
Abstract. Background: Although paclitaxel was given
triweekly in phase II trials prior to its approval for gastric
cancer in Japan, it is currently more often delivered by a
weekly schedule in the second-line setting. Patients and
Methods: A phase II trial with response rate as the primary
end-point was conducted. Patients with metastatic or
unresectable gastric adenocarcinoma who had measurable
lesions and had disease progression with the front-line
chemotherapy were treated by weekly administration of
paclitaxel at a dose of 80 mg/m2. Results: Forty-five patients
were accrued and 44 were assessable for response. Partial
responses were observed in 7 patients (16%). Stable disease
was documented in further 14 patients (48%). Median
progression-free survival of all patients enrolled was 2.6
months and median overall survival was 7.8 months. Toxicity
was mild and manageable, the most frequent ≥grade 3
toxicity being neutropenia occurring in 16% of the patients.
Conclusion: With modest response rate, favorable toxicity
profile, and progression-free or overall survival similar to
those of more intense combination regimens, weekly

paclitaxel remains a rational therapeutic option for gastric
cancer refractory to the first-line chemotherapy. 

Despite the declining incidence in Western Europe (1) and
the United States (2), gastric carcinoma remains the second
most common cause of cancer death worldwide with over
600,000 deaths per year (3). For patients with unresectable
cancer, chemotherapy has been proven to significantly
prolong survival over best supportive care, provided that the
patients have a good performance status (4). Gastric cancer
causes nutritional deficits that rapidly deprive patients of
well-being, and tend to be disseminated via several pathways
causing various clinical problems. Consequently, it is often
difficult to control this disease by chemotherapy and
survival of the patients tends to be brief, despite relatively
high response rates reported from recent clinical trials (5).
Nevertheless, there are numerous cytotoxic agents that are
active against gastric cancer, and the experience with other
types of cancer suggests benefit of using drugs in several
successive lines to prolong overall survival (6).

Although several phase II trials have been conducted for
patients with gastric carcinoma in the second-line setting
(7-14), there is a shortage in the literature of trials
evaluating activity of cytotoxic agents in patients pretreated
with 5FU. Recently, weekly paclitaxel administration at a
dose of 80 mg/m2 has become a common practice for
gastric cancer patients who failed treatments with the
fluoropyrimidines in Japan (15), since this regimen was
shown to be well-tolerated and active in various types of
cancer (16-20). Weekly paclitaxel for gastric cancer has not
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been formally evaluated in a clinical trial, however, and the
authors conducted a multi-institutional phase II trial in the
second-line setting to address this issue.

Patients and Methods

Patient eligibility. Patients meeting the following criteria were
considered as candidates for second-line chemotherapy: (i) patients
with unresectable or metastatic gastric cancer who failed the first-
line therapy (progressive disease confirmed by imaging studies), (ii)
patients who had recurrence during or within 24 weeks from the
termination of postoperative adjuvant chemotherapy, (iii) patients
who had recurrence later than 25 weeks after the termination of
adjuvant chemotherapy and failed one regimen, (iv) patients who
responded to the neoadjuvant chemotherapy, recurred after
surgery and failed one regimen, and (v) patients who did not
respond to the neoadjuvant chemotherapy and had recurrent
disease after the resection were considered eligible for this study.
Prior treatments should not have included taxanes. An interval of
at least 4 weeks from the previous treatment was required before
administration of paclitaxel. Other eligibility criteria included:
pathologically confirmed gastric adenocarcinoma, measurable
disease, age <75 years, Cooperative Oncology Group performance
status 0-2, and adequate organ functions defined as: total
neutrophil count ≥2000/mm3, platelet count ≥100000/mm3,
hemoglobin ≥8.0 g/dL, serum creatinine <1.5 mg/dL, total serum
bilirubin <1.5 mg/dL, creatinine clearance >50 mL/min, serum
AST, ALP twice the upper limit of normal or three times the upper
limit of normal in the case of known liver metastases. Patients with
another active neoplastic malignancy, a history of or active brain
metastases, or uncontrolled intercurrent illness were excluded.
Written informed consent was obtained from all participants after
the nature of the study had been fully explained. The study had
been approved by the institutional review board of Nagoya
University Hospital and all other hospitals belonging to the Chubu
Clinical Oncology Group that participated in this multi-
institutional trial.

Pretreatment evaluation and treatment plan. At baseline, patients
underwent a full medical history and physical examination.
Laboratory assessment at baseline included CBC, serum
biochemistry, serum tumor markers (CEA, CA19-9), and urinalysis.
Patients underwent a baseline ECG and computed tomography
(CT) scan of chest, abdomen and pelvis. 

Patients received paclitaxel 80 mg/m2 infused over 90 mins on
days 1, 8, and 15 of every 28-day cycle. Premedication consisting of
dexamethasone 20 mg i.v., diphenydramine 25 mg p.o. and ranitidine
50 mg i.v. were given 30 mins before paclitaxel. Therapy was
administered in an outpatient setting under medical supervision.

Evaluation on study and dose attenuation. All toxicity was graded
according to National Cancer Institute Common Toxicity Criteria
(NCI-CTC; version 2.0). Patients were seen before treatment on
days 1, 8, and 15 of each cycle. Paclitaxel was skipped if neutrophil
count was <1000/mm3 or platelet count <75000/ mm3. No dose
attenuation was allowed within a given cycle. Treatment was
discontinued if the treatment had to be postponed for two
successive weeks. Dose was reduced by 10 mg/m2 when Grade 4
hematological toxicity or ≥Grade 3 non-hematological toxicity was
observed. The treatment was discontinued when the dose had to

be reduced to >60 mg/m2 along these criteria. Patients were
treated at the discretion of physicians when the treatment was
discontinued or clinical response was not obtained.

Tumor assessments were performed after each cycle by CT scan
according to the Response Evaluation Criteria in Solid Tumors
(RECIST) criteria (21) for the first 6 cycles and every 8 weeks
thereafter. RECIST response definitions included complete
response (CR: resolution of assessable lesions), partial response
(PR: at least a 30% decrease in the sum of the longest diameter of
target lesions), stable disease (SD: changes in the size of target
lesions that do not fall into either PR or PD), and disease
progression (PD: at least 20% increase in the sum of the longest
diameter of target lesions). Progression of existing non-target
lesions or finding of new lesions qualified as a definition of PD.

Biostatistics. The study was conducted according to Simon’s two-
stage optimal design, aiming to reject the hypothesis that the
response rate (RR) is less than 10% with 5% significance. This
study required 40 patients and accrual of 45 patients was planned
considering dropouts. At the first stage, more than two responses
out of the initial 22 patients were required to continue further
patient accrual. The primary endpoint was RR. Secondary
endpoints were overall survival (OS), progression-free survival
(PFS), and toxicity. Survival analysis from the date of starting
chemotherapy to death from any cause and PFS were carried out
using the Kaplan-Meier method. 

Results

Patient population. Forty-five patients were enrolled
between October 2003 and July 2006. Patient demographics
are shown in Table I. Eight patients had unresectable
cancer, whereas 35 patients had either undergone non-
curative resection or suffered from relapse following a
gastrectomy and were pretreated with cytotoxic agents. Two
other patients were pretreated with neoadjuvant
chemotherapy which turned out to be ineffective, and had
recurrent disease after surgery. First-line chemotherapy
given was oral S-1 (22) in 34 patients, S-1 and cisplatin (23)
in 7 patients, S-1 and irinotecan (24) in 2 patients, oral
tegafur-uracil in one patient, and intravenous 5FU in one
patient, which means that all patients enrolled could be
considered as 5FU-refractory. 

Responses and survival. One patient refused further therapy
because of experiencing Grade 2 sensory disturbance after the
first administration; the remaining 44 patients were evaluable
for response. Partial responses were observed in 7 patients for
a RR of 16%. Six out of 7 patients who responded had
metastasis in the lymph nodes and the remaining patient had
liver metastasis. Stable disease was documented in further 14
patients for a disease control rate of 48%. All 45 patients were
included in the survival data, which were analyzed on an
intent-to-treat basis. Median PFS of all patients enrolled was
2.6 months and median OS was 7.8 months (Figure 1).
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Dose intensity and toxicity. The patients received a median
of three (range 0~12) cycles. Dose reduction was required
in 5 patients (11%) and administration was skipped during
a cycle in 14 patients (40%). The most common cause of
dose reduction was neutropenia which occurred in 4 of 5
patients. Treatment was relatively well-tolerated with a
toxicity profile as shown in Table II.  

Discussion

Paclitaxel as a single agent was administered tri-weekly at a
dose of 210 mg/m2 in two independent phase II trials
performed in Japan prior to its approval by the Ministry of
Health and Welfare (25, 26). In these trials, the objective
responses were observed in 23~28% and the median
duration of response ranged from 87~152 days for a
population in which 30~50% of the patients were chemo-
naïve. This agent given exclusively as second-line therapy in
tri-weekly schedule at the dose of 225 mg/m2 was also found
to be active (13). More recently, however, this drug came to
be widely used in a fractionated weekly schedule at 80 mg/m2

in Japan, referring to the activity reported for other types of
cancer (16-20). In ovarian cancer, weekly paclitaxel was
active even for patients who had progressed on a less
frequent paclitaxel dosing schedule (16), and there is a
hypothesis that the benefit may derive from the increased
exposure of cycling cancer cells to the agent when it is
delivered on a weekly program. On the other hand, weekly
administration of docetaxel, active as a single agent in a
triweekly regimen for gastric cancer, turned out not to be as
effective (10), and it was not reasonable to accept the dose-
fractionated regimen unconditionally. The current phase II
study reveals the first and long-awaited data testing the
weekly regimen for advanced/metastatic gastric carcinoma as
second-line therapy. Most patients who were entered this
trial had been pretreated with S-1, a drug predominantly
used in Japan in the first-line treatment for gastric
carcinoma, and all patients can be considered as 5FU-
refractory. 

The current study aimed to reject the hypothesis that the
RR is less than 10%, and fulfilled this expectation. The RR
reported for the same agent in the tri-weekly schedule after
failing PELF (5-FU, leucovorin, cisplatin, and
epidoxorubicin) was higher at 22.2% (13), but the response
in that and most other trials with high RR was evaluated
using the previous WHO criteria and a direct comparison
with the current study is inadequate. Although weekly
administration could be considered dose-dense, a total dose
of 240 mg per 4 weeks is not superior to the tri-weekly
regimen in terms of dose intensity after all. Since PD by the
RECIST criteria was a prerequisite for being enrolled into
the study, some participants had to wait for their target
lesions to grow sufficiently or to have a new lesion before
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Table I. Patient demographics (n=45). 

No. %

Age, years 62 (45~75)
Median (range)

Gender
Female 8 18
Male 37 82

ECOG performance status
0 26 58
1 13 29
2 6 13

Organ involved
Primary lesion 8
Lymph nodes 32
Liver 19
Peritoneum 9
Ovary 3
Others 3

Number of metastatic organs involved
1 25 56
2 16 36
≥3 4 8

First-line regimen
S-1 34
S-1/cisplatin 7
S-1/irinotecan 2
UFT 1
5FU 1

Histological type
Undifferentiated 20 44
Differentiated 23 53
Unrecorded 2

Table II. Grade 2 to 4 toxicity of the weekly paclitaxel treatment program
(n=45). 

No. of patients %

Grade 2 Grade 3 Grade 4 ≥Grade 3

Leukocytopenia 5 5 3 18
Neutropenia (febrile) 11 5 (1) 2 16
Anemia 19 5 0 11
Thrombocytopenia 0 0 0 0
Asthenia/anorexia 3 4 1 11
Nausea/vomiting 2 2 0 4
Stomatitis 1 0 0 0
Diarrhea 0 1 0 2
AST/APT 1 1 0 2
Peripheral neuropathy 3 1 0 2
Arthralgia 1 0 1 2
Allergy 1 0 0 0
Dyspnea 0 1 0 2



becoming eligible. Given the rapid tumor growth clinically
observed in advanced gastric cancers, current practice in
Japan is focused on a prompt shift to other available drugs
when a treatment failure in a particular therapy is
suggested. The stringent eligibility criteria employed in the
current study protocol now seems rather outdated, and may
have influenced the results. 

The results in terms of survival time were considered
reasonable, given the results of other phase II trials. Kim
et al. (7) reported on modified FOLFIRI regimen (5FU,
leucovorin, and irinotecan) administered in patients
pretreated with taxane and cisplatin, achieved time to
progression of 2.5 months and OS of 7.6 months, and
considered this regimen as moderately active. Conversely,
the current study evaluated activity of a taxane for patients
pretreated with 5FU-containing regimens, but PSF and OS
observed were identical at 2.6 months and 7.8 months. OS
evaluated in other phase II studies for the second-line
treatment of gastric cancer ranged from 3.5 to 8 months
(10-13), and from 5.8 to 7.8 months in trials testing a
combination of docetaxel and cisplatin for patients
pretreated with a 5FU-based regimen (8, 9). Thus, use of
combination therapies that generated higher RR did not
translate into a marked difference in survival. This finding
has much in common with those of several trials testing
first-line treatments in gastric cancer and may denote limits
of treatments with cytotoxic agents alone. 

Weekly administration was moderate in terms of bone
marrow suppression, with ≥grade 3 neutropenia occurring
in 16% of the patients as opposed to 37% and 88% reported
in the tri-weekly schedule, while thrombocytopenia was
minimal and rare. Grade 3 anemia was seen in 5 patients,
but this can be attributed to the waning nutritional status of
pretreated and mostly gastrectomized patients. Non-
hematological ≥grade 3 toxicity was rarely observed. 

Conclusion

Weekly paclitaxel in the second-line setting was not superior to
a tri-weekly schedule and other regimens in terms of RR.
Toxicity was mild and manageable, however, with decreased
incidence of ≥grade 3 bone marrow toxicity when compared to
the tri-weekly paclitaxel, while OS and PFS seems to be similar
to more intense combination regimens. These findings suggest
that weekly paclitaxel remains a rational therapeutic option for
gastric cancer refractory to 5FU or S-1. While a small number
of responders do benefit considerably from this treatment,
investigators may in future opt for improving survival data by
exploring combinations with molecular targeting agents (27). 
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