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  Purpose: To evaluate the therapeutic activity and safe-
ty of paclitaxel and cisplatin combination chemotherapy 
in patients with advanced or metastatic gastric cancers 
that are unresponsive to primary chemotherapy.
  Materials and Methods: Advanced or metastatic gastric 
cancer patients unresponsive to first line chemotherapy 
were entered into this trial. The treatment regimen 
consisted of paclitaxel, 175 mg/m2 by 3-hour infusion on 
day 1, and cisplatin, 60 mg/m2 by 1 hour infusion on day 
1, with the treatment repeated every 3 weeks.
  Results: 37 patients were entered in this study, with 
32 fully evaluable for response. 4 (13%), 13 (40%) and 
15 (47% ) patients achieved a partial response, stable  
disease and progressed, respectively. The median time  

to progression was 4.0 months (95% CI: 2.0～6.0 months),
and the median overall survival was 12.6 months (95%  
CI: 5.5～19.7 months), with a 1-year survival rate of 54% . 
Of a total of 135 cycles of chemotherapy, grades 3 and 
4 hematological toxicities were neutropenia (14% ) and 
anemia (3% ). Grade ≥2 neuropathy was observed in 6  
patients (17% ).
  Conclusion: The combination of paclitaxel and cisplatin 
is an effective and tolerable salvage treatment modality 
for advanced gastric cancer. (Cancer Res Treat. 2007; 
39:6-9)
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INTRODUCTION

  Gastric cancer is the most common malignancy in Korea (1), 
and the leading cause of death due to cancer worldwide (2) 
with the exception of only lung cancer. Despite the develop-
ment of early gastric cancer detection programs, only about 
30% of patients are operable on presentation, and the incidence 
of relapse is high. In general, the prognosis is poor, and the 
5 year overall survival of patients with advanced gastric cancer 
is only 5 to 15% (3).
  In general, 5-fluorouracil (5-FU)-based or cisplatin-based 
combination regimens are widely accepted as potential standard 
therapies, with response rates of around 25～40% and median 
overall survival of 7～9 months (4). Another study has shown 
that the combination of epirubicin, cisplatin and infusional 
5-FU (ECF) was highly effective as a first-line treatment for 
advanced gastric cancer (5). However, most cases of locally 
advanced or metastatic gastric carcinomas ultimately progress 
and eventually result in patient death, regardless of the patient's 
initial response to chemotherapy. For these patients, there are 

still no standard palliative chemotherapy regimens or other 
treatment options currently available. Therefore, the need for 
highly active new agents and novel combinations of these drugs 
is imperative.
  Paclitaxel is one of the most active anticancer drugs for the 
treatment of solid tumors, which effectively blocks cancer cells 
in the G2/M phase via the inhibition of microtubular depoly-
merization (6,7). An administration schedule of 175～225 mg/ 
m2

 intravenous infusion doses every 3 weeks has been widely 
accepted (8). In addition, several phase II studies have shown 
that paclitaxel, either alone or in combination with cisplatin or 
5-fluorouracil, is also active against advanced gastric cancer 
(9～12). Paclitaxel appears to have a schedule- dependent 
synergy with platinum compounds, as documented in establi-
shed human gastric cell lines (13).
  This phase II study was designed to assess the safety and 
efficacy of a combination of paclitaxel and cisplatin chemo-
therapy as a salvage treatment for patients with advanced or 
metastatic gastric cancer.

MATERIALS AND METHODS

    1) Patient eligibility

  Patients with metastatic or recurrent gastric adenocarcinomas, 
who had failed (primary or secondary after initial response) 
5-FU-based chemotherapy within 1 year before their regis-
tration, were enrolled in this study. The patients were required 
to have a measurable disease, a life expectancy of 8 weeks or 
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Table 1. Patient characteristics (n=37)
󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚

Variable No. of patients %
󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏

Median age (range) 56 (28～79)
Sex (male/female) 21/16 57/43
Performance status (ECOG)
  0～1 27 73
  2 10 27
No. of previous chemotherapy
  1 22 60
  2  8 21
  ≥3  7 19
Previous chemotherapy
  FP* 18 49
  m-FOLFOX

† 11 30

  m-FOLFIRI‡ 11 30

  Oral 5-FU
§+cisplatin  6 16

  Oral 5-FU  5 14

  FEP
∥  6 16

  Docetaxel+cisplatin  4 11
Presentation status
  Relapsed after curative operation 12 32
  Advanced with palliative operation 13 36
  Advanced without palliative operation 12 32
Metastasis site

  Metastatic lymph node 19 51
  Liver 11 30
  Peritoneal seeding with cytology (+) 10 27
  Bone  5 14
  Ovary  4 11
  Other site 10
󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏
ECOG: Eastern Cooperative Oncology Group, *FP: 5-fluorouracil 
(5-FU)+cisplatin, †m-FOLFOX (modified-FOLFOX): oxaliplatin, 
low dose leucovorin, 5-FU bolus and continuous infusion every 14 
days, ‡m-FOLFIRI (modified-FOLFIRI): irinotecan, low dose leu-
covorin, 5-FU bolus and continuous infusion every 14 days, §Oral 
5-FU: capecitabine, TS-1 or UFT

§, ∥FEP: 5-FU, etoposide, cis-
platine.

Fig. 1. Progression free survival of patients. The median progres-
sion-free survival was 4 months (95% CI: 2～6 months).

more, an ECOG performance status of 2 or less, adequate bone 
marrow (neutrophil count ＞1,000/mm

3, and a platelet count 
＞100,000/ mm3), hepatic (serum total bilirubin level ＜1.5 
mg/dl, AST/ALT ＜3X ULN) and renal function (serum 
creatinine level ＜1.5 mg/dl). This trial was designed to detect 
a response rate of 30% compared with a minimal, clinically 
meaningful response rate of 10%, with a statistical power of 
80% for accepting the hypothesis and 5% significance for 
rejecting the hypothesis. The total sample size required to allow 
for a follow-up loss rate of up to 10% was 35 patients with 
a measurable disease; all patients gave their written informed 
consent.

    2) Treatment

  The treatment consisted of paclitaxel, 175 mg/m2, in a 3-hour 
infusion followed by cisplatin, 60 mg/m2

, in a 1-hour infusion. 
Each cycle of chemotherapy was given every 3 weeks if the 
patient's blood count had returned to normal and non-hema-
tological toxic effects had resolved. The dosage of the subse-
quent cycle was adjusted according to the toxic effects that had 
developed during the preceding cycle. All patients received a 
standard supportive regimen, consisting of hydration with 
normal saline at least 3 L/24 hours, dexamethasone and 5-HT3 
inhibitors. Follow-up history and physical examinations, tumor 
measurements and toxicity assessments were performed before 
each 3-week cycle of therapy.

    3) Response and adverse events evaluation

  The tumor response was evaluated according to the Response 
Evaluation Criteria in Solid Tumors (RECIST) criteria (14), and 
was assessed by a computed tomographic scan of the abdomen 
and pelvis, and by the same tests initially used to stage the 
tumor. All tumor measurements were recorded by radiologists, 
in millimeters, for all measurable lesions. Responses were asse-
ssed after 2 and 4 courses of chemotherapy. Toxicity grading 
was based on the National Cancer Institute common toxicity 
criteria (NCI-CTC version 3.0). Patients were evaluated for 
toxic effects before each new treatment cycle. The survival 
duration was computed as the time between the first day of the 
second-line chemotherapy given as the protocol and the 
patient's death or, in the case of continuing survival, the last 
day of follow-up. The overall and progression-free survival 
curves were computed using the Kaplan-Meier method.

RESULTS

    1) Patients characteristics

  A total of 37 patients were registered between Feb. 2002 and 
Sep. 2006. The characteristics of the eligible patients are listed 
in Table 1. The male to female ratio was 21：16. The median 
patient age was 56 years (range: 28～79), and 73% of the pati-
ents had an Eastern Cooperative Oncology Group performance 
status of 0 or 1. Prior chemotherapy consisted of 5-fluorou-
racil-based or cisplatin-based regimens in almost all patients. 
Fifteen patients (40%) had previously undergone chemotherapy 
with more than 2 regimens. Eighteen patients had at least two 
organs involved. The majority of the patients had metastatic 
lymph nodes (51%), and 30% had liver metastases.
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Table 3. Toxicity of treatment
󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚

NCI-CTCAE‡ grade (%)
󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏

1 2 3 4
󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏

Hematological (n=135)*
  Anemia 44 (33) 25 (19) 3 (2) 1 (1)
  Neutropenia 30 (22) 11 (8) 9 (7) 9 (7)
  Thrombocytopenia 10 (7)  4 (3) 1 (1) 1 (1)
Non-hematological (n=37)†

  Neuropathy  1 (3)  5 (14) 1 (3)
  Nausea/vomiting  4 (11)  3 (8)
  Diarrhea  1 (3)  2 (5)
  Liver dysfunction  1 (3)
  Renal failure 1 (3)

󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏
*per cycle, †per person, maximum toxicity of each patient, ‡National Cancer Institute-Common Terminology Criteria Adverse Events.

Fig. 2. Overall survival of patients. The median overall survival 
was 12.6 months (95% CI: 5.5～19.7 months) with a 1-year sur-

vival rate of 54%.

Table 2. Response of treatment (n=32)
󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚

No. of patient %
󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏

Complete response  0  0
Partial response  4 13
Stable disease 13 40
Progressive disease 15 47

󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏

    2) Tumor response and survival

  Of the 37 patients assessable for survival, 5 were not “eva-
luable” for response. Three patients had refused treatment prior 
to evaluation and 2 were lost to follow-up. Thus, 32 patients 
were assessable for response. 4 partial responses were obtained, 
corresponding to 13% of the evaluable patients. There were 13 
patients with a stable disease (40%) and 15 progressed (47%) 
(Table 2). The median follow-up duration was 37 months. The 
median progression-free survival was 4 months (95% CI：2～6 
months) (Fig. 1). The median overall survival was 12.6 months 
(95% CI：5.5～19.7 months), with a 1-year survival rate of 
54% (Fig. 2). 

    3) Dose administration and toxicity

  Thirty-seven patients received a total of 135 treatment cycles, 
and received a median of 3 courses of paclitaxel plus cisplatin 
(range, 1～9 courses). The planned dose intensities of paclitaxel 
and cisplatin were 58.3 and 20 mg/m

2
/week respectively. The 

relative dose intensities (the actual dose delivered as a pro-
portion of the planned dose) of paclitaxel and cisplatin were 
88 and 93%, respectively. The toxicity was evaluable in all 37 
patients and for all 135 chemotherapy cycles. The most fre-
quent hematological toxicity was anemia (grade 1 or 2 in 52% 
of treatment cycles). Grades 3 or 4 neutropenia were observed 
in 18 cycles (14%), but only 6 episodes of nonfatal neutropenic 
fever were observed. Grade I or II nausea/vomiting was obser-
ved in 7 patients (19%), and grade II neuropathy was reported 
in 5 patients (14%). One patient experienced an anaphylactic 
reaction, but there were no treatment-related deaths (Table 3).

DISCUSSION

  Taxanes (paclitaxel and docetaxel) have been tried as single 
agents in the treatment of advanced gastric cancer. Paclitaxel 
was well tolerated, with reported overall response rates ranging 
between 17 and 23% (9,15,16).
  The combination of paclitaxel and 5-FU, as a first line treat-
ment with advanced gastric cancer, has shown a response rate 
of 65%, with a median survival of 12 months in 31 patients 
(17). Promising results have also been reported with a regimen 
of paclitaxel and cisplatin (18), with an overall response rate 
of 44%, with a median time to progression and an overall 
survival of 7 and 11.2 months, respectively.
  In our study, each agent was used at initial doses of pacli-
taxel, 175 mg/m2, and cisplatin, 60 mg/m2, every 3 weeks, as 
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it was believed that the safety and tolerability of the treatment 
were indispensable in the salvage setting for the treatment of 
solid tumors.
  Using this dose schedule, an overall response rate of 13% 
and a median overall survival of 12.6 months were achieved. 
The reported second line treatment response rates have been 
variable, ranging between 10～40% (19～24). The reason for 
the lower response rate might be that 40% of all the patients 
had undergone more than a third-line salvage treatment. 
  Although the response rate was slightly low, the survival 
time was comparable with previous studies that had used week-
ly paclitaxel or other agents, including irinotecan, oxaliplatin 
and docetaxel, as a second-line treatment in patients with pre-
treated advanced gastric cancer (19～24). A performance status 
of 0 or 1 was reported in 73% of patients, and non-visceral 
organ metastasis-lymph node or bone occurred in a large por-
tion (64%) of patients who entered our phase II study.
  Previous reports have shown that grades 3 or 4 neutropenia 
occurred in 37% of patients, and grade 4 neutropenia in 67% 
of patients treated with paclitaxel with an every-3-weeks regi-
men (16). In our study, 14% of patients suffered severe neutro-
penia.
  The relative dose intensities of paclitaxel and cisplatin were 
88 and 93% of the planned doses, respectively. Grade 3 or 4 
neutropenia occurred in 14% of the 135 treatment cycles. No 
deaths resulting from toxicity were observed.

CONCLUSIONS

  The results of the present study indicate that the combination 
of paclitaxel and cisplatin is an effective and tolerable salvage 
treatment modality for advanced gastric cancer.
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