANC <0.5 x 10°/L,
platelets < 50 with associated haemorrhage, or platelets < 25.
Cisplatin was reduced by 25% if a patient had had grade 2
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neuropathy. On day 8, gemcitabine was reduced by 25% if
platelets were 50-75 or ANC 0.75-0.99. Both gemcitabine
and cisplatin were omitted for platelets < 50 or ANC <0.75.
Gemcitabine was reduced by 25% if serum bilirubin was
2-3 x ULN and omitted if bilirubin was >3 x ULN or
AST or ALT > 5 x ULN.

Assessments and efficacy criteria

Within 4 weeks before enrolment, all patients had baseline
radiological imaging with CT or MRI scan. Repeat imaging
was performed after every 2 cycles (6 weeks). Standard
RECIST (V1.0) criteria of response were used [12]. All
responses were confirmed within 4 weeks. The minimal
interval required for stable disease was 12 weeks. CA 19-9
response was evaluated as a secondary endpoint and was
defined on the basis of the Rustin criteria for CA 125
response in ovarian cancer [13].

Statistical analysis

The primary endpoint was objective tumour response, defi-
ned as the total number of complete and partial responses
among all enrolled patients; secondary endpoints included
duration of response, time to progression, marker response,
and overall survival.

This study planned to enrol a minimum of 45 patients
using a two-stage minimax design. The sample size calcula-
tions were based on the assumption that an objective
tumour response rate of 35% or higher was considered
sufficient to warrant further evaluation and a rate of 15% or
less insufficient. The error rates were set at o =0.05 and
f =0.1. Enrolment continued to 50 patients to ensure suffi-
cient eligible patients had completed at least one cycle of
therapy Criteria were set for early stopping in the event of
unexpected severe toxicity or response rates lower or
higher than expected. Safety and response data were
reviewed by the Trial Management Committee after 16
patients had been recruited.

All eligible patients enrolled in the study were included
in the efficacy analysis. All patients who received any treat-
ment were included in the safety analysis. Time to progres-
sion, overall survival, and other time-to-event curves were
estimated using the Kaplan—-Meier method. Tabular data
were analysed by chi-squared or exact tests as appropriate.

Results
Demographic data

Fifty patients were enrolled from 13 sites in Australia and
New Zealand between February 2005 and October 2006,

Table 1 Demographic characteristics of participants of the ABC trial

Characteristic
Sex (n, %)
Men 23 (46)
Women 27 (54)
Age (n, %)
<65 37 (74)
>65-75 9 (18)
>75 4(8)
Average age (years)
Mean 60.2
Median 58.7
ECOG performance status (1n,%)
0 21 (42)
1 23 (46)
2 6 (12)
Primary site at diagnosis (n, %)
Gallbladder 22 (44)
Intrahepatic or extrahepatic bile ducts 25 (50)
Papilla of Vater 2(4)
Unknown 1(2)
Extent of disease at baseline (1, %)
Local 34 (68)
Regional lymph node 27 (54)
Distant metastases 32 (64)
Liver involvement 38 (76)
Prior intervention
Biliary bypass 3(6)
Biliary stent 15 (30)
Percutaneous biliary drain 2(4)

and all met the eligibility criteria. Demographic and
baseline characteristics are listed in Table 1. The median
age was 59 (range 39-78). Eighty-eight per cent had perfor-
mance status <1. Twenty-two patients had primary
gallbladder cancer and 28 cholangiocarcinoma. Thirty-two
had metastatic disease at time of enrolment, with the liver
being the most commonly involved site. All patients were
followed for at least 18 months.

Treatment outcome

A median of five cycles of chemotherapy were adminis-
tered (range 1-21). The most frequent reasons for discon-
tinuing treatment were tumour progression (42%), toxicity
(16%), death (16%), patient preference (14%), and clinician
preference (8%). Of the initial planned dosages of gemcita-
bine and cisplatin, administered dose intensities were 93
and 99%, respectively.

In the intention-to-treat population (n = 50), 13 patients
(26%, 95% CI 14.6-40.4) had a confirmed partial response
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by RECIST criteria. Of these, five had primary gallbladder
cancer and eight had primary cholangiocarcinoma. Twelve
(24%) had stable disease, giving a clinical benefit rate
(combined complete response, partial response and stable
disease) of 50%. Twenty-two (44%) had progressive
disease, and three did not have follow-up assessments.
The median response duration was 8.3 months (95%
CI 6.9-10.0), and response duration was over 12 months
for three of the 13 responders.

The median time to progression was 4 months (95% CI
2.5-6.8) and median overall survival 6.8 months (95% CI
5.0-8.7) (Fig. 1). Fifteen patients survived for over
12 months. Exploratory analysis confirmed that most of
these long-term survivors were women (73%), and all had
PS < 1. In the whole cohort, ECOG performance status
was associated with an increased risk of death (1 vs. 0: HR
1.44,95% CI 0.78-2.68; 2 vs. 0: HR 17.91, 95% CI 5.62-
57.11; P <0.001) as were CA 19-9 values (100-1,000: HR
1.92, 95% CI 0.9-3.92; >1,000 vs. <100: HR 2.16, 95% CI
1.06-4.39, P = 0.06).
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Fig. 1 Progression-free survival for patients in the ABC trial (upper
panel). Overall survival for patients in the ABC trial (lower panel)
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Table 2 Types and grades of adverse events in the ABC trial

Toxicity type Grade (n, %)
2 3 4 5

Non-haematological

Infection, with normal 8 (16) 9 (18) 0

neutrophils

Infection, with neutropenia 2 (4) 1(2) 1(2)

Febrile neutropenia 0 4(8) 0

Anorexia 14(28) 24 0

Nausea 13 (26) 3 (6) 0

Vomiting 5(10) 4(8) 0

Diarrhoea 8 (16) 1(2) 0

Stomatitis 2(4) 0 0

Fatigue 21(42) 7(14) 1(2)

Haemorrhage 1(2)*

Cardiac infarction 12)P
Haematological

Anaemia 23 (46) 8(16) 2(4)

Neutropenia 9 (18) 13(26) 7(14)

Thrombocytopenia 6 (12) 6(12) 6 (12)

# Fatal gastrointestinal bleeding (with haematemesis) which was
treatment related

b Patient had significant cardiac history. Died from non-treatment-
related myocardial infarction

Adverse events

Treatment was well tolerated. Grade 3 and grade 4 non-hae-
matological adverse events were minimal (Table 2).
Significant nausea, vomiting, and fatigue were uncommon.
There was one treatment-related death: haematemesis asso-
ciated with grade 4 thrombocytopenia. There was no rela-
tionship between baseline age and the risk of toxicity or the
grade of toxicity.

Response in relation to CA 19-9

Only 9 of the 50 patients had two pre-treatment samples
taken, so analysis of CA 19-9 response by the strict Rustin
criteria was not meaningful. Exploratory analysis of all
patients showed that 17 (34%) had a 50% reduction in their
level of CA 19-9. Of these, 7 were confirmed at least
42 days after the first reduced reading. Survival was pro-
longed in those patients whose CA 19-9 decreased (HR
0.33, P =0.054) but did not reach statistical significance.
The median duration of CA 19-9 response was 6.5 months
(range 2.1-15.1 months). CA 19-9 reduction showed some
association with RECIST (P = 0.08). Forty-one per cent of
the patients whose CA 19-9 decreased by 50% (and 18% of
those who did not) also had a confirmed response by
RECIST criteria (Table 3).
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Table 3 Association between RECIST and CA19-9 response

Discussion

CA19-9 reduced
from baseline

RECIST response confirmed

In this study, the confirmed response rate in 50 patients was

No Yes 26%. The regimen was well tolerated in spite of the signifi-
Number Number cant proportion of relatively older patients in this group.
A pooled analysis of 104 trials involving 2,810 patients
Not reduced (=50%) 27(82) with advanced BTC reported a response rate of 22.6% using
Reduced =50% 10(59) 7 (42%) a variety of chemotherapy regimens [3]. The best response
and tumour control rates were seen with gemcitabine and
T.a.b le 4 Previous studies of Study Regimen Patients Results
biliary tract cancer
Cholangiocarcinoma and gallbladder
Valle [10] Gemcitabine 1,000 mg/m2 206 PFS 8.5 months
Cisplatin 25 mg/m? Gallbladder 36% OS 11.7 months
Days I and 8 Bile duct 59%
Meyerhardt [14] Gemcitabine 1,000 mg/m? 33 RR 21%
Cisplatin 30 mg/m? Gallbladder 15% PFS 6.3 months
Days I and 8 Biliary tract 84% OS 9.7 months
Lee [15] Gemcitabine 1,250 mg/m2 39 RR 17.1%
Cisplatin 70 mg/m? Gallbladder 40% PFS 3.2 months
Days 1 and 8 Biliary tract 56% OS 8.6 months
Giuliani [16] Gemcitabine 1,000 mg/m2 38 RR 32%
Days 1 and 8 Gallbladder 26% PFS 4 months
Cisplatin 75-80 mg/m? Biliary tract 74% OS 8 months
Day 1 only
Park [17] Gemcitabine 1,000 mg/m2 27 RR 33.3%
Days 1, 8 and 15 Gallbladder 48% PFS 5.6 months
Cisplatin 75 mg/m> Biliary tract 53% OS 10.0 months
Day 1 only
Kim [18] Gemcitabine 1,250 mg/m2 29 RR 34.5%
Days 1 and 8 Gallbladder 34% FRS 3.0 months

Thongprasert [19]

Goldstein

Primary gallbladder
Doval [20]

Reyes-Vidal [21]

Primary biliary tract
Lee [22]

Cisplatin 60mg/m>

Day 1 only

Gemcitabine 1250 mg/m2
Days 1 and 8

Cisplatin 75 mg/m>

Day 1 only

Fixed-dose-rate gemcitabine at

10 mg/m?/min

(total dose 1,000 mg/m?)
Cisplatin 20 mg/m?
Days 1 and 8

Gemcitabine 1,000 mg/m2
Days 1 and 8

Cisplatin 70 mg/m?

Day 1 only

Gemcitabine 1,250 mg/m2
Cisplatin 35 mg/m?
Days 1 and 8

Gemcitabine 1,000 mg/m2
Days 1 and 8

Cisplatin 70 mg/m?

Day 1 only

Biliary tract 62%

43
Gallbladder 2%
Biliary tract 88%

50
Gallbladder 44%
Biliary 50%

30

44

24

OS 11 months

RR 27.5%
PFS 21 weeks
OS 36 weeks

RR 26%
PFS 4 months
OS 6.8 months

RR 36.6%
PFS 18 weeks
OS 20 weeks

RR 47.5%

RR 20.8%
OS 9.3 months
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platinum combinations. The recent phase III study con-
firmed the superior efficacy of gemcitabine combined with
cisplatin compared with gemcitabine alone [10]. The
median OS was greater with the combination treatment
than gemcitabine alone; 11.7 versus 8.2 months (P = 0.002)
amongst 324 patients stimulating interest in obtaining opti-
mal outcomes with the gemcitabine and cisplatin combina-
tion.

Our results are consistent with this result and the more
recent phase II studies that used this combination. Using a
range of chemotherapy doses and schedules (Table 4), stud-
ies of a mixture of gallbladder carcinomas and cholangio-
carcinomas have reported response rates of 17-34.5%
[10, 14-19]. In studies of primary gallbladder cancer only,
response rates have been higher. Doval reported a response
rate of 37% [20], and Reyes Vidal a response rate of 47.5%
[21]. One study of cholangiocarcinoma reported a response
rate of 21% [22].

All of these studies used bolus-infusion gemcitabine.
Our study is the only one to use the FDR infusion schedul-
ing in combination therapy, but it does not suggest that this
regimen enhances the benefit of treatment. Indeed, the
slightly lower than average progression-free survival may
suggest that it is not the optimal schedule of gemcitabine to
use in this setting. Among the reported studies, ours also
used the lowest dose of cisplatin. Given the acceptable
activity and toxicity profile reported here, this suggests that
higher doses of cisplatin may not be necessary for a mean-
ingful response rate.

Serially measured CA 19-9 levels have been shown to
correlate with clinical outcomes, and CA 19-19 is an inde-
pendent prognostic factor for survival in patients with pan-
creatic cancer [23]. A study in patients with biliary tract
cancers suggested that pre-treatment CA 19-9 and decrease
in CA 19-9 after chemotherapy are of prognostic relevance
[24]. Patients with locally advanced or metastatic biliary
tract carcinoma often do not have readily measurable dis-
ease. Therefore, using CA 19-9 as an alternative to RECIST
to identify patients who should continue with treatment is
an important goal. Our study, even with small numbers,
suggests associations between a reduction in CA 19-9 and
RECIST response and between a reduction in CA 19-9 and
survival. CA 19-9 was not as strong a predictor of overall
survival as RECIST. Common complications in patients
with biliary tract cancers are stent occlusion and cholangi-
tis, which result in non-cancer-related increase in CA 19-9
levels; this should be accounted for in future studies.

Since this study was designed, newer chemotherapeutic
combinations have been tested, and response rates of
17-32% have been reported for gemcitabine and capecita-
bine [25, 26], 22-50% for gemcitabine and oxaliplatin [27,
28], and 40% for epirubicin, cisplatin, and capecitabine
[29] in patients with advanced BTC. These results provide
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encouragement for further studies to investigate the effect
of novel chemotherapy combinations in addition to those
combining targeted agents, with a standard of gemcitabine
and cisplatin.

In summary, we have shown that the combination of
FDR gemcitabine with cisplatin has moderate activity with
acceptable toxicity for patients with advanced BTC. It was
well tolerated, and responses were durable in 30% of the
responders. It supports the results of previous studies that
this combination has a role to play in the effective palliation
of BTC. When compared with similar studies using bolus
gemcitabine, the study does not suggest that FDR gemcita-
bine is clearly superior to bolus infusion. For the present,
we suggest that bolus gemcitabine is the appropriate back-
bone for subsequent studies adding new targeted therapies
to advance research in this disease.
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