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C hem otherapy  for the T reatm ent of A dvanced G astric C ancer
after Failing to  5-Fluorouracil Based C hem otherapy

Sang-Joon Shin, M.D.1, Min-Kyoung Kim, M.D.1, Kyung-Hee Lee, M.D.1, Myung-Soo Hyun, M.D.1, Sang  Woon
Kim, M.D.2, Sun Kyo Song, M.D.2, Sung-Hwa Bae, M.D.3 and Hun-Mo Ryoo, M.D.3

Division of 1Hematology-oncology, 2Department of Surgery, Yeungnam University College of M edicine, 3Daegu  
Catholic University Hospital, Daegu, Korea

  Purpose: This study was conducted to confirm the efficacy
and toxicity of docetaxel and cisplatin combination 
chemotherapy (DP) in patients with advanced gastric cancer.
  Materials and Methods: Patients with measurable gastric 
adenocarcinoma received intravenous docetaxel 75 mg/m2

and cisplatin 75 mg/m2 with premedication on day 1, which 
was repeated every 3 weeks. All patients received DP as a  
second-line treatment after failing to 5-FU based 
chemotherapy.
  Results:  34 patients were enrolled in this study between
January 1998 and August 2003. A total of 112 cycles 
(median 3 cycles) were administered. Responses were 
evaluable in 30 patients. The objective response rate was 
16.7%  (95%  CI: 3.5~30.3), with a stable disease in 56.7%  
(95%  CI: 40.0~74.4) and a progressive disease in 26.7%  
(95%  CI: 10.9~42.5) of patients, with a median follow up 
duration of 20 months for all the patients, The median

duration of response, time to progression and overall survival 
were 2.1 months (95%  CI: 0.4~3.9), 4.2 months (95%  CI: 
2.3~6.1) and 6.8 months (95% CI: 1.3~12.3), respectively, with 
a 1-year survival rate of 32% . The toxicity was evaluated in
30 patients, with neutropenia being most common. Renal 
impairment was seen in two patients with grade 3 creatinine
elevation and liver enzyme elevation in four with grades 3 and
4.
  Conclusion:  Although DP was an active combination 
regimen, with a tumor control rate of about 73%  and with 
moderate tolerance, adjustment of the administration 
schedule, with further evaluation of other combination 
chemotherapies of docetaxel with new agents, other than 
cisplatin, seem warranted. (Cancer Research and Treatment 
2004;36:367-371)
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INTRODUCTION

  According to the 1997 World Health Organization statistics, 
765,000 worldwide deaths were due to gastric cancer (1). 
  According to several studies, 75% of patients with gastric 
cancer are considered incurable at the time of diagnosis due 
to an advanced disease. Even among patients with clinically 
resectable tumors, the relapse rate of such patients is as high 
as 70 to 80%, with a local residual disease remaining following 
surgery or developing later (2).
  Randomized clinical trials have shown modest improvement 
in survival with chemotherapy over that of supportive care 

alone in patients with advanced gastric cancer (3). 5-Fluorou-
racil-based chemotherapy is commonly used in the setting of 
advanced gastric cancer, but is not considered as the standard 
care due to the limited benefits observed with these regimens 
(4). Combination chemotherapy generally provides superior 
response rates over single-agent therapy, but is not associated 
with a survival advantage (5); therefore, new agents and trea-
tment strategies must be evaluated (6). Docetaxel targets a 
fundamental step in the cell cycle: enhancing microtubule 
assembly and inhibiting tubulin depolymerization (7). Docetaxel 
has been reported to have activity in several human malignan-
cies, including advanced gastric cancer, with proven clinical 
efficacy in a number of solid tumors (8). Cisplatin has been 
used in the treatment of gastric cancer in neoadjuvant, adjuvant 
and palliative settings, with various combination regimens 
reported to show response rates between 20~71% (9).
  Combination chemotherapy of doxetaxel and cisplatin has the 
advantage of obtaining additive or synergistic effects against 
gastric cancer. 
  A phase I-II trial to investigate the activity and tolerance of 
docetaxel in combination with cisplatin was conducted on patients 
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with advanced gastric cancer. That study achieved a 53% response 
rate and median time to progression (TTP) of 7 months, with 
85 mg/m

2 docetaxel and 75 mg/m2 cisplatin every three weeks 
(10). Two studies from Japan also used the combination 
treatment of docetaxel 60 mg/m

2 and cisplatin 80 mg/m2 in 
gastric cancer (11,12). In two other studies, the overall response 
rates were 28 (11) and 25% (12), respectively. 
  The objective of this study was to confirm the efficacy and 
toxicity of docetaxel and cisplatin combination chemotherapy 
in patients with advanced gastric cancer.

MATERIALS AND METHODS

  The study enrolled patients with histologically proven gastric 
adenocarcinomas. As inclusion criteria 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/mm3, platelets ≥100,000 
cells/mm3, hemoglobin ≥9 g/dl, serum creatinine ≤2 mg/dl, 
bilirubin ≤1.5 mg/dl and transaminases ≤4 times the normal 
upper limit. Patients with an unmeasurable disease were 
excluded. The study enrolled patients with gastric cancer that 
had recurred or progressed after treatment with 5-FU based 
chemotherapy regimens. All patients were strictly treated 
according to the protocol, with no exceptions.

    1) Treatment plan

  All treatment was administered on an inpatient basis, using 
standard premedication. Docetaxel was administered at a dose 
of 75 mg/m2, infused over 1 h, and cisplatin at a dose of 75 
mg/m

2
, also infused over 1 h, every 3 weeks. Pre- and post- 

hydration with at least 2,000 ml of normal saline were 
mandatory. The prophylactic antiemetic medication consisted of 
the administration of dexamethasone and 5-hydroxytryptamine-3 
antagonists. Before docetaxel administration, patients were 
premedicated with dexamethasone, 20 mg i.v., administered 12 
and 6 h prior to treatment, and dephenhydramine, 50 mg i.v., 
and cimetidine, 300 mg i.v., 30 min prior to therapy to prevent 
the onset of hypersensitivity reactions and reduce and/or delay 
skin toxicity and fluid retention. 
  The patients were evaluated for toxicity after each course, 
with adjustment for optimal dosage planned to minimize the 
hematological and nonhematological toxicities. Adverse reac-
tions were evaluated according to WHO standard criteria. 
  The drug dosage was reduced by 25% in cases of grade 4 
febrile neutropenia, grade 1 nephrotoxicity or grade 2 neuropa-
thy, if the lowest platelet count was less than 25,000 cells/mm3, 
or if any severe (＞WHO grade 2) non-hematological toxicity 
was observed in the previous cycle. Docetaxel was stopped for 
any cases of grade 4 skin toxicity or a grade 3 anaphylactic 
reaction. Both chemotherapeutic drugs were discontinued in the 
event of transitory ≥grade 2 renal toxicity or definitive 
decrease in creatinine clearance (＜60 ml min－1), ≥grade 3 
neuropathy, or if severe toxicity recurred despite dose attenu-
ation. Likewise, any patient who required more than 2 weeks 
for full recovery from adverse reactions (except alopecia and 
mild neuropathy) was removed from the study.

    2) Response evaluation

  The primary efficacy endpoint of this trial was an objective 
response rate (complete plus partial responses), which was evalu-
ated according to the WHO standard criteria. Tumor assessment 
for all lesions was performed at the end of every three cycles. 
  A complete response (CR) was defined as a complete resolu-
tion of the disease by physical and radiographic examinations, 
no new lesions and no disease related symptoms. A partial 
response (PR) was defined as a ≥50% reduction in the sum 
of the products of perpendicular measurements of all sites of 
the measurable disease, and a progressive disease (PD) as a ≥
25% increase in the sum of the products of the perpendicular 
diameters of all measurable lesions. A stable disease (SD) was 
defined as any condition other than an objective response or 
progressive disease.
  The time to progression (calculated from the start of therapy 
to the time of progression or relapse) and overall survival were 
used as secondary efficacy endpoints.

    3) Statistical analysis

  According to the optimal two-stage phase II design, the trea-
tment program was designed to reject a response rate less than 
15% (P0) and to provide a statistical power of 90% in assessing 
the activity of the regimen in terms of a response rate of 40% 
(P1) for an (error less than 0.05. If 2 or fewer responses were 
noted in the first 16 eligible patients, any accrual would be 
halted. Because responses were observed, additional patients 
were enrolled, to a final accrual of 34 patients. 30 of the 34 
patients were actually analyzed, with a drop rate of 10%. The 
efficacy was assessed on the basis of a per protocol analysis. 
The overall survival and time to progression were calculated 
using the Kaplan-Meier method.

RESULTS

  Thirty-four patients were enrolled in this study between 
January 1998 and August 2003. Four patients received no 
treatment due to their poor performance stati. Two patients 
degenerated prior to treatment and two were dropped before 
their responses could be evaluated. A 77 year old female patient 
was enrolled, due to an ECOG performance status of 1, and 
tolerated 3 cycles of chemotherapy without dose reduction.
Thirty patients were evaluable for toxicity and response. Table 
1. summarizes the patient characteristics. 
  The median age of the 22 (73%) male and eight (27%) 
female patients was 59 years (range 28 to 77 years), and the 
median ECOG performance status was 1 (range, 0~2). 13 
(45%) patients underwent surgery, four had previously been 
treated with a curative resection and remaining nine required 
palliative surgery due to distant metastasis. A total of 112 
cycles (median 3 cycles) were administered. The median follow 
up duration for all patients was 20 months. 23 (77%) patients 
had multiple metastasis involving two or more organ systems. 
  The responses were evaluable in 30 patients. All patients 
received DP combination chemotherapy as the second-line 
treatment having failed 5-FU based chemotherapy. On the basis 
of the previous exposure to 5-FU, 11 (36.7%) patients were 
defined as chemosensitive, as there had been no relapse of 
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Table 1. Patient’s characteristics 


Number of patients No. of patients %


  Entered 34 100
  Evaluable 30 88
  Lost to follow-up  4 12
Age (years)
  Median 59
  Range 28~77
Sex
  Male 22 73
  Female  8 27
ECOG performance status
  0 12 40
  1 14 47
  2  4 13
Previous surgery
  Curative  4 13
  Palliative  9 30
  None 17 57
Sites of metastases
  Lymph nodes 15 50
  Liver 14 33
  Peritoneum  8 27
  Pleura  1 3
  Lung  6 20
  Bone  2 7
Number of involved organs
  Single  7 23
  Multiple 23 77


Fig. 1. Overall survival and time to progression in the treated 

population.

greater than 6 months following the completion of 5-FU 
regimen in an adjuvant setting, or progression for four months 
following the end of the 5-FU regimens in a metastatic setting; 
14 (46.7%) patients were considered chemoresistant, due to a 
recurrence within 6 months of the 5-FU regimens discontinua-
tion in an adjuvant setting, or progression within four months 
of the end of the 5-FU regimens in a metastatic setting, while 
5 (16.7%) were classified as chemorefractory, due to a recur-
rence or progression of the disease in metastatic or adjuvant 
settings. 
  The overall objective response rate was 16.7% (95% CI: 3.5 
~30.3), with a stable disease in 56.7% (95% CI: 40.0~74.4) of 
patients and a progressive disease in 26.7% (95% CI: 10.9~ 
42.5). The responses were also given in relation to previous 
chemotherapy. All five of the 5-FU refractory patients 
progressed. For the 5-FU resistant patients: 1 of the 14 patient 
achieved PR (7.1%). Of the 5-FU sensitive patients: 4 of the 
11 patients achieved PR (36.4%). The survivals of all the 
patients in this study are represented in Fig. 1. The median 
survival time was 6.8 months (95% CI: 1.3~12.3) for the whole 
series, with a 1-year survival rate of 32%; 3.3 months
(95% CI: 3~3.9) for the 5 refractory patients, 10 months (95% 
CI: 3.9~16.2) for the 14 resistant patients and 9.4 months   
(95% CI: 5.5~13.3) for the 11 sensitive patients. The median 
duration of response and time to progression were 2.1 (95% 
CI: 0.4~3.9) and 4.2 months (95% CI: 2.3~6.1) (Fig. 1), 

respectively.

    1) Toxicities

  The toxicity was evaluable in 30 patients. The worst 
toxicities associated with treatment are reported in Table 2. 
Neutropenia was the most common toxicity, with grades 2 and 
3 neutropenia observed in 47% of the 30 patients. Neutropenic 
fever developed in two patients, who recovered with intravenous 
antibiotics and G-CSF. Grades 3 and 4 thrombocytopenia was 
seen in six patients (20%).
  The nonhematological toxicities were alopecia, peripheral 
neuropathy, ARF and nausea or vomiting. Renal impairment 
was seen in two patients, with grade 3 creatinine elevation and 
liver enzyme elevation seen in four patients with grades 3 and 
4. With regards to liver enzyme elevation, this adverse effect 
was unusual in the docetaxel and cisplatin combination 
chemotherapy. Four patients with isolated hyperbilirubinemia 
had liver metastasis, and the disease progressed despite ongoing 
chemotherapy. Therefore, there is a possibility that the hyper-
bilirubinemia was due to disease progression, and not entirely 
due to the adverse effect of docetaxel.
  Treatment was delayed in 36 cycles and the dose reduced in 
6. Treatment doses were modified for the following reasons: renal 
impairment (33.3%), isolated hyperbilirubinemia (33.3%), nau-
sea/vomiting (16.7%) and thrombocytopenia (16.7%). The med-
ian dose intensity for the docetaxel and cisplatin was 22.5 mg/ 
m

2/week and 22.5 mg/m2/week, respectively (range 18.75~25).

DISCUSSION

  The continuing lack of substantial progress after 5-FU, 
doxorubicin and mitomycin C (FAM) combination chemothera-
py, as the standard treatment of advanced gastric cancer, 
particularly in patients with poor performance stati or compro-
mised organ function, who are unlikely to tolerate potentially 
active, but toxic regimens, have prompted investigators to 
evaluate new agents and/or drug combinations, including 
docetaxel, paclitaxel and irinotecan (10,13~17). Docetaxel, 
however, may be a more active taxane against advanced gastric 
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Table 2. The worst toxicities associated with treatment


Toxicity Grade 1 number (%) Grade 2 number (%) Grade 3 number (%) Grade 4 number (%)


Neutropenia 2 (7)  8 (27)  6 (20)
Anemia 1 (3) 2 (7) 1 (3)
Thrombocytopenia 1 (3) 2 (7)  5 (17) 1 (3)
Nausea/vomiting  3 (10) 2 (7) 2 (7)
Diarrhea 1 (3) 1 (3)
Mucositis 2 (7)
Neuropathy 2 (7) 2 (7)
Fluid retention  3 (10) 1 (3)
Renal impairment  6 (20) 2 (7)
Hepatic impairment  5 (17) 2 (7) 2 (7) 2 (7)
Hypersensitivity 1 (3)  3 (10)



cancer than paclitaxel. Docetaxel shares a common mechanism 
of action with paclitaxel, but preclinical data suggests more 
activity compared with paclitaxel (7), with available clinical data 
suggesting incomplete cross-resistance between these taxanes 
(18).
  A previous study with 5-FU, leucovorin and docetaxel report-
ed a response rate of 45% (19), and FEP (5-FU, Etopocide, Cispla-
tin) combination chemotherapy, as a salvage treatment for 
advanced gastric cancer, showed a response rate of 32.1% (20). 
  Docetaxel has an established activity as combination regimen 
for advanced gastric cancer with different dosage of either 75 
mg/m2 or 85~100 mg/m2, with response rates of 37.2 and 56%, 
respectively (17,21). Two studies from Japan also used the 
combination treatment of docetaxel 60 mg/m

2
 and cisplatin 80 

mg/m2 in gastric cancer (11,12), with overall response rates of 
28 (11) and 25% (12), respectively.
  In addition, a phase II study with docetaxel for the treatment 
of 25 patients previously exposed to first-line 5-FU and 
cisplatin (FP) resulted in a response rate of 20% (9). The objec-
tive response rate for the combination of epirubicin 75 mg/m

2 
and docetaxel 75 mg/m2

 every 3 weeks was 21% (22). In a phase 
II study of the Southern Italian Oncology Group, the response 
rate with 100 mg/m

2 docetaxel as a second-line single-agent 
was 17% (23).
  The present study evaluated the efficacy of combined doce-
taxel and cisplatin as a second-line chemotherapy for advanced 
gastric cancer, with an objective response rate, median time to 
progression and median overall survival of 16.7%, 4.2 months 
and 6.8 months, respectively, but failed to show superiority to 
other regimens and phase II studies. Compared with the 
response rates reported in clinical studies conducted in other 
countries, the response rate of this study was lower than the 
European studies, but similar to those in Japan. The reasons 
for these different response rates are as follows, this study 
included patients who had previously received chemotherapy as 
a second-line treatment, with potential differences in the 
patients' backgrounds. It has recently been reported that the 
administration of docetaxel in a weekly schedule was effective 
and well tolerated in women with metastatic breast cancer. The 
data in that study show that decreasing the amount of drug and 
shortening the interval between administrations make it possible 
to maintain the efficacy without the increased risk of neu

tropenia (24). 

CONCLUSIONS

  Although the DP regimen has antitumor activity, with a 
tumor control rate of about 73% and moderate tolerance, 
adjustment of the administration schedule of the chemother-
apeutic drugs, with further evaluation of other combination 
chemotherapies of docetaxel with new agents, other than 
cisplatin, seem warranted. 
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