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Introduction

Gastric cancer remains the second leading cause of 
cancer death worldwide, with more than 700 000 deaths 
per year [1]. In Japan, although markedly improved 
survival has been achieved, its mortality each year 
remains at approximately 50 000, resulting in gastric 
cancer being the second-leading cause of cancer death 
in 2007 [2].

For patients with unresectable or recurrent gastric 
cancer, the main therapeutic option is palliative chemo-
therapy. Clinical trials of systemic chemotherapy for 
gastric cancer have shown signifi cantly prolonged sur-
vival with the chemotherapy as compared to best sup-
portive care [3–5]. Recently, two phase III studies have 
been reported from Japan. One was the Japan Clinical 
Oncology Group (JCOG) 9912 trial, which revealed the 
noninferiority of S-1 (a combined preparation of tegafur, 
5-chloro-2, 4-dihydroxypyridine, and potassium oxonate) 
alone to 5-fl uorouracil (FU) alone and failed to demon-
strate the superiority of irinotecan plus cisplatin (CDDP) 
to 5-FU alone in terms of the overall survival [6]. This 
trial concluded that 5-FU could be replaced by S-1 in 
the chemotherapy for advanced gastric cancer. The 
other study was the S-1 plus cisplatin versus S-1 in RCT 
in the treatment for stomach cancer (SPIRITS) trial, 
which showed the superiority of S-1 plus CDDP to S-1 
alone in terms of the overall survival [7]. Based on these 
trials, S-1 plus CDDP has been recognized as the stan-
dard fi rst-line therapy for unresectable and recurrent 
gastric cancer in Japan.

No standard chemotherapy regimen has been estab-
lished for use after the failure of fi rst-line chemother-
apy. For patients with failure in S-1+CDDP therapy, 
irinotecan and paclitaxel are considered as the key 
drugs for the subsequent chemotherapy. In clinical 
practice, two treatment strategies have generally been 
adopted after the failure of fi rst-line chemotherapy; iri-
notecan or irinotecan combination chemotherapy as the 

Abstract
Background. Although triweekly administration of paclitaxel 
is approved for gastric cancer in Japan, currently, the drug is 
often delivered with a weekly schedule because of the equiva-
lent effi cacy and lesser toxicity of this dosing schedule as 
compared with the triweekly administration schedule. Weekly 
administration of paclitaxel as second-line or fi rst-line chemo-
therapy for gastric cancer has been reported to yield a response 
rate of about 20%. Because there has been no report of the 
effi cacy of weekly paclitaxel in the third-line setting, this ret-
rospective study investigated the effi cacy and toxicities of 
weekly paclitaxel used in the third-line setting for the treat-
ment of gastric cancer refractory to all three key drugs, fl uo-
rouracil, irinotecan, and cisplatin, used in clinical practice.
Methods. In 85 patients with advanced or recurrent histologi-
cally confi rmed gastric adenocarcinoma who had failed to 
respond to prior chemotherapy regimens containing fl uoro-
uracil, irinotecan, and cisplatin, paclitaxel (80 mg/m2) was 
administered weekly, three times, for 3 weeks out of 4.
Results. The median number of courses was 3 (range, 1–38). 
The overall response rate was 23.2% (19/82) in the patients 
with measurable lesions, and ascites disappeared in 15 of 48 
patients (31.3%). Progression-free survival was 105 days and 
the median survival time was 201 days from the initiation of 
paclitaxel administration. Grade 3 or 4 leukopenia, neutrope-
nia, anemia, and thrombocytopenia were observed in 25 
(29%), 25 (29%), 37 (44%), and 3 (4%) patients. Other, non-
hematological, toxicities were nausea, vomiting, anorexia, 
sensory neuropathy, fatigue, and febrile neutropenia.
Conclusion. Weekly paclitaxel administration shows activity 
against advanced gastric cancer also in the third-line setting.
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second-line treatment followed by paclitaxel or pacli-
taxel combination chemotherapy as the third-line treat-
ment, or vice versa.

A phase II study of paclitaxel for chemotherapy-
naive patients with gastric cancer showed a response 
rate (RR) of 23% and median survival time (MST) of 
340 days, and this result led to the approval of paclitaxel 
for treating gastric cancer in Japan [8–11]. Paclitaxel 
may be administered by two methods, in a triweekly 
schedule and in a weekly schedule (3 weeks on and 1 
week off). Studies of paclitaxel for ovarian, breast, and 
lung cancer treatment showed milder toxicities and 
equivalent activity of the drug when administered in the 
weekly schedule as compared with the triweekly sched-
ule [12–16]. In Japan, weekly administration of pacli-
taxel for gastric cancer after the failure of fi rst-line 
chemotherapy is very common, and a few trials have 
reported on the effi cacy of weekly paclitaxel in patients 
with advanced or recurrent gastric cancer, especially in 
the second-line setting [17–23]. However, no clinical 
trials have investigated the effect of weekly paclitaxel 
in the third-line setting.

At our hospital, irinotecan was preferred for the 
second-line setting (unless the patient had a contraindi-
cation for the use of irinotecan (such as intestinal 
obstruction due to peritoneal dissemination) and subse-
quently weekly paclitaxel was selected for the third-line 
setting. In the present retrospective study, we investi-
gated the effi cacy and safety of weekly paclitaxel as 
third-line chemotherapy in patients with gastric cancer 
who were refractory to all the three key drugs, fl uoro-
uracil, CDDP, and irinotecan used in earlier settings.

Patients and methods

Subjects

In total, 119 patients with advanced or recurrent gastric 
cancer were treated with weekly paclitaxel in the third-
line setting between September 2002 and September 
2008 at the Shizuoka Cancer Center, Shizuoka, Japan. 
Among them, the subjects of this retrospective study 
were 85 patients who were selected according to the 
following criteria: (1) histologically confi rmed adeno-
carcinoma of the stomach; (2) failure of prior chemo-
therapy with at least two regimens, including 5-FU or 
its derivatives (S-1, capecitabine, tegafur/uracil [UFT]), 
irinotecan, and CDDP; (3) no history of prior chemo-
therapy with paclitaxel or docetaxel; (4) age 75 years or 
less; (5) performance status of 2 or less on the Eastern 
Cooperative Oncology Group scale; (6) adequate bone 
marrow, hepatic, and renal functions; (7) no synchro-
nous double cancer or other serious disease; and (8) 
availability of informed consent before the start of 

treatment. The reasons that the remaining 34 patients 
were excluded from this study were: age in 3 patients, 
performance status in 3, double cancer in 3, nonadeno-
carcinoma in 3, prior history of docetaxel in 2, history 
of local chemotherapy (CDDP intraperitoneal therapy) 
in 6, and unknown details in 14.

Treatment

Paclitaxel at 80 mg/m2 in 250 ml normal saline was 
administered by intravenous infusion over 1 h, and this 
was repeated weekly for 3 weeks out of 4, on an outpa-
tient basis as a rule. Short-term premedication was used 
to prevent paclitaxel-associated hypersensitivity reac-
tions; dexamethasone 8 mg, diphenhydramine 50 mg, 
ranitidine 50 mg, and granisetron 3 mg were adminis-
tered 30 min before the infusion of paclitaxel. Treat-
ment was repeated until disease progression, the 
occurrence of unacceptable toxicities, or the patient’s 
refusal. In the event of serious hematological toxicity, 
treatment was suspended until recovery.

Although weekly administration of paclitaxel has not 
been approved in Japan, this schedule is widely used in 
clinical practice as a community standard. The clinical 
practice review committee in this hospital reviewed and 
approved this regimen for gastric cancer, and informed 
consent to receive this treatment was obtained from 
each patient.

Response and toxicity evaluation

Response was assessed every 2 months by computed 
tomography (CT). Objective responses in measurable 
metastatic lesions were evaluated according to the 
Response Evaluation Criteria in Solid Tumors (RECIST 
1.0) [25]. Survival time was calculated from the date of 
initiation of paclitaxel to the date of death or last con-
fi rmation of survival. The effi cacy for treating ascites 
was evaluated by the criteria of the Japanese classifi ca-
tion of gastric carcinoma (13th edition). Symptomatic 
toxicity and laboratory data were monitored every 
week at the outpatient clinic. Toxicity was evaluated 
according to the Common Toxicity Criteria for Adverse 
Events, version 3.0 (CTCAE 3.0) [25].

Results

Patients’ backgrounds

The patients’ characteristics are shown in Table 1. Of 
the 85 patients, 63 (74%) were male. The median age 
was 61 years (range, 21–75 years). Sixty-nine patients 
(81%) showed a performance status of 0 or 1. Forty-one 
patients (48%) had primary lesions, 13 had pleural effu-



208 R. Shimoyama et al.: Weekly paclitaxel as the third-line treatment for gastric cancer

sion, and 48 had ascites. The number of sites affected 
by metastasis, including lymph node, peritoneum, liver, 
ovary, lung and bone, was one in 35 patients, two in 29 
patients, and three or more in 21 patients. All patients 
had received prior chemotherapies with regimens con-
taining fl uorouracil or its derivatives, irinotecan, and 
CDDP.

Dose intensity

The total number of paclitaxel infusions was 870. The 
median number of courses per patient was 3 (range, 1–
38). The dose intensity was calculated as 51.4 mg/m2 per 
week, which corresponded to 86% of the planned dose. 
The dose was reduced in 9 patients; because of myelo-
suppression in 6, hepatic and renal dysfunction in 1, 
mucositis in 1, and poor general condition in 1. The 
treatment was discontinued in all patients: due to disease 
progression in 79 patients, development of neutropenia 
in 4, development of neuropathy in 1, and comorbidity 
(cerebral infarction) in 1 patient.

Toxicity

The hematological and nonhematological toxicities 
encountered are shown in Table 2. Hematological tox-
icities were common, and 25 (29%) patients experi-
enced grade 3 or 4 leukopenia and neutropenia. Seven 
(8%) patients developed febrile neutropenia. Anemia 
was the most common adverse event, because 82 of the 
85 (96%) patients had had anemia before the initiation 
of paclitaxel, including 18 patients with grade 3 or 
4 anemia. Thirty fi ve patients (41%) experienced grade 
3 or 4 anemia, with an incidence of grade 3 or 4 throm-
bocytopenia of only 4%. As nonhematological toxici-
ties, 2 patients (2%) experienced grade 3 nausea/vomiting 
and anorexia. Grade 3 sensory neuropathy was observed 
in 1 patient (1%) and motor neuropathy occurred in 
2 patients (2%). No severe allergic reactions were 
reported. One patient (1%) died within 30 days of the 
last administration of paclitaxel after disease progres-
sion was confi rmed.

Table 1. Patient characteristics (n = 85)

Number %

Age (years)
 Median (range) 61 (21–75)
Sex
 Male 63 74
 Female 22 26
Performance status (ECOG)
 0 26 31
 1 43 51
 2 16 18
Histology
 Differentiated 35 41
 Undifferentiated 47 55
 Unknown 3 4
Primary lesion
 (+) 41 48
 (−) 44 52
Metastatic sites
 Lymph node 49 58
 Peritoneum 41 48
 Liver 34 40
 Ovary 12 14
 Lung 11 13
 Bone 5 6
Number of metastatic sites
 One 35 41
 Two 29 34
 Three or more 21 25
Pleural effusion 13 15
Ascites 48 56
Prior chemotherapy
First-line regimen (n = 85)
 Oral fl uoropyrimidine 57 67
 5-FU (i.v.) 14 16
 CPT-11 14 16
Second-line regimen (n = 85)
 Oral fl uoropyrimidine 16 19
 5-FU (i.v.) 3 4
 CPT-11 66 77
Third-line regimen (n = 5)
 CPT-11 4 80
 Other 1 20
Number of prior regimens
 One 80 94
 Three 5 6
Subsequent chemotherapy after paclitaxel
 None (best supportive care) 38 45
 One regimen 36 42
 Two regimens 7 8
 Three regimens or more 4 5

ECOG, Eastern Cooperative Oncology Group; 5-FU, 5-fl uorouracil; 
CPT-11, irinotecan

Table 2. Toxicity (n = 85)

Grade

1 2 3 4 3/4 (%)

Hematological
 Leukopenia 21 17 23 2 29
 Neutropenia 4 14 19 6 29
 Anemia 13 36 23 12 41
 Thrombocytopenia 9 6 1 2 4
Nonhematological
 Nausea 10 2 2 0 2
 Vomiting 5 7 2 0 2
 Diarrhea 12 2 0 0 0
 Anorexia 16 11 2 0 2
 Mucositis 6 0 0 0 0
 Sensory neuropathy 33 9 1 0 1
 Motor neuropathy 1 3 2 0 2
 Edema 7 0 0 0 0
 Allergic reaction 1 0 0 0 0
 Fatigue 19 10 2 0 2
 Febrile neutropenia — — 7 0 8
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Responses and survival

Eighty-two of the 85 patients were assessable for 
response, and the remaining 3 patients did not have 
measurable disease. Nineteen of the 82 patients (23%) 
showed a partial response, yielding a response rate of 
23.2% (Table 3) and a disease control rate (partial 
response + stable disease) of 65.9%. Ascites disap-
peared in 7 patients and decreased in size in 8 (31.3%) 
of the 48 patients who had been noted to have ascites 
before the start of treatment. The median follow-up 
period was 561 days when the survival data were updated 
in March 2009. The median survival time was 201 days 
after the initiation of paclitaxel administration (Fig. 1). 
The median progression-free survival (PFS) was 105 
days (Fig. 2). After the failure of paclitaxel, 38 patients 
(45%) received no further chemotherapy or showed 
disease progression, 36 received one regimen of subse-
quent chemotherapy, 7 received two regimens, and 4 
received three or more regimens.

Discussion

This retrospective study investigated the effi cacy and 
tolerability of weekly paclitaxel in patients with heavily 

treated advanced gastric cancer. Weekly paclitaxel is 
one of the most commonly used regimens in the second-
line or later setting for gastric cancer in Japan. Five 
reports of weekly paclitaxel for gastric cancer have 
revealed similar response rates, of about 15.9%-33.3%, 
and similar median survival times, of 5.0–7.8 months, 
despite the differences in the patient background char-
acteristics in each of the studies. The present study, in 
which all the patients had received two or more treat-
ment regimens containing 5-FU, irinotecan, and cispla-
tin, showed a response rate of 23% and median survival 
time of 6.7 months. These results seem to be similar to 
those of previous studies in the fi rst- or second-line 
setting. Thus, it is speculated that paclitaxel may 
show consistent effi cacy, irrespective of the previous 
chemotherapy.

Peritoneal dissemination is a major and serious com-
plication of advanced gastric cancer, often resulting in 
the development of ascites, intestinal obstruction, and 
hydronephrosis, especially after failure of chemother-
apy. Most patients with peritoneal dissemination or 
malignant ascites are usually excluded from clinical 
trials because of the lack of a measureable lesion or 
their poor general medical condition; hence, the effi cacy 
of chemotherapy for peritoneal dissemination has not 
yet been confi rmed. It has been reported that paclitaxel 
reaches an effective concentration for the treatment 
of ascites (8.5 ng/ml) when administered by a weekly 
schedule [26–29]. In line with several reports of the 
effi cacy of paclitaxel for malignant ascites, showing con-
sistent effi cacy [26–28], the present study showed a pro-
portion of patients with decrease or remission of ascites 
(31.3%) similar to that shown in previous studies 
[19, 21]. These results may lend support to the notion 
that paclitaxel still remains effective against malignant 
ascites in the third-line setting, while irinotecan cannot 

Table 3. Response to weekly paclitaxel (n = 82)

Response Number of patients %

CR 0
PR 19 23.2
SD 35 42.7
PD 27 32.9
NE 1

CR, complete response; PR, partial response; SD, stable disease; PD, 
progressive disease; NE, not evaluable

Fig. 1. Overall survival Fig. 2. Progression-free survival
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be used for patients with severe peritoneal dissemina-
tion for fear of severe toxicities.

The greatest concern in third-line chemotherapy for 
cancer is drug toxicity. The incidences of grade 3 or 4 
leukopenia, neutropenia, and anemia in the present 
study were 29%, 29%, and 44%, with 8% developing 
febrile neutropenia. These percentages appear to be 
rather high as compared to those reported previously 
[19], while the incidence of severe nonhematological 
toxicities of 2% or less appeared to be consistent with 
that in previous studies. Especially, anemia was the 
most frequently encountered severe toxicity in the 
present study. All of the subjects in this study had been 
heavily treated before, and chronic anemia due to 
bleeding from the primary lesion may have occurred in 
some of the 41 patients (48%) with primary lesions. 
Indeed, 82 of the 85 (96%) patients were found to have 
grade 1 or more severe anemia and 18 (22%) had grade 
3 or 4 anemia immediately before the start of treatment. 
Yamada et al. [11] reported an incidence of grade1 or 
2 peripheral neuropathy of 73% (44/60) with triweekly 
paclitaxel therapy. In our present study, the incidence 
of grade 3 peripheral neuropathy was as low as 4%, and 
that of grade 1 or 2 was 54%. Short duration of treat-
ment and administration by a weekly schedule may 
explain the low incidence of neurotoxicity in this study. 
It is considered that the use of weekly paclitaxel in the 
third-line setting may be feasible, but it requires careful 
management of any hematological toxicities.

In conclusion, weekly paclitaxel administration seems 
to be feasible and show activity for advanced gastric 
cancer also in the third-line setting. Although careful 
management of hematological toxicities is required, this 
therapy can be applied even for patients with severe 
peritoneal dissemination. Weekly paclitaxel therapy in 
the third-line setting may be one of the feasible thera-
peutic strategies for metastatic and recurrent gastric 
cancer.
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