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Abstract
Purpose This open-label, multicenter phase II study was
conducted to investigate the eYcacy and safety of capecitabine
plus gemcitabine combination chemotherapy as Wrst-line
treatment in patients with locally advanced or metastatic
pancreatic cancer.
Patients and methods We enrolled 63 patients who
received capecitabine 830 mg/m2 orally twice daily on days
1–21 plus gemcitabine 1000 mg/m2 as a 30-min infusion on
days 1, 8 and 15 every 4 weeks for up to six cycles.
Results A total of 14 patients had partial responses giving
an overall response rate of 22% (95% conWdence interval
[CI] 13–34%) in the intent-to-treat population. The median
time to progression and overall survival were 3.9 months
(95% CI 3.5–5.7) and 7.5 months (95% CI 5.0–10.0),
respectively, and 1-year survival rate was 27.1% in the
intent-to-treat population. Capecitabine plus gemcitabine
was well tolerated. Grade 3 hematological adverse events
were neutropenia (21%) and thrombocytopenia (2%); the

only grade 4 hematological events were anemia (2%) and
neutropenia (6%). Non-hematological adverse events were
mainly gastrointestinal events and hand–foot syndrome,
which aVected 16% of patients. Grade 3/4 non-hematologi-
cal events were infrequent.
Conclusion The combination of capecitabine plus gemcit-
abine appears to be active and well tolerated as Wrst-line
treatment in patients with advanced/metastatic pancreatic
cancer.

Keywords Pancreatic cancer · Capecitabine · 
Gemcitabine · Chemotherapy

Introduction

Pancreatic adenocarcinoma is one of the most lethal forms
of cancer. It has a mortality rate of 65% within 6 months of
diagnosis, which increases to more than 90% 1 year after
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diagnosis [1, 2]. Pancreatic cancer accounted for nearly 3%
of all cancers reported in Korea in 2001 [3]. EVective treat-
ment options for patients with non-resectable or metastatic
pancreatic carcinoma remain limited. Reported objective
response rates are in the range of 0–26% with single-agent
chemotherapy and 0–30% with combination chemotherapy,
with a median survival duration of 3–6 months for meta-
static and 6–10 months for locally advanced pancreatic can-
cer [4]. Clearly, more eVective therapy is needed in the
treatment of advanced pancreatic carcinoma.

Since 1997, gemcitabine has been the most widely used
chemotherapeutic agent in advanced pancreatic cancer. It
achieves signiWcantly better symptom control in advanced
pancreatic cancer than 5-Xuorouracil (5-FU) [5]. However,
despite these improvements, gemcitabine monotherapy has
obvious limitations in advanced pancreatic cancer, and var-
ious combinations with other agents have been investi-
gated. Capecitabine (Xeloda®, F. HoVmann La-Roche), an
oral Xuoropyrimidine that mimics a continuous infusion of
5-FU, is metabolized to 5-FU preferentially by tumor cells,
resulting in high intratumoral 5-FU concentrations [6, 7].
The main adverse eVects associated with capecitabine are
diarrhea and hand–foot syndrome (HFS). Hematological
toxicity is uncommon and occurs less frequently with cape-
citabine than intravenous (iv) bolus 5-FU [8]. A phase II
study of capecitabine in patients with metastatic pancreatic
cancer revealed an overall response rate of 10%, while 41%
of patients had stable disease; in addition, clinical beneWt
was demonstrated in 24% of patients [9].

The combination of gemcitabine and capecitabine is
attractive since the drugs have diVerent mechanisms of
action and non-overlapping toxicities. Furthermore, the
combination is more convenient to use than 5-FU-based
therapy, as capecitabine is administered orally. The combi-
nation of capecitabine and gemcitabine has been evaluated in
two phase I/II studies [10, 11] using a dose schedule (gem-
citabine 1000 mg m2 given on days 1 and 8 and capecitabine
650 mg m2 given twice daily on days 1–14 of a 21-day
cycle) recommended from an earlier phase I study [10, 12].

We performed a multicenter, phase II trial in order to
evaluate the eYcacy and tolerability of gemcitabine plus
capecitabine in previously untreated patients with inopera-
ble locally advanced or metastatic pancreatic cancer. We
used the dosage schedule recommended by Schilsky et al.
[12] in their dose-escalation study.

Patients and methods

Patients

Patients with histopathologically proven advanced pancre-
atic cancer with locally advanced or metastatic disease with

measurable lesions were eligible for the study. Other eligi-
bility criteria included: age 18–75 years; Karnofsky perfor-
mance status ¸70; estimated life expectancy of more than
3 months; adequate renal (serum creatinine ·1.5 mg dl¡1)
and liver function (serum bilirubin <1.5 £ upper limit of
normal (ULN); ALT and AST ·2.5 £ ULN or ·5 £ ULN
in cases of liver involvement); and adequate bone marrow
reserve (neutrophils ¸1.5 £ 109 l¡1, platelet count
¸100 £ 109 l¡1). If the patients had received previous can-
cer treatment (e.g. tumor resection or radiotherapy), it had
to be discontinued for at least 4 weeks before entry into the
study. The study was approved by the institutional review
board at each centre and was conducted in accordance with
the Declaration of Helsinki (October 2000). All patients
provided written informed consent.

Exclusion criteria were as follows: prior chemotherapy
for the pancreatic cancer; prior radiotherapy to the target
lesion(s) being measured in the study; major surgery or
radiotherapy within 4 weeks prior to the start of treatment;
severe heart disease; active infection; pregnant or lactating
women; prior unanticipated severe reaction(s) to Xuoropyr-
imidine therapy or known dihydropyrimidine dehydroge-
nase deWciency; metastases involving the central nervous
system; severe neurological impairment or mental disorder;
active concomitant malignancy; a lack of physical integrity
of the upper gastrointestinal tract or malabsorption syn-
drome; inability to swallow pills; any other serious medical
conditions.

Study design and treatment

This trial was an open-label, single-arm, multicenter, phase
II study conducted to investigate the eYcacy and safety of
capecitabine plus gemcitabine combination chemotherapy
in patients with locally advanced or metastatic pancreatic
cancer. All laboratory tests required to assess eligibility had
to be completed within 7 days prior to the start of treatment.
Capecitabine was administered orally at a dose of
830 mg m2 twice daily after a meal on days 1–21 of a 28-
day cycle. Gemcitabine 1,000 mg m2 was administered as a
30-minute iv infusion on days 1, 8 and 15 of each cycle.
Patients who responded to treatment (complete or partial
response) or whose disease remained stable and who were
tolerating chemotherapy were treated for up to six cycles
(24 weeks). Thereafter, patients who were responding or in
stable disease were continued to be followed until disease
progression. These patients continued to receive capecita-
bine and gemcitabine oV-study at the discretion of the
investigator. Any additional treatment after disease pro-
gression was left to the discretion of the treating physician.

Dose-adjustment criteria were based on hematological
parameters and the severity of non-hematological toxicities
including HFS. If grade 2, 3 or 4 adverse events occurred,
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treatment was interrupted until the adverse eVects resolved
to grade 0–1. Adverse events were graded according to the
National Cancer Institute (NCI) Common Toxicity Criteria
(CTC) scale (version 2.0).

Pretreatment and follow-up study

Before study entry, all patients gave a full medical history
and underwent a physical examination. A complete blood
count with diVerential was performed and electrolyte and
creatinine levels were measured. Biochemical tests and uri-
nalysis were performed. Electrocardiograms, chest X-rays
and computed tomographic (CT) scans of the abdomen
were performed at baseline in all patients within 2 weeks
before starting treatment. Additional imaging investigations
were performed if clinically indicated or for further disease
measurement.

A complete blood count with diVerential was performed
weekly during all the cycles, serum chemistry was per-
formed, and creatinine and electrolyte levels were mea-
sured at each cycle. CT scanning and imaging of
measurable disease to assess tumor response were per-
formed every two cycles. At the completion of the study, all
clinical, laboratory, radiological imaging and other evalua-
tions were repeated. After completion of the study, the
patients underwent follow-up every 3 months until death.

Assessment of eYcacy and safety

Tumor responses were evaluated according to the Response
Evaluation Criteria in Solid Tumor (RECIST) criteria [13].
All responses had to be maintained for at least 4 weeks and
be conWrmed by an independent panel of radiologists. The
response rate was deWned as the sum of the complete plus
partial responses. Safety and tolerability were assessed by
monitoring adverse events, premature withdrawals, clinical
laboratory tests, vital signs, physical measurements and
deaths throughout the whole study treatment period and
follow-up period.

Analysis of eYcacy was performed on the intent-to-treat
populations. The intent-to-treat population was deWned as
all patients who received at least one dose of capecitabine
or gemcitabine. Analysis of safety was performed on the
safety population, which was deWned as all patients who
received at least one dose of study medication and for
whom follow-up safety information was available.

Statistical analysis

The trial was conducted using Ensign’s three-stage design
approach, which provides three opportunities for early stop-
ping in case of poor eYcacy when n = 16, n = 35 and
n = 56 [14]. The stopping rules were designed to help

ensure that the trial would be stopped early if the true
response rate was ·5% and that the trial would continue if
the true response rate was ¸15%. The three-stage plan
adopted provided 80% power at the 0.05 level to distin-
guish between the null and alternative hypothesis with two
opportunities for early stopping in case of poor eYcacy.

The primary endpoint of this study was eYcacy as deter-
mined by the response rate and the secondary endpoints
were overall survival (OS) and tolerability. Duration of
response was calculated from the day a response was Wrst
demonstrated until progressive disease. The time to pro-
gression (TTP) was calculated from the day of entry into
the study until documented disease progression. OS was
calculated from the day of enrolment until death. The
median probability of survival and the median TTP were
estimated using the Kaplan–Meier method. ConWdence
intervals (CI) for response rates were calculated using
methods for the exact binomial conWdence interval.

Results

Patient characteristics

From March 2003 until May 2004, 63 patients were
enrolled in this multicenter trial. All 63 patients were
included in the safety and intent-to-treat analyses, and 3
patients were excluded because they did not receive 50% of
the anticipated capecitabine dose during the Wrst cycle.

Patient characteristics are shown in Table 1. The mean
age was 59.5 (range 38–75) years. Locally advanced

Table 1 Patient characteristics

Characteristic Number of 
patients n = 63 (%)

Age (years) 

Median (range) 59.5 (38–75)

Karnofsky performance status

100 8 (13)

90 23 (37)

80 25 (40)

70 7 (10)

Gender (male/female) 38/25 (60/40)

Stage of disease

Locally advanced 21 (33.3%)

Metastatic 42 (66.7%)

Site of metastases

Liver 33 (52)

Lymph nodes 25 (40)

Peritoneal 4 (6)

Lung 4 (6)
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disease was found in 21 (33.3%) and metastatic disease in
42 patients (66.7%). The most common metastatic site was
the liver (52%). Nine (14%) patients had previously under-
gone surgical procedures related to pancreatic cancer; pan-
creatico-duodenectomy was the most common procedure
(n = 5). At enrolment, 31 (56%) patients had abdominal
pain and all were receiving opioid analgesics.

Treatment compliance

Patients received a total of 251 cycles of chemotherapy
(median 4.0 cycles, range 1–6). A total of 26 (41%) patients
received both agents for at least Wve cycles. The mean pro-
portion of the prescribed dose taken was good (>75% for
each cycle) for both capecitabine and gemcitabine.

Response to treatment

There were no complete responses to gemcitabine and
capecitabine combination therapy (Table 2). There were 14
(22%; 95% CI 13–34%) partial responses in the intent-to-
treat population (n = 63) at all sites of the disease. Thirty
(48%) patients had stable disease and 16 (25%) had pro-
gressive disease in the intent-to-treat (ITT) population.

In the ITT population, the median duration of response
was 4.9 months (95% CI 3.7–7.2 months) and median TTP
was 3.9 months (95% CI 3.5–5.7 months). The median time
to treatment failure was 3.3 months (95% CI 2.3–
5.5 months). The median OS time was 7.5 months (95% CI
5.0–10.0 months; Fig. 1), and the 1-year survival rate was
27.1%. The median OS time was 9.5 months (95% CI 4.3–
14.7 months) for locally advanced disease and 7.2 months
(95% CI 5.6–8.8 months) for metastatic disease; this was
not statistically signiWcant (P = 0.319).

Safety

All 63 patients were evaluated for safety. Commonly
observed adverse events during chemotherapy are shown in
Table 3. Thrombocytopenia occurred in 25 (40%) patients,
but grade 3 events were reported in only one patient; 13
(21%) and 4 (6%) patients presented with grade 3 and 4

neutropenia, respectively. Two (3%) patients developed
febrile neutropenia, which required hospitalization in both
cases. Gastrointestinal adverse events, such as constipation,
nausea/vomiting, asthenia, diarrhea, anorexia and abdomi-
nal pain, were common, but grade 3/4 events occurred
infrequently and aVected only 2–8% of patients (Table 3).
HFS occurred in 10 (16%) patients, but grade 3/4 HFS was
not observed.

Discussion

The current standard regimen for patients with advanced
pancreatic cancer is single-agent gemcitabine [5]. Even

Table 2 Response to treatment

Response Intent-to-treat 
population (n = 63)

Complete response 0

Partial response 14 (22 %)

Stable disease 30 (48 %)

Progressive disease 16 (25 %

Response rate 22%

ConWdence interval, 95% 13–34%

Fig. 1 Kaplan–Meier survival estimates of overall survival (n = 63)
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Table 3 Adverse events (n = 63)

Total, 251 cycles All grades 
(%)

Grade 3 
(%)

Grade 4 
(%)

Hematological

Anemia 2 (3) 0 1 (2)

Neutropenia 17 (27) 13 (21) 4 (6)

Thrombocytopenia 25 (40) 1 (2) 0

Non-hematological

Constipation 27 (43) 4 (6) 0

Nausea 26 (41) 2 (3) 0

Vomiting 26 (41) 2 (3) 0

Asthenia 23 (37) 5 (8) 1 (2)

Diarrhea 19 (30) 0 1 (2)

Anorexia 17 (27) 3 (5) 0

Abdominal pain 14 (22) 1 (2) 0

Pyrexia 14 (22) 2 (3) 1 (2)

Pruritis 11 (17) 1 (2) 0

Hand–foot syndrome 10 (16) 16 0 0

Fatigue 7 (11) 1 (2) 0
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though gemcitabine has shown marginal objective activity in
patients with pancreatic cancer, the drug is now considered
the treatment of choice for this disease because it improves
quality of life and oVers clinical beneWt for a high percentage
of patients [15]. Combination regimens of gemcitabine and
5-FU are well tolerated and are as eVective as gemcitabine
monotherapy with an observed response rate of 19% and a
median progression-free survival of 7.4 months [16, 17].

Capecitabine and gemcitabine have demonstrated syner-
gistic activity in preclinical studies based on a xenograft
model [18]. However, to date, published clinical data con-
cerning the combination of gemcitabine and capecitabine in
pancreatic cancer remain limited. A recent phase I/II trial
recommended that the dose schedule for phase II studies
should be gemcitabine 1,000 mg m2 given on days 1 and 8
and capecitabine 650 mg m2 given twice daily on days 1–14
of a 21-day cycle [10]. In 27 patients with measurable dis-
ease, they observed one complete and four partial responses
with the recommended dosage schedule giving an overall
response rate of 19%. Another phase II trial using the same
dose schedule reported a similar response rate of 19% with a
median OS of 8 months [11]. In the present study, we used
the slightly more dose-intense regimen identiWed by Schil-
sky et al. [12] in which gemcitabine 1,000 mg m2 is admin-
istered on days 1, 8 and 15 and capecitabine 830 mg m2

twice daily on days 1–21 of a 28-day cycle. With this regi-
men, we observed a slightly higher response rate of 22% and
a median OS of 7.5 months. The results of the present study
suggest that the combination of gemcitabine and capecita-
bine is a relatively active and well-tolerated regimen for the
treatment of patients with pancreatic cancer. Indeed, the
22% objective response rate, which corresponds to 14 par-
tial responses, and the median OS of 7.5 months are accept-
able for this patient group that has a poor prognosis.

In addition to these data from phase II studies, a statisti-
cally signiWcant survival advantage was obtained in a large
phase III study comparing the combination of gemcitabine
plus capecitabine with gemcitabine monotherapy for the
treatment of advanced pancreatic cancer conducted in the
UK [19]. An interim analysis of this study showed that
median survival was 7.4 months for the combination com-
pared with 6 months for gemcitabine monotherapy. In addi-
tion, 1-year survival rates were 26 and 19%, respectively.
The investigators concluded that there was a signiWcant
improvement in OS with gemcitabine plus capecitabine
compared with gemcitabine alone in advanced pancreatic
cancer and that the regimen was associated with acceptable
levels of toxicity.

Adverse events observed in the present study, particu-
larly neutropenia and thrombocytopenia, were more com-
mon than in the study by Hess et al. [10], but grade 3/4
adverse events remained rare. The higher rate of hemato-
logical adverse events can probably be explained by the

higher dose of capecitabine used in the present study (830
versus 650 mg m2 twice daily) and the longer treatment
period (three versus two doses of gemcitabine and 21 ver-
sus 14 days of capecitabine).

There are several other strategies, which may help to
improve the therapeutic management of patients with
advanced pancreatic cancer, namely modiWed administra-
tion schedules or dose intensiWcation of gemcitabine [20,
21]. Another possibility to enhance the antitumor potential
of gemcitabine may be to combine it with other active cyto-
toxic drugs, for example S-1 or erlotinib [22, 23]. S-1 is a
new oral Xuorinated pyrimidine, which contains tegafur,
5-chloro 2,4-dihydroxypyridine (CDHP) and potassium
oxonate (Oxo) in a molar ratio of FT:CDHP:Oxo = 1:0.4:1.
The administration of oral S-1 is more convenient and
stimulates the eVect of 5-FU. In a phase II study of S-1 and
gemcitabine combination (S-1 30 mg/m2 bid for 14 consec-
utive days and gemcitabine 1,000 mg/m2 on day 8 and 15,
repeated every 21 days), the result was very promising
(response rate 48%, median time to progression 5.4 months,
overall survival 12.5 months, and 1-year survival rate 54%)
[22]. Future prospective randomized clinical trial is needed
to evaluate the survival beneWt in comparison with gemcita-
bine monotherapy. In a xenograft model of pancreatic can-
cer, the extent of apoptosis was signiWcantly increased by
the addition of erlotinib to gemcitabine [23]. Recently pre-
sented data from a phase III trial of the National Cancer
Institute of Canada Clinical Trials Group in advanced pan-
creatic cancer revealed signiWcant prolongation of survival
with the combination of gemcitabine plus erlotinib com-
pared to gemcitabine monotherapy (overall survival
6.24 months versus 5.91 months, P = 0.025; 1-year survival
rate 23% versus 17%, P = 0.023) [24].

In conclusion, the combination of capecitabine and gem-
citabine is an active regimen for patients with pancreatic can-
cer, yielding a 22% objective response rate, which is higher
than that achieved with either drug alone. This combination
is associated with an improvement in tumor-related symp-
toms in a substantial proportion of patients and with an
acceptable median survival. In addition, the regimen not only
has a favourable toxicity proWle, but is also convenient for
the patient. Further clinical research eVorts, including the
testing of combination therapy with other conventional anti-
cancer drugs and/or biologicals are encouraged to improve
therapeutic options in advanced pancreatic cancer.
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