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Abstract
Background. Previous studies have shown that the taxane,
docetaxel, is effective in treating gastric cancer. The aim of
this study was to assess the efficacy and safety of docetaxel in
combination with 5-fluorouracil (5-FU) and leucovorin (LV).
Methods. Thirty patients with histologically proven locally
advanced and/or metastatic gastric cancer with WHO perfor-
mance status 0–2 were enrolled and received either 75 or
100 mg/m2 docetaxel as a 1-h intravenous infusion on day 1
every 28 days. All patients also received 5-FU (1800mg/m2)
plus LV (500mg/m2), by continuous intravenous infusion over
24h on days 1, 8, and 15 every 28 days. Chemotherapy was
given for at least two cycles.
Results. Of the 25 evaluable patients, 3 showed a complete
response, 4 showed a partial response, and 11 patients had
stable disease. The overall response rate was 28.0% (95%
confidence interval [CI], 10.4, 45.6). The median time to pro-
gression was 5.9 months (95% CI, 5.4, 6.5), and the median
overall survival was 7.7 months (95% CI, 7.2, 8.3) for the
intent-to-treat population. The most frequent grade III and
IV hematological toxicities were neutropenia and anemia.
Febrile neutropenia was observed in 10% of patients
and 2.4% of cycles. The prophylactic use of granulocyte
colony-stimulating factor (G-CSF) in 3 patients reduced the
incidence and severity of neutropenia. Other hematological
toxicities were rare.
Conclusion. Docetaxel in combination with weekly 5-FU and
LV is effective in treating patients with advanced/metastatic
gastric cancer. This new docetaxel-containing combination
shows promise as a third-generation treatment option for
gastric cancer.
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Introduction

Metastatic gastric cancer is, at present, an incurable
disease and treatment is usually palliative, although this
premise is currently under challenge [1]. Over 50% of
patients with gastric cancer are unresponsive to initial
chemotherapy, and treatment results of second-line
chemotherapy are similarly unsatisfactory [2]. Further-
more, salvage chemotherapy is often associated with
high toxicity and response rates of less than 20%.

A number of single agents, such as 5-fluorouracil
(5-FU), doxorubicin, mitomycin C, and cisplatin, have
demonstrated activity in advanced gastric cancer,
producing partial responses in up to 20% of patients
[3]. “Second-generation” cytotoxic combinations such
as etoposide/5-FU/leucovorin (LV) (ELF), 5-FU/
adriamycin/methotrexate (FAMTX), or etoposide/
adriamycin/cisplatin (EAP) have achieved similar
response rates, of 20%–25%, with a median time to
progression of 5 months or less [4,5].

Recently, two further regimens have been viewed
as promising: epirubicin/cisplatin/5-FU (ECF) and
cisplatin/epirubicin/LV/5-FU (PELF). However, de-
spite the higher response rates achieved with these
regimens, toxicities were substantial with PELF, and
neither of these regimens incorporate new, promising
agents [6–9]. Therefore, there is an urgent need for new,
effective, and less toxic treatment regimens in the man-
agement of gastric cancer.

Outcomes may be improved by the combination
of the promising new taxanes, such as docetaxel
(Taxotere; Aventis, Bridgewater, NJ, USA), with older
established therapies. Preclinical studies have shown
that docetaxel is active against gastric cancer [10]. Sub-
sequent phase I and II clinical trials have confirmed that
docetaxel is effective in advanced gastric cancer when
used as monotherapy, yielding response rates of 20%–
24% [11–13]. In addition, docetaxel given as first-line
treatment, with granulocyte colony-stimulating factor
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(G-CSF) as support, has been shown to be both active
and well tolerated [14].

Results of docetaxel-containing combinations in the
management of gastric cancer are encouraging. For ex-
ample, docetaxel in combination with cisplatin yields
37%–56% response rates and is generally well toler-
ated, despite its hemotoxicity [6,15]. This same combi-
nation plus 5-FU shows similar activity [16]. In addition,
a recent phase II trial considering the sequential appli-
cation of docetaxel after PELF showed major objective
responses, with manageable toxicity [17].

These results serve as an impetus for further investi-
gation of docetaxel-containing regimens in gastric can-
cer. The choice of treatment regimen in the present
study — docetaxel in combination with high-dose infu-
sion 5-FU/LV — is supported not only by the promise
shown by docetaxel in treating gastric cancer, but also
by the synergistic effects of docetaxel and 5-FU shown
in preclinical studies [18], the established value of high-
dose infusional 5-FU in combination with LV, and in-
vitro studies showing a lack of cross-resistance between
docetaxel and 5-FU [19,20]. The aim of this phase II
study was to assess the efficacy and safety of docetaxel
in combination with 5-FU/LV as initial chemotherapy
in patients with locally advanced and/or metastatic gas-
tric cancer.

Patients and methods

Patients

Patients with histologically proven locally advanced
and/or metastatic gastric cancer, who satisfied all of the
inclusion and none of the exclusion criteria, were en-
rolled in the trial from October 1996 to June 1999.

Inclusion/exclusion criteria

The study inclusion criteria were: histologically verified
locally advanced and/or metastatic gastric cancer,
evaluable/measurable or nonmeasurable disease, age 75
years or less, World Health Organisation (WHO) per-
formance status (PS) 0–2, adequate organ function, and
informed consent. Exclusion criteria included previous
chemotherapy or radiotherapy, myocardial infarction
12 months or less before the start of the trial, congestive
heart failure or serious arrhythmias not adequately
treatable with standard medication, ejection fraction
more than 10% beneath the normal value, active infec-
tion, central nervous system metastases, history of
severe mental disorder, intolerance to steroids, and
nonmeasurable/nonevaluable disease.

Treatment regimen

Patients received either 75mg/m2 or 100mg/m2 doce-
taxel as a 1-h intravenous infusion on day 1 every
28 days. The dose of docetaxel administered depended
on the patient’s clinical situation at the beginning of the
study. All patients also received 5-FU (1800mg/m2),
which was given concurrently with LV (500mg/m2), by
continuous intravenous infusion over 24h on days 1,
8, and 15 every 28 days. All three drugs were initially
infused through a peripheral vein, with the 5-FU
and LV being administered via two separate portable
pumps. Chemotherapy was given for at least two cycles,
or until there was evidence of progressive disease, unac-
ceptable toxicity, or consent was withdrawn. Premedi-
cation with dexamethasone and tropisetron was given,
and patients who experienced repeated, prolonged
grade IV neutropenia were given G-CSF.

Toxicity was assessed weekly, and evaluation of the
patient’s disease was carried out every two cycles.

Definitions

Measurable disease was defined as malignant disease
measurable in two perpendicular diameters by a ruler/
calipers. Evaluable, nonmeasurable disease was defined
as malignant disease evident on clinical examination but
not measurable by rulers or calipers. Patients with
nonmeasurable, nonevaluable disease, defined as malig-
nant disease known to be present but not evaluable with
current diagnostic procedures, were not included in this
study. Response was determined according to WHO
criteria [21].

Statistical methods

Statistics were performed using the SPSS 10.0 program
(SPSS, Chicago, IL, USA). Descriptive methods were
used for the analysis of all the study variables. Con-
tinuous variables were expressed as means, standard
deviations, medians, and ranges. Qualitative data were
expressed as relative and absolute frequency distribu-
tions. Toxicity was expressed by grade (according to
National Cancer Institute-Common Toxicity Criteria
[NCI-CTC]) per cycle and per patient. The response
rates were evaluated with 95% confidence intervals.
Time-dependent variables were estimated with the
Kaplan–Meier method.

Results

Patient characteristics

A total of 30 patients were included. Patient character-
istics are given in Table 1. Of the 30 patients enrolled, 20
were men. The median age of the patients was 63 years
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(range, 35–73 years). Twenty-two patients had WHO
PS1 and 8 patients had PS2. In 25 patients with dissemi-
nated disease, the main metastatic sites included ab-
dominal adenopathies (n � 9), liver (n � 7), pleural
effusion (n � 4), bone (n � 2), locoregional (n � 3),
retroperitoneal adenopathies (n � 3), bone marrow (n
� 1), and miscellaneous (n � 4). Twenty-five patients
received prior surgery. The median time from first diag-
nosis to study entry was 8.3 months (range, 0–64
months). All patients gave informed consent.

Treatment administration

One hundred and twenty-five cycles were administered,
with a median of 4 cycles per patient. Three hundred
and ninety-four infusions were administered, with a
median of 11 infusions per patient.

The dose was reduced in 3 cycles (2.4%) due to hema-
tological toxicity. Forty-eight cycles (38.4%) were de-
layed. Thirty-seven were delayed due to hematological
toxicity, 1 due to nonhematological toxicity, and 10 for
other reasons.

Twenty-four patients received 100mg/m2 of doce-
taxel, and 6 patients received 75mg/m2 of docetaxel.
The median relative dose intensity for the three drugs
was 94% and 96%, when docetaxel was administered at
doses of 100mg/m2 and 75mg/m2, respectively. Eight
patients received G-CSF: 3 prophylactically and 5 due
to toxicity after treatment.

Efficacy

Thirty patients were included in the study, of whom 2
were not considered for efficacy due to protocol vio-
lation (adjuvant chemotherapy). Of the remaining 28
patients (18 with measurable disease and 10 with
evaluable, nonmeasurable disease), 3 were withdrawn
before completion of the second cycle because of ad-
verse events (febrile neutropenia and toxic death, n � 1;
anaphylactic reaction to docetaxel, n � 1; and infection,
n � 1). Of the 25 patients evaluable for response, 3
achieved a complete response (CR); 4, a partial re-
sponse (PR), and 11 patients had stable disease (SD).
The overall response rate (ORR � CR � PR) was
28.0% (95% confidence interval [CI], 10.4, 45.6). CRs
were observed in 1 patient with metastatic lesions in
bone marrow (by histology), in 1 patient with metastatic
lesions in the liver, and in 1 patient with both intra-
abdominal adenopathies and anastomosis. Treatment
responses are summarized in Table 2.

The median time to progression was 5.9 months (95%
CI, 5.4, 6.5) for the intent-to-treat (ITT) population
(n � 30). Time to disease progression is illustrated in
Fig. 1. The median overall survival was 7.7 months (95%
CI, 7.2, 8.3) for the ITT population, as shown in Fig. 2.

Safety profile

All 30 patients were evaluated for toxicity. One patient
died as a result of toxicity. The most frequent grade III
and IV hematological toxicities were neutropenia, in
26.7% and 40.0% of patients, respectively, and anemia,
in 6.7% and 6.7% of patients, respectively. Febrile neu-
tropenia was observed in 10% of patients and 2.4% of
cycles. The prophylactic use of G-CSF in three patients

Table 1. Patient characteristics

Number of patients 30
Age (years)

Median 63
Range 35–73

Sex, n (%)
Male 20 (66.7)
Female 10 (33.3)

WHO performance status, n (%)
1 22 (73.3)
2 8 (26.7)

Stage, n (%)
II 3 (10.0)
III 11 (36.7)
IV 16 (53.3)

Histology, n (%)
Intestinal 10 (33.3)
Signet-ring cells 5 (16.7)
Mixed 5 (16.7)
Diffuse 4 (13.3)
Not specified 6 (20.0)

Prior surgery, n (%)
Total gastrectomy 13 (43.3)
Subtotal gastrectomy 6 (20.0)
Palliative 5 (16.7)
Partial gastrectomy 1 (3.3)

Metastatic sites, n (%)
Abdominal adenopathies 9 (30.0)
Liver 7 (23.3)
Pleural effusion 4 (13.3)
Locoregional 3 (10.0)
Retroperitoneal adenopathies 3 (10.0)
Bone 2 (6.7)
Bone marrow 1 (3.3)
Miscellaneous 4 (13.3)

Table 2. Treatment response

Response Number of Percent
patients (95% CI)

Complete response (CR) 3 12 (0.0, 24.7)
Partial response (PR) 4 16 (1.6, 30.4)
Overall response (CR � PR) 7 28 (10.4, 45.6)
Stable disease 11 44 (24.5, 63.5)
Disease progression 7 28 (10.4, 45.6)
Total 25 100

CI, Confidence interval
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reduced the incidence and severity of neutropenia.
Other hematological toxicities were rare.

The most frequent grade III–IV nonhematological
toxicities were phlebitis (13.4%), diarrhea (6.7%), and

vomiting (6.6%). Other nonhematological toxicities,
such as pneumonia and renal infection, were rare. No
significant fluid retention was observed. The grade III/
IV hematological and nonhematological toxicities are
summarized in Tables 3 and 4, respectively.

Discussion

In view of the ongoing need for safe and effective pallia-
tive therapy in the management of gastric cancer, this

Fig. 1. Time to progression. Median time to progression was
5.9 months (95% confidence interval [CI], 5.4, 6.5)

Fig. 2. Overall survival. Median overall survival was 7.7
months (95% CI, 7.2, 8.3)

Table 3. Grade III/IV hematological toxicity per patient and
per cycle

Number of patients Number of cycles
Adverse event (n � 30) (%) (n � 125) (%)

Neutropenia
Grade III 8 (26.7) 32 (25.6)
Grade IV 12 (40.0) 22 (17.6)

Anemia
Grade III 2 (6.7) 3 (2.4)
Grade IV 2 (6.7) 3 (2.4)

Febrile neutropenia
Grade III 0 (0) 0 (0)
Grade IV 3 (10.0) 3 (2.4)

Total 27 (90.0) 63 (50.4)

Table 4. Grade III/IV nonhematological toxicity per patient
and per cycle

Number of patients Number of cycles
Adverse event (n � 30) (%) (n � 125) (%)

Vomiting
Grade III 1 (3.3) 2 (1.6)
Grade IV 1 (3.3) 2 (1.6)

Diarrhea
Grade III 2 (6.7) 3 (2.4)
Grade IV 0 (0) 0 (0)

Phlebitis
Grade III 2 (6.7) 2 (1.6)
Grade IV 2 (6.7) 2 (1.6)

Pneumonia
Grade III 1 (3.3) 1 (0.8)
Grade IV 0 (0) 0 (0)

Renal infection
Grade III 1 (3.3) 1 (0.8)
Grade IV 0 (0) 0 (0)

Abdominal abscess
Grade III 1 (3.3) 1 (0.8)
Grade IV 0 (0) 0 (0)

Septic shock
Grade III 1 (3.3) 1 (0.8)
Grade IV 0 (0) 0 (0)

Mucositis
Grade III 1 (3.3) 1 (0.8)
Grade IV 0 (0) 0 (0)

Total 13 (43.3) 16 (12.8)
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study examined the activity and toxicity of docetaxel
used in combination with high-dose infusional 5-FU/LV
in patients with locally advanced and/or metastatic gas-
tric cancer. The majority of patients (72%) obtained
clinical benefit from this combination, with a CR, PR,
or stabilization of their disease. The ORR (CR � PR)
achieved was 28%.

The ORR achieved in this study is slightly higher
than, but comparable with that documented in studies
with single-agent docetaxel or paclitaxel. Mavroudis et
al. [14] treated 24 patients with docetaxel 100mg/m2 as a
1-h intravenous infusion every 3 weeks, with prophylac-
tic G-CSF, and achieved an ORR of 20%. Sulkes et al.
[11] documented a response rate of 24% in 12 patients
treated with docetaxel 100mg/m2 every 3 weeks. In two
separate studies of single-agent docetaxel at a dose of
60mg/m2 as a 1-h intravenous infusion every 3–4 weeks,
the ORR achieved in both was 24% [22,23]. Similarly,
ORRs of 8%–23% were reported in studies of
paclitaxel as a single agent [24–27].

The phase II design of this study does not allow de-
finitive conclusions to be made from comparisons of
response rates with other regimens. However, from
examining the results of studies of second-generation
combinations such as ELF, FAMTX, and EAP, it ap-
pears that this regimen (docetaxel in combination with
5-FU and LV) achieved a slightly higher ORR, suggest-
ing that this combination is at least as efficacious as
second-generation regimens [4–6].

The median overall survival (for the ITT population)
achieved in this study was 7.7 months. This is compa-
rable with the median overall survival times achieved
with taxane monotherapy and other combination regi-
mens, including FAMTX (7 months) and ECF (8.5
months) [6,14,15,25].

The combination was generally well tolerated.
Grades III and IV neutropenia were observed in 26.7%
and 40.0% of patients, respectively. Febrile neutropenia
only occurred in 10% of patients and 2.4% of cycles.
The prophylactic use of G-CSF reduced the severity of
neutropenia. The safety of the study regimen compares
favorably with that of other combinations, such as EAP
(associated with fatalities), FAMTX (poorly tolerated),
and PELF (substantial toxicity requiring regular use of
G-CSF) [4–6,8].

In conclusion, docetaxel in combination with high-
dose 5-FU/LV produces clinical benefit in patients with
advanced and/or metastatic gastric cancer, and is gener-
ally well tolerated. The main limiting toxicity was
neutropenia. However, this toxicity can potentially be
overcome by giving patients G-CSF prophylactically.
The results of this trial suggest that docetaxel in combi-
nation with high-dose 5-FU/LV is at least as efficacious
as single-agent docetaxel and second-generation
regimens.
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