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Background :  Although many treatments for advanced gastric cancer have been developed, only poor treatment 

results have generally been obtained. We performed a prospective study on the combination chemotherapy of 

paclitaxel and cisplatin (PC). The primary objectives of the study were elucidating the disease response and evaluating 

the drug regimen's safety. 

Methods :  Patients with metastatic or recurrent gastric cancer received intravenous paclitaxel 175 mg/m2, and 

cisplatin 70 mg/m
2 on day 1. This cycle was repeated every 3 weeks.

Results :  From January 2000 to March 2004, 37 patients from 3 different hospitals were enrolled in this study. A 

total of 135 treatment cycles (median: 3 cycles) were administered. The responses were evaluable in 34 patients; 24 

patients received this regimen as their first-line treatment for metastatic cancer and the other patients received it as 

their second-line treatment for recurrent cancer. The objective response rate (RR) was 26.5% (95% CI: 11.7-41.3) with 

two complete responses, and stable disease was observed in 41.1% of the patients. Importantly, an RR of 33.3% (95% 

CI: 0.6-66.0) was achieved for the eight patients who received this regimen as a first-line treatment. The median follow 

up duration was 14 months for all the patients, and the median time to progression was 6 months (95% CI: 1.9-10.2). 

The overall survival time was 8.9 months (95% CI: 7.0-11.0) with a 1-year survival rate of 18.7% (95% CI: 5.6-31.8). 

The most common toxicity was neutropenia. 

Conclusion :  PC exhibited promising activity against gastric cancer for the previously untreated patients as a 

first-line treatment with an acceptable toxicity profile. 
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INTRODUCTION

Gastric cancer is the second leading cause of cancer 

mortality in the world and as such, it remains a major challenge 

for the global medical community1). 75% of patients with gastric 

cancer are considered incurable at the time of diagnosis due to 

their advanced disease. Even among the patients with clinically 

resectable tumors, the relapse rate is high for 40% to 65% of 
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these patients2). The prognosis for the patients with metastatic 

disease is very poor, with the 5-year survival being less than 

5%
3).

Randomized clinical trials have shown a modest improve-

ment in the quantity and quality of life when using chemo-

therapy over the best supportive care alone for patients with 

advanced gastric cancer
4). 5-Fluorouracil-based chemotherapy 

is commonly used in this setting, but it is not considered the 

standard of care because the responses are generally 

incomplete and brief, with few of the patient's responses lasting 

longer than four months
5). A combined chemotherapy generally 

provides superior response rates over any single-agent therapy, 

but this has not been associated with a survival advantage
6). It 

is imperative that new
 agents and new treatment strategies be 

evaluated. 

Paclitaxel is an antimitotic agent that stabilizes microtubules 

and induces a mitotic block, and it has shown in vitro activity 

against a variety of malignancies including gastric cancer
7). In 

addition, the growth inhibitory effect of paclitaxel on the primary 

cultures of gastric cancer is greater than that noted for cisplatin 

and adriamycin
8). Paclitaxel has been reported to have a 

modest level of activity against the newly diagnosed or 

refractory gastric cancers as a first-line chemotherapy in phase 

I-II studies
9). Cisplatin has a well known activity against gastric 

cancer, and it has an objective response rate of 19% when it 

was used as a single agent. It is interesting that responses to 

this agent have been seen in those patients with gastric cancer 

that was refractory to prior chemotherapy. Paclitaxel is 

synergistic with cisplatin in vivo and in vitro, and especially 

when paclitaxel precedes platinum administration10, 11). The 

paclitaxel and cisplatin combination has produced antitumor 

activity with tolerable safety profiles when they have been given 

to patients having ovarian cancer, advanced non-small cell lung 

cancer (NSCLC), head and neck cancer and esophageal 

carcinomas
12-15).

The recent phase II studies that have used a paclitaxel 

containing combination chemotherapy for the treatment of 

patients with advanced gastric cancer have now been reported 

on
16). A combination regimen of paclitaxel 160 mg/m2 plus 

cisplatin 60 mg/m
2 every 2 weeks produced a response rate of 

44% with a median survival time of 11 months. In spite of giving 

G-CSF support, depending on the absolute neutrophil counts 

on the day of chemotherapy administration, one third of the 

patients experienced grade 3 or 4 neutropenia. A triple drug 

combination of paclitaxel, cisplatin and 5-FU with or without 

folinic acid has demonstrated favorable response rates of 48～

51%. However, the toxicity was substantial and the median 

overall survival was just 6～11 months
17, 18). Given the fact that 

chemotherapy in those patients with advanced gastric cancer is 

directed at producing palliative effects because these patients 

are expected to fare poorly, the anticancer activity and adverse 

effects of different drug regimens must be weighted carefully. 

The results of the recently published studies on patients with 

metastatic cancer have suggested that the paclitaxel and 

cisplatin combination therapy is relatively well tolerated
19). 

However, the efficacy of paclitaxel and cisplatin combination 

therapy for the treatment of gastric cancer has not been 

extensively explored. We conducted this phase II study to 

evaluate the efficacy and the tolerability of this drug combination 

for patients with pretreated or chemotherapy-nave advanced 

gastric cancer. 

MATERIALS AND METHODS

Patients

This study enrolled patients with histologically proven gastric 

cancer; measurable disease was a requirement of the study 

and the patients had to be ≥18 years of age, have an Eastern 

Cooperative Oncology Group (ECOG) performance status ≤2 

and a life expectancy > 3 months. The laboratory criteria 

included an absolute granulocyte count ≥1,500 cells/mm
3, 

platelets ≥100,000 cells/mm3, hemoglobin ≥9 g/dL, serum 

creatinine ≤2 mg/dL, bilirubin ≤1.5 mg/dL and transaminases 

≤4 times the upper normal limit. The study's protocol was 

approved by the institutional review board, and all the patients 

gave us a written informed consent before their enrolment. 

Treatment schedule

Paclitaxel (Taxol, Bristol-Myers Squibb Company, Princeton, 

NJ, USA) was administered at a dose of 175 mg/m
2; this was 

infused over a 3 hour period and then cisplatin was infused 

every 3 weeks at a dose of 70 mg/m2 over a 1 hour period 

along with a standard hydration method. The prophylactic 

antiemetic medication consisted of dexamethasone and 

5-hydroxytryptamine-3 antagonists. Before paclitaxel administra-

tion, the patients were premedicated with dexamethasone 20 

mg i.v., dephenhydramine 50 mg i.v. and cimetidine 300 mg i.v. 

30 minutes prior to therapy to prevent the onset of any 

hypersensitivity reactions and to reduce and/or delay skin 

toxicity. 

Dose modification for adverse events

The toxicity was evaluated before each treatment cycle 

according to the National Cancer Institute of Canada Common 

Toxicity Criteria, version 2.0. The drug doses were reduced by 

25% in the case of febrile neutropenia grade 4, if the lowest 

platelet count dropped to less than 25,000 cells/mm3, in the 

case of grade 1 nephrotoxicity or grade 2 neuropathy, or if any 

grade 2 non-haematologic toxicity was observed during the 
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Characteristic No. of patients %

No. of patients

Assessable for response

Assessable for toxicity

Age (years)

Median

Range

Gender

Male

Female

ECOG performance status

0

1

2

Primary tumor location 

Proximal

Middle

Distal

Chemotherapy

First-line chemotherapy

 Second-line chemotherapy

Previous surgery

Curative

Palliative

None

Sites of metastases

Locoregional lymph nodes

Distal lymph nodes

Liver

Peritoneum

Ovary

Lung

Bone

Others

No. of involved organs

Single

Multiple

37

34

34

58

30 -70

28

6

1

30

3

9

4

21

24

10

12

4

18

17

14

11

12

1

1

2

3

16

18

92

92

-

-

82

18

3

88

9

27

12

61

30

70

35

12

53

50

41

32

35

3

3

6

9

47

53

Table 1. Patients characteristicsprevious cycle. Paclitaxel administration was stopped in any 

case of grade 4 skin toxicity and/or grade 3 anaphylactic 

reaction. Both chemotherapeutic drugs were discontinued in the 

event of transitory ≥grade 2 renal toxicity or if there was any 

definitive decrease of creatinine clearance (<60 mL/min), ≥a 

grade 3 neuropathy and if any severe toxicity recurred despite 

the dose attenuation. If the treatment was delayed for 21 days, 

then the patient was excluded from the study.

Pretreatment and follow-up evaluation

Pretreatment evaluation included a complete medical history 

and physical examination, a complete blood count and the 

biochemistry profiles. EKG, chest X-ray and CT scans were 

performed to define the extent of disease. Complete blood 

counts and the differential count were obtained weekly, and the 

biochemical profiles were assessed before each treatment cycle.

Response evaluation 

The primary endpoint of this trial was the objective response 

rate (RR: complete responses plus partial responses), which 

was evaluated according to WHO standard criteria. Tumor 

assessment for all lesions was performed at the end of every 

three cycles. A complete response (CR) was defined as 

complete resolution of disease being noted on the physical and 

radiographic examination, and there were no new lesions and 

no disease related symptoms. A partial response (PR) was 

defined as a ≥50% reduction for the sum of the products of 

the perpendicular measurements of all the sites of measurable 

disease, and progressive disease (PD) was defined as a ≥25% 

increase for the sum of the products of the perpendicular 

diameters of all measurable lesions. Stable disease (SD) was 

defined as any condition other than an objective response or 

progressive disease. For those patients who achieved CR or 

PR, confirmatory tumor assessment was done 4 weeks after the 

initial response assessment. 

The secondary endpoints include the duration of the 

treatment response (measured from the onset of the best 

response to the date of disease progression), the time to 

disease progression (calculated from the start of therapy to the 

time of progression or relapse) and the overall survival.

Statistics

According to the optimal two-stage phase II design
20), the 

treatment program was designed to reject a response rate less 

than 20% (P0) and to provide a statistical power of 80% for 

assessing the activity of the regimen in terms of a 40% 

response rate (P1) with an error of less than 0.05. If fewer than 

4 responses were noted in the first 18 eligible patients, the 

study would be halted. Because responses were observed, 

additional patients were enrolled to get a final accrual of 34 

patients. For the response rate, 95% confidence intervals were 

calculated as previously described. Overall survival, the time to 

progression and the response duration were calculated using 

the Kaplan-Meier method21). 

RESULTS

A total of 37 patients were enrolled on this study from 

January 2000 to March 2004. Two of the patients who were 

enrolled did not receive any medication because their 

performance status decreased to ECOG 3 prior to the first cycle 

of treatment; one patient was lost to follow-up after the first 

cycle of treatment. 34 patients were evaluable for their treatment 

response. Table 1 summarizes the patient characteristics. 

The median age of the 28 (82%) male patients and the six 
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Figure 1. Overall survival for all the patients.

Figure 2. Time to progression in the treated population.

Response No. of patients (n=34) %

Confirmed response

Complete response

Partial response

Stable disease

Progressive disease

9

2

7

14

11

26.5

5.9

20.6

41.1

32.4

Table 2. Antitumor activity

Toxicity Grade 3 Number (%) Grade 4 Number (%)

Neutropenia

Anemia

Thrombocytopenia

Nausea/vomiting

Diarrhea

Mucositis

Neuropathy

Renal impairment

Hepatic impairment

Hypersensitivity

5 (15)

4 (12)

1 (3)

5 (15)

0

0

1 (3)

0

1 (3)

0

4 (12)

2 (6)

0

1 (3)

0

0

0

0

0

0

Table 3. The worst toxicities associated with treatment

(18%) female patients was 58 years (range: 30 to 70 years), and 

the median ECOG performance status was 1 (range: 0-2). 18 

(53%) patients had multiple metastases involving two or more 

organ systems. 16 (47%) patients underwent surgery; 12 of 

them underwent curative resection and the remaining four 

patients required palliative surgery. 

Among the 34 patients, 24 patients (71%) received the test 

medication as their first-line treatment, and others (29%) 

received the test medication as their second-line treatment after 

first failing with 5-FU based chemotherapy (5-FU, epirubicin, 

mytomycin C/etoposide, doxorubicin and cisplatin).

The objective response rate was 26.5% (95% CI: 11.7-41.3), 

including two confirmed CRs and seven confirmed PRs (Table 

2). Importantly, RRs of 33.3% (95% CI: 0.6-66.0) were achieved 

in 8 patients as a first-line treatment. The median duration of 

response was 5.1 months (95% CI: 3.6-7.4).

Responses according to the metastasis sites were noted in 

distal lymph nodes (four of 14, 29%), the liver (two of 11, 18%), 

and the peritoneum (three of 12, 25%). With a median follow up 

duration of 14 months, the median overall survival was 8.9 

months (95% CI: 7.0-11.0) for all the patients, 9 months (95% 

CI: 6.3-11.7) for the chemotherapy-nave cases, and 7.5 months 

(95% CI: 7.2-7.8) for the pre-treated cases. The 1-year survival 

rate for all the patients was 18.7% (95% CI: 5.6-31.8) (Figure 1). 

The median time to disease progression (TTP) was 6 months 

(95% CI: 1.9-10.2) (Figure 2). The median TTP was 7.8 months 

(95% CI: 2.3-13.3) for the chemotherapy-nave cases and 4.5 

months (95% CI: 1.1-7.6) for the pre-treated cases.

Toxicities and treatment delays/reduction 

A total of 135 treatment cycles (median: 3 cycles; range: 1 to 

6) were administered of which 129 cycles were assessable for 

safety. The most severe toxicities associated with treatment are 

reported in Table 3. The most common toxicity was 
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neutropenia, with grade 3 and 4 neutropenia being observed in 

26% of the 34 patients. Neutropenic fever developed in one 

patient, and this patient recovered with intravenous antibiotics 

and G-CSF. Grade 3 and 4 anemia was seen in six patients 

(18%).

The most common non-hematological toxicities were nausea, 

peripheral neuropathy and grade 3 hyperbilirubinemia. There 

were no treatment related deaths during the study. Treatment 

was delayed in 29 cycles and the drug dose was reduced in 

three cycles. Treatment delays were for the following reasons: 

hematological toxicity (20 cycles), and the patients' choice (9 

cycles). The median dose intensity for all the treatment cycles 

was 53.5 mg/m
2/week (range: 32.8-58.3) and 19.4 mg/m2/week 

(range: 13.3-23.3) for paclitaxel and cisplatin, respectively. 

DISCUSSION

The prognosis for advanced gastric cancer remains poor at 

best. Although gastric cancer is considered to be a 

chemosensitive disease and palliative chemotherapy leads to 

improving the quality of life and a prolonged survival, 

chemotherapy in the advanced setting is limited by a low CR 

rate, a short response duration and the considerable toxicities. 

In addition, the median survival time that has been achieved by 

employing chemotherapy only ranges from 6 and 8 months. 

New drugs and novel therapeutic interventions need to be 

tested to improve the response rates and the survival time for 

patients with advanced gastric cancer.

Some studies have reported that the paclitaxel, as a single 

agent, has a clinical activity against advanced gastric cancer
22, 23). 

Cisplatin has shown documented activity against gastric cancer 

when it was used as a single agent24). Combination 

chemotherapy of paclitaxel and cisplatin has shown apparent 

synergistic efficacy and safety for those patients with ovarian 

cancer, head and neck cancer and NSCLC
12-15). 

Although several reports on combination chemotherapy of 

docetaxel and cisplatin have been published, there has been no 

report on the combination chemotherapy with paclitaxel and 

cisplatin administered at the usual dose and on the schedule 

used for NSCLC or ovary cancer.

The results of the present study indicate that the combination 

of paclitaxel and cisplatin is active and well tolerated for 

advanced gastric cancer patients. The median TTP of the 34 

patients analyzed in this study was 6 months, and the median 

OS was 8 months. These results are comparable to those 

results reported for the standard combination regimens such as 

ECF (epirubicin, cisplatin and 5-FU), CF (cisplatin and 5-FU) 

and FAMTX (5-FU, doxorubicin and methotrexate) that have 

overall survival times of 8.7, 7.2 and 6.7 months, respectively, 

and these three regimens are known to cause substantial 

toxicities. The response rate for all the patients treated with PC 

was 26.5%, and this included two CRs (5.9%) and 7 PRs 

(20.6%). However the response rate for the patients who did not 

received prior chemotherapy was 33%, which was comparable 

to the results reported from studies using FAMTX, CF and DC 

(docetaxel and cisplatin).

In addition to the antitumor efficacy, toxicity is a critically 

important issue for the choice of treatment in the palliative 

setting. In the study of Kornek et al. a combination regimen of 

paclitaxel 160 mg/m
2 plus cisplatin 60 mg/m2 every 2 weeks 

produced a response rate of 44% with a median survival of 11 

months
16). In spite of giving G-CSF support, depending upon 

the absolute neutrophile counts on the day of chemotherapy 

administration, one third of the patients experienced grade 3 or 

4 neutropenia. In the studies with DC being given every 3 

weeks
25, 26), over 50% of patients experienced grade 4 

neutropenia and the incidence of grade 3 or worse gastro-

intestinal toxicity was substantial in the recent randomized 

studies
27) with DCF (docetaxel, cisplatin and 5-FU) versus CF. 

For the patients with advanced gastric cancer, the RR and TTP 

of the DCF regimen were superior to those of the CF regimen 

(RR, 38.7% vs. 23. 2%, respectively, and TTP, 5.2 vs. 3.7 

months, respectively), while the difference in the OS (10.2 vs. 

8.5 months, respectively) did not reach statistical significance. 

However the toxicities reported in the DCF arm were significant: 

the grade 3/4 neutropenia was 84% and the grade 3/4 febrile 

neutropenia was 16%. The current paclitaxel/cisplatin regimen 

has an advantage for toxicity over the two weeks administration 

of docetaxel/cisplatin or PC. In our experience, the main grade 

3/4 toxicity associated with the paclitaxel/cisplatin regimen was 

neutropenia, and this was short-lived and easily managed. The 

incidence of adverse events other than neutropenia was rather 

low. 

In conclusion, our study showed a moderate activity for the 

PC combination chemotherapy against metastatic and recurrent 

gastric cancer, especially as a fist-line treatment, along with a 

favorable toxicity profile. The PC combination may be 

considered as an active and well-tolerated treatment regimen 

for patients suffering with advanced gastric cancer. 
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