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Abstract The docetaxel-cisplatin combination is active
against several tumors including gastric cancer but it is
followed by severe myelosuppression. Recent experience
with weekly taxanes has demonstrated a mild myelo-
toxicity with high dose intensity. We investigated in a
phase I study a weekly schedule of docetaxel on days 1,
8 and 15 and cisplatin on day 1 every 4 weeks in 19
patients with advanced gastric cancer with no prior
chemotherapy. Cohorts of patients were treated with
escalating doses of docetaxel (starting dose 30 mg/m2

per week and increments of 10 mg/m2 per week) and
cisplatin (starting dose 70 mg/m2 and increments of
5 mg/m2). Febrile neutropenia was the only dose-limit-
ing event occurring in four (20%) patients; the

dose-limiting toxicity was reached at dose level three
(docetaxel 40 mg/m2 per week and cisplatin 75 mg/m2).
The maximum-tolerated dose was 40 mg/m2 per week
for docetaxel and 70 mg/m2 every 4 weeks for cisplatin.
Grade 3/4 neutropenia occurred in six patients (30%);
early death occurred in one patient with septic shock
because of neutropenia and another with acute coronary
ischemia. Two (11%) complete and two (11%) partial
responses were documented (ORR 22%; 95% CI 3–
39%), with a median response duration of 5 months and
median time to progression of 7 months. In conclusion,
the combination of weekly docetaxel plus cisplatin is
feasible with moderate toxicity and merits further
investigation in phase II studies in advanced gastric
cancer.
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Introduction

Advanced gastric carcinoma is to be regarded as an
incurable disease with a median survival of 6–9 months
[1]. Although systemic chemotherapy as compared to
best supportive treatment can improve survival and
quality of life, only a small number of chemotherapeutic
agents provide active palliation. Single-agent trials with
anthracyclines, fluoropyrimidines, mitomycin C, etopo-
side or platinum compounds, that are considered the
most active agents in gastric cancer, have yielded
response rates of 20–30% [2]. Regimens combining
two or three agents often achieve higher response rates
(between 30% and 50%), but without significant
improvement in median survival [2]. The objective results
achievable with several combinations are almost similar
in terms of response rate and survival, although the ECF
combination has shown superior survival compared to
the FAMtx combination [3]. Therefore, there is an unmet
need for the identification of new active agents.
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Among the new agents, paclitaxel in combination
with fluorouracil or platinum compounds has shown
considerable antitumor activity both as first-line che-
motherapy and in pretreated patients [4–8] with locally
advanced and metastatic gastric cancer. Docetaxel, an-
other tubulin-inhibiting agent, has yielded response rates
similar to those reported with paclitaxel in patients with
advanced gastric cancer [9–11]. Docetaxel has also been
combined with cisplatin or epirubicin or fluorouracil or
in a three drug combination, with an interesting re-
sponse rate, both in chemotherapy-naive and in pre-
treated patients [12–17].

An interesting regimen in terms of objective anti-
tumor activity is the combination of docetaxel and
cisplatin. In two recently reported studies, the combi-
nation has achieved high response rates, ranging from
40% to 53% [13, 14]. Although the dose of docetaxel
was reduced to 75–85 mg/m2, severe myelosuppression
was the common feature of these studies [13, 14].
However, several studies have demonstrated that the
weekly administration of taxanes is associated with a
marked reduction in myelosuppression relative to the
drug dose intensity [18, 19]. Based on these observa-
tions, we decided to conduct a phase I study in pre-
viously untreated patients with advanced gastric
cancer administering cisplatin every 4 weeks and do-
cetaxel on a weekly schedule. The purpose of the
study was to further intensify the docetaxel-cisplatin
regimen without causing a relative increase in its my-
elotoxicity.

Patients and methods

Patient population Patients (aged ‡18 years) with an
Eastern Cooperative Oncology Group (ECOG) per-
formance status (PS) £ 2 and histologically confirmed
locally advanced or metastatic previously untreated
gastric adenocarcinoma were enrolled in the study.
Additional inclusion criteria were: hematologic
parameters and blood chemistry indicating normal or-
gan function (absolute neutrophil count ‡1.5·109/l;
platelet count ‡100·109/l; hemoglobin ‡10 g/dl); nor-
mal total serum bilirubin, aspartate aminotransferase
(AST) or alanine aminotransferase (ALT) (2.5 times
the upper limit of normal value (ULN); alkaline
phosphatase not more than six times ULN; and normal
renal function tests (serum creatinine <1.5 mg/dl).
Patients were excluded if they had prior chemotherapy
for metastatic disease. Adjuvant treatment was per-
mitted provided that chemotherapy had ended at least
6 months before study entry. Other exclusion criteria
included: prior treatment with taxanes; history of bone
irradiation encompassing >25% of bone marrow;
history of prior malignancies, excluding excised carci-
noma in situ of the cervix and nonmelanoma skin
cancer; known central nervous system metastases;
pregnancy; active infection or congestive heart failure
or uncontrollable myocardial ischemia. The ethics and

scientific committees of all participating centers ap-
proved the study and written informed consent was
obtained from all patients.

Treatment Plan Treatment was given on an outpatient
basis and comprised the administration of escalating
doses of docetaxel (Taxotere; Aventis Pharma College-
ville, Pa.) given as a 1-h i.v. infusion on days 1, 8 and 15
(starting dose 30 mg/m2 with increments of 10 mg/m2).
Cisplatin was also administered at escalating doses
(starting dose 70 mg/m2 with increments of 5 mg/m2) in
normal saline with appropriate hydration and forced
diuresis on day 1. Antiemetic treatment was given before
chemotherapy and consisted of dexamethasone (8 mg)
plus ondansetron (24 mg) given as an i.v. bolus. To
avoid hypersensitivity reactions and to prevent docet-
axel-induced skin toxicity and fluid retention, dexa-
methasone (8 mg) was administered orally 12, 8 and 1 h
before docetaxel and 24, 36, and 42 h after infusion.
Docetaxel and cisplatin were given every 4 weeks for a
maximum of six cycles, unless there was evidence of
disease progression, unacceptable toxicity or patient
refusal.

Dose escalation schedule, DLTs, and dose modifica-
tions Dose-limiting toxicities (DLTs) were assessed
during the first chemotherapy cycle and were considered
to have been reached when one of the following was met:
(1) grade 4 neutropenia of 2 days or longer duration, (2)
any episode of febrile neutropenia, (3) any episode of
grade 4 thrombocytopenia, (4) any grade 3 of 4 nonhe-
matologic toxicity excluding nausea/vomiting, muscu-
loskeletal/arthritic pain, and alopecia. Cohorts of six, six
and seven patients were entered at three dose levels
(DLs), respectively, as shown in Table 1. If DLT was
encountered in three out of six patients at a certain DL,
no further accrual to the next higher DL was undertaken
and the level immediately before the DLT level was
considered as the maximum tolerated dose (MTD). If
three out of the first six patients at a certain level
experienced the same DLT, no more patients were ac-
crued at that level and further dose escalation was
stopped. The MTD was recommended for further phase
II testing.

The following guidelines were applied with respect to
dose reductions for toxicity: (1) for neutropenia and
thrombocytopenia, meeting the aforementioned criteria,
docetaxel and cisplatin doses were reduced by 20% in
subsequent cycles and if toxicity reappeared after a total

Table 1 Weekly docetaxel and cisplatin dose-escalation scheme

Dose level No. of patients Drug doses (mg/m2)

Cisplatin Docetaxel

Day 1 Day 1 Day 8 Day 15

1 6 70 30 30 30
2 6 70 40 40 40
3 7 75 40 40 40
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of 40% reduction from the starting dose in consecutive
cycles, treatment was stopped; however, the patient was
evaluable for toxicity and response; (2) for grade 3 or
worse mucositis, the doses of docetaxel and cisplatin
were reduced by 20% in subsequent cycles; (3) for neu-
ropathy of grade 3 or worse, treatment was interrupted;
and (4) for renal toxicity of grade 3 or worse toxicity
(serum creatinine elevations more than three times nor-
mal) treatment was withheld until recovery (serum cre-
atinine <1.5 mg/dl).

Patient evaluation Baseline evaluations included pa-
tient history, physical examination, chest radiographs,
complete blood cell count with differential and platelet
count, complete blood chemistry and ECG. Computed
tomography (CT) scans of the chest, abdomen, pelvis,
and whole body bone scans were performed at study
entry. Additional imaging studies were performed
whenever clinically indicated. Complete blood cell
counts with differential and platelet counts were per-
formed twice weekly or daily in case of grade 3/4 neu-
tropenia, thrombocytopenia or febrile neutropenia until
hematologic recovery; blood chemistry and physical
examination were performed weekly. Toxicities were
evaluated according to the NCI common toxicity criteria
(NCI-CTC) [20].

Tumor evaluation and criteria for response Tumor re-
sponse was assessed after every two cycles (classified
using WHO response criteria) [20]. An independent
radiologist reviewed all tumor responses. Response
duration was calculated from the day the patient was
first documented to have at least a 50% reduction in
tumor volume until first documentation of progressive
disease, with the exception of CR, which was measured
from the day on which no evidence of disease was first
documented until first documentation of progressive
disease. Time to progression (TTP) was assessed from
the day of registration until the date of disease pro-
gression. Overall survival was measured from the date of
enrollment to the study until the date of death. Patients
without progression who died while on study were
considered treatment failures.

Results

Patient characteristics From July 1999 to October
2002, eight patients with locally advanced and 11 with
metastatic gastric cancer were enrolled in the present
dose-escalation study. Patient characteristics are pre-
sented in Table 2; 15 patients (79%) were male and 90%
had a PS of 0–1. Five patients (26%) had received
adjuvant chemotherapy and three (16%) adjuvant
radiotherapy. All patients were evaluable for toxicity
and 14 for response.

Dose escalation, dose-limiting events The main dose-
limiting event observed during the study was febrile
neutropenia observed in one out of six patients enrolled

in DL1 and three out of seven patients enrolled in DL3.
The dose-limiting toxicity was, therefore, reached at the
DL3. Patients developing febrile neutropenia required
hospitalization. The patient who developed grade 2
neutropenia was predicted to show a fall in neutrophil
count below 500 cells/mm3 because of early toxicity, and
this patient died because of sepsis despite the use of
broad-spectrum antibiotics. All the other patients
recovered uneventfully. Another patient suffered an
unexpected myocardial infarct and expired. There were
no other grade 3 or 4 hematologic or nonhematologic
dose-limiting events, except for a grade 3 neutropenia in
DL2. Table 3 summarizes the hematologic toxicity in all
patients and all cycles. Grade 3/4 neutropenia, associ-
ated or not with fever, was the most frequent toxicity.
Moreover, the nonhematologic toxicity was mainly of
grade 1/2, occurring in 15–20% of the patients (Table 4).

Compliance with treatment Of a total of 53 cycles
administered with a median of 2 cycles per patient (range
1–6), 16 (30%) were delayed for 3–14 days (median
8 days). However, only 4 cycles were delayed because of
hematologic toxicity; the other 12 cycles were delayed
due to patients own choice or late admission because of
evaluation procedure. Five (9%) cycles required dose
reduction because of hematologic toxicity.

Table 2 Patient characteristics

No. %

Patients enrolled 19
Age (years)
Median 64
Range 34–77
Sex
Male/female 15/4 79/21
Performance status (ECOG)
0 10 53
1 7 37
2 2 10
Histology: adenocarcinoma
Enteric type 11 58
Diffuse type 6 32
Other 2 10
Degree of differentiation
Well differentiated 3 15
Moderately differentiated 10 53
Poorly differentiated 6 32
Disease extent
Locally advanced 8 42
Metastatic disease 11 58
Tumor location
Stomach 7 37
Lymph nodes 8 42
Peritoneal implants 4 21
Liver 7 37
Bone 2 10
Lung 3 16
Prior treatment
Radical resection 8 42
Partial resection 6 32
Jejunostomy 1 5
Adjuvant chemotherapy 5 26
Adjuvant radiotherapy 3 16
None 5 26
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Response to treatment and survival Among 14 patients
with measurable disease there were two complete
responses (CR) and two partial responses (PR) for an
overall response rate (CR + PR) of 29% (95% CI
3–39%). Moreover, two patients (14%) had stable dis-
ease and eight (57%) progressive disease. The median
duration of response was 5 months (range 3–30 months)
and the median time to progression 7 months (range
4–30 months). The median overall survival for the entire
group was 5 months (range 1–30 months) and the 1-year
survival 32%.

Discussion

The results of the present phase I study demonstrate that
the toxicity profile of docetaxel-cisplatin combination
can be markedly modified when docetaxel is adminis-
tered on a weekly schedule. The maximum tolerated
weekly dose of docetaxel is 40 mg/m2 when combined
with a ‘‘standard’’ dose of 75 mg/m2 of cisplatin. This
weekly dose, for docetaxel as a single agent, is equivalent
in dose intensity to 120 mg/m2 every 3 weeks. Such a
high dose is usually followed by severe myelosuppres-
sion in the majority of patients [9–11]. In a prior phase I
study, where docetaxel as a single agent was adminis-
tered by weekly infusion, even higher doses, as high as
52 mg/m2 per week, were not followed by severe myel-
osuppression. In that study, the MTD was 43 mg/m2 per
week, but with fatigue and asthenia as DLTs [19]. The
toxicity profile of weekly docetaxel parallels in some way
the toxicity with weekly paclitaxel. With both agents
myelotoxicity is mild compared to that observed with an
equivalent dose intensity of 300 mg/m2 for paclitaxel

and 120 mg/m2 for docetaxel when the two drugs are
given on a 3-week schedule [21]. In the present study,
myelotoxicity was, as expected, the main toxicity with
one death due to sepsis. Grade 1 or 2 fatigue and
asthenia were the only nonhematologic toxicities. Neu-
ropathy or arthralgias, two of the bothersome toxicities
encountered with weekly paclitaxel administration, were
not observed with weekly docetaxel. In addition, al-
though nine patients in the present study received more
than three courses, the incidences of some of the
cumulative side effects of docetaxel administration, such
as edema, neuropathy and severe fatigue, usually ob-
served with the 3-week schedule, were low.

In a phase I study from Japan in patients with lung
cancer, the same agents and a similar schedule as used in
our study were evaluated. Following administration of
smaller dose levels of docetaxel (from 15 to 30 mg/m2)
and cisplatin every 4 weeks, the authors were able to
recommend dose levels of cisplatin of 80 mg/m2 day 1
and of docetaxel of 25 mg/m2 days 1, 8 and 15 for a
phase II study [22]. The schedule of weekly infusion of
docetaxel has also been evaluated in several recent
studies. In a randomized phase II study from Germany,
weekly versus 3-weekly docetaxel were compared, with
neutropenia 4.5% and infection 9% as the main toxicities
of the 3-week schedule and with no other toxicity on the
weekly schedule, except for 9% grade 3/4 myalgia [23]. In
a study from Spain in lung cancer patients, weekly versus
3-weekly docetaxel administration were also compared,
with no differences in response rate or in median survival,
but weekly docetaxel proved to be less myelotoxic [24].
Additionally, in an Italian trial where quality of life was
the main objective of the study, weekly docetaxel was
associated with improved cognitive function, pain,
cough, hair loss and myelotoxicity as compared to 3-
weekly administration [25]. Finally, in a most recent
study in Japan, docetaxel (20 mg/m2) and cisplatin
(25 mg/m2) were given on days 1, 8 and 15 every 4 weeks
to elderly lung cancer patients and yielded a 52% re-
sponse rate with only 12% grade 3 neutropenia [26].

Although efficacy was not the objective of the present
study, 14 patients treated in all three levels were evalu-
able for response and survival. The response rate (two
CRs and two PRs) was 22%, while 11% of the patients
had stable disease. The median survival of the group was
5 months, while 32.5% achieved a survival of 1 year.
There are probably two reasons for this relatively low

Table 3 Hematologic toxicity of weekly docetaxel/cisplatin dose escalation in phase I

Dose level Number of cycles Hematologic toxicity (all cycles/all patients)

Neutropenia grade Anemia grade Thrombocytopenia
grade

2 3 4 2 3 4 2 3 4

1 18 2 0 1 (1 febrile) 1 0 0 0 0 0
2 18 5 1 0 2 0 0 0 0 0
3 17 2 (1 febrile) 2 2 (2 febrile) 5 1 0 0 0 0

Table 4 Nonhematologic toxicities (NCI-CTC grade)

Toxicity Grade (% of patients all cycles)

1/2 3/4

Nausea and vomiting 15 0
Diarrhea 10 0
Fluid retention 20 0
Asthenia/fatigue 20 0
Alopecia 100 0
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survival: toxicity of the regimen and patient refusal to
receive second-line treatment.

In conclusion, weekly docetaxel administration plus
cisplatin every 4 weeks, provides interesting new possi-
bilities for these agents for the treatment of advanced
gastric cancer or other tumors. The increased dose
intensity achieved with weekly docetaxel and its mod-
erate myelotoxicity in combination with cisplatin makes
the regimen attractive for testing in a phase II study,
either as induction treatment in locally advanced disease
or in the palliative setting.
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