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  P urpose: To eva luate  the  e fficacy and toxicity of 
heptapla tin, paclitaxe l, and 5 -fluorouracil combination
chemotherapy in patients with advanced gastric cancer.
  M ateria ls and M ethods: Between July 2002  and 
S eptember 2003 , nineteen patients were  enrolled in this 
study. P aclitaxe l 135  mg/m 2 iv on day 1 , heptapla tin 400
mg/m 2 iv on day 2  and 5 -fluorouracil 800  mg/m 2 on day 
2~4  were  administered and the  regimen was repeated 
every 3  weeks. 
  R esults: The median age of the  patients was 60 years
(range: 32~74) and the most common sites of metastasis
were liver and lymph nodes. In the 16 evaluated patients,
the overall response rate was 43.8% , but this was without
any complete  response. The  median time to disease 
progression was 3 .93  months (range: 0 .26~8 .1 ) and the
median response duration for the  7  responding patients 
was 3 .83 months (range: 1 .48~6.07). The median overall
surviva l for 19  patients was 7 .01  months (range: 0 .26~  
17 .44). A median of 3  cycles (range: 1~7) and a  tota l of
65  cycles were  administered and eva luated for toxicity. 

The  most common hematologic toxicities were N C I grade
I/II anemia  (47 .7% ), neutropenia  (9 .2% ) and thrombo-
cytopenia  (6 .2% ). The  most common non-hematologic 
toxicities more  than grade II were  nausea/vomiting 
(30.8% /9.2% ). O ne elderly patient with EC O G  2 had a life-
threatening complication of pneumonia .
  C onclusion: T he  com bina tion of he ptapla tin, paclitaxe l,
a nd 5 -fluorouracil showed significa nt activity a nd fa vor-
a ble  toxicity profiles in pa tie nts with adva nced gastric 
ca ncer. H owe ver, one  e lderly pa tient who had poor 
perform ance  experienced a  life -threa te ning toxicity/com-
plica tion. O ur re sults suggest tha t the  e fficacy of this 
combination chemotherapy can be maximized when admi-
niste red to the  pa tie nts with good perform ance  sta tus. 
F urthe r studies with la rge  num bers of pa tients and 
long-te rm  follow-up study will be  nee ded. (C ance r 
R e search and T rea tm ent 200 4 ;36 :182 -186 )

 Key W ords: G astric neoplasm, C ombination chemothe-
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INTRODUCTION
 

  Despite its reduced incidence and mortality, gastric cancer 
remains one of the most common malignancies in Asia 
including Korea (1). Metastatic gastric cancer is regarded as an 
incurable disease. Several randomized studies with this disease 
setting have compared the best supportive care strategies using 
chemotherapy, and the studies have demonstrated that systemic 
treatment can, to a certain extent, improve overall survival and 
quality of life (2~5). Although several randomized phase III 
studies have failed to define a gold standard combination 
regimen for the palliation of gastric cancer (6~10), a combi-

nation of cisplatin and 5-fluorouracil (5-FU) is commonly used 
as the standard treatment and this has 30~50% activity in 
advanced gastric cancer (9,10). However, toxicities such as 
nausea, vomiting and nephrotoxicity still remain the major 
limitations for the patients receiving chemotherapy containing 
cisplatin. Heptaplatin (SKI-2053R, SunplaⓇ), the new deri-
vative of platinum, was developed to reduce the nephrotoxicity 
of cisplatin (11,12). Dose-limiting side effects are mainly 
hepatotoxicity and myelosuppression. As a single therapeutic 
agent, the response rate was 17%, and the median response 
duration was 7.2 months in advanced gastric cancer (13). A 
combination of heptaplatin and 5-FU achieved a 30% response 
rate with a moderate toxicity profile in patients with gastric 
cancer (14).
  Paclitaxel, the prototype taxane compound that interferes 
with tubulin assembly and disassembly, has been studied 
extensively in patients with gastric cancer. This agent has been 
combined with a variety of well-established compounds for the 
treatment of gastric cancer in a number of trials, and this 
combination has shown a considerable response rate (15~17). 
We performed a phase II trial to evaluate the efficacy and 
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Table 1. Patient characteristics


No* evaluated/entered 16/19 
Age, years

Median 60
Range 32~74

Sex, female/male 5/14
Performance

0  1
1 15
2  3

Previous treatment
Surgery  8
Adjuvant chemotherapy  2

Metastatic site
Liver  7
Lymph node  7

 Peritoneum  7
Lung  1
Ovary  1

No of involved organ
1 16
2  2
3 or more  1


*number

toxicity of heptaplatin, paclitaxel, and 5-fluorouracil combina-
tion chemotherapy in patients with advanced gastric cancer, and 
we report herein on the results of our study.

MATERIALS AND METHODS

    1) Eligibility and patient evaluation

  Histologically proven advanced gastric cancer patients were 
included in our study. Other patient eligibility criteria were the 
presence of measurable tumor lesions, an age ＞18 years, 
ECOG performance 0~2, adequate organ function, and a life 
expectancy of at least 3 months. The study patients had not 
received chemotherapy previously for their advanced disease 
and they had completed adjuvant chemotherapy more than 6 
months before entry to our study. Radiotherapy was permitted 
for palliation, but not if it was associated with a present 
measurable lesion. All patients gave their written informed 
consent before enrollment in our study. 

    2) Treatment schedule

  Paclitaxel 135 mg/m2 was administered in 500 ml of dextrose 
5% as a 3-hour infusion on day 1, and heptaplatin 400 mg/m2 
was administered in 500 ml of normal saline as a 3-hour 
infusion on day 2. 5-fluorouracil 800 mg/m

2/day was admin-
istered in 1,000 ml of dextrose 5% as a 24 hour continuous 
infusion on day 2~4 and this regimen was repeated every 3 
weeks. Treatment was continued until disease progression, 
unacceptable adverse effects, or withdrawal of consent by the 
patient was noted.

    3) Dose modification

  Treatment was delayed for a maximum of 14 days until the 
toxicity side effects were resolved. If there were second 
episodes of grade 2 toxicity or any grade 3 toxicity, a 20% 
reduction of the drug regimen was done. If there were third 
occurrences of grade 2 toxicity, second episodes of grade 3 
toxicity or any grade 4 toxicity, a 40% reduction of the drug 
regimen was required (18). Fourth episodes of grade 2 toxicity, 
third episodes of grade 3 toxicity or second episodes of grade 
4 toxicity, despite the dose reduction, required us to discontinue 
the treatment. In case of myelosuppression, the treatment was 
postponed or adjusted according to the following instructions: 
in the case that the WBC was ＜4,000/mm3 or platelets were 
＜100,000/mm3 at the start of a cycle, treatment should be 
postponed for 1 week. 

    4) Response criteria and toxicity

  Pretreatment evaluation included a complete medical history 
and physical examination, a complete blood count, chemistry 
profile, chest X-ray and a radiologic tumor parameter asses-
sment. Patients were assessed for their clinical response after 
2 cycles of chemotherapy. Tumor response classification was 
derived from the standard World Health Organization criteria. 
Time to disease progression was defined as the interval from 
the date of enrollment to the first observation of progressive 
disease or the occurrence of death from any cause. The 
response duration was defined as the interval from the date of 
the first documented treatment response to the date of disease 

progression. Toxicities were assessed according to the National 
Cancer Institute of Canada Clinical Trials Group expanded 
common toxicity grading.

RESULTS

    1) Patients and treatment

  Nineteen patients were enrolled in this study between July 
2002 and September 2003. Table 1 lists the demographic data 
and baseline characteristics for all patients. The median age of 
the patients was 60 years (range: 32~74) and most of the 
patients (84.2%) had ECOG 0-1. The most common sites of 
metastasis were liver and lymph nodes. Sixteen patients had 
one metastatic site and 3 patients had 2 or more sites of organ 
involvement. Eight patients (42.1%) had undergone subtotal or 
total gastrectomy. Two patients had received adjuvant 
chemotherapy with 5-FU based chemotherapy. Three patients 
were excluded from the response evaluation; two patients 
refused chemotherapy after one cycle of treatment and other 
patient had a life-threatening toxicity of pneumonia. 

    2) Toxicity

  A median of 3 cycles per patient (range: 1~7) and a total 
of 65 cycles were administered and evaluated for toxicity. The 
incidence of toxicity was summarized in Table 2. The most 
common hematologic toxicities were NCI grade I/II anemia 
(47.7%), neutropenia (9.2%) and thrombocytopenia (6.2%). 
Although we did not measure the nadir of the CBC, only 4 
patients developed ANC ＜500/mm3 and they recovered with 
G-CSF administration. There was no grade III/IV throm-
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Table 2. Toxicities


Number of cycles (n=65)


Grade I (%) Grade II (%) Grade III (%) Grade IV (%)


Hematologic
Anemia 15 (23.1) 16 (24.6) - -
Neutropenia - 2 (3.1) 1 (1.5) 3 (4.6)
Thrombocytopenia 3 (4.6) 1 (1.5) - -

Gastrointestinal
Nausea 16 (24.6) 11 (16.9)  7 (10.8) 2 (3.1)
Vomiting 4 (6.2) 3 (4.6) 1 (1.5) 2 (3.1)
Diarrhea - 1 (1.5) - -
Stomatitis - 3 (4.6) - -

Hepatotoxicity 3 (4.6) - - -
Nephrotoxicity - 1 (1.5) - -
Neutropenic fever - 2 (3.1) - 1 (1.5)
Infection - 2 (3.1) - 1 (1.5)
Proteinuria 2 (3.1) 1 (1.5) - -



Table 3. Treatment efficacy


Number of patients
(n=16)(%)


PR* 7 (43.8)
SD

† 5 (31.2)

PD‡ 4 (25.0)
Time to progression 3.93 months (range: 0.26~8.1) 
Duration of response 3.83 months (range: 1.48~6.07)
Overall survival 7.01 months (range: 0.26~17.44)

*partial response, †stable disease, ‡progressive disease

Fig. 1. Time to progression in advanced gastric cancer patients.

Fig. 2. Overall survival in advanced gastric cancer patients.

bocytopenia. The most common non-hematologic toxicities 
greater than grade II were nausea/vomiting (30.8%/9.2%). 
Three patients experienced mild proteinuria (+1~+2), but this 
resolved spontaneously. Patients suffering with massive 
proteinuria were not noted. Only one patient experienced an 
elevated creatinine level after chemotherapy, but this com-
plication was considered due to the underlying bilateral 
hydronephrosis. The creatinine level was partially resolved after 
a double-J catheter was inserted, and heptaplatin administration 
was not continued for this patient. One elderly patient who had 
chronic obstructive lung disease with ECOG 2 developed 
severe neutropenia followed by life threatening pneumonia and 
sepsis.

    3) Efficacy

  The response evaluation was assessed by an independent 
radiology review and the results are summarized in Table 3. 
Among the 16 evaluated patients, 7 patients achieved a partial 
response and no complete response was noted. The overall 
response rate was 43.8%. The median time to disease 
progression was 3.93 months (range: 0.26~8.1) (Fig. 1) and the 
median response duration for the 7 responding patients was 
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3.83 months (range: 1.48~6.07). The median follow-up dura-
tion for the surviving patients was 7.96 months (range: 
6.2~17.4). The median overall survival for 19 patients was 7.01 
months (range: 0.26~17.44), and the 1-year survival rate was 
44.7% (Fig. 2). A total of 11 deaths were noted and 10 patients 
died from disease progression and one died from pneumonia 
and sepsis after chemotherapy. 

DISCUSSION

  We found that the combination chemotherapy of heptaplatin, 
paclitaxel, and infusional 5-FU was highly effective and well 
tolerated. Although there were no cases of complete response, 
a response rate of 43.75% was noted in this study. Given that 
the previous studies with cisplatin, paclitaxel and infused 5-FU 
reported a response rate of 46~65% (15~17), when we sub-
stituted heptaplatin for cisplatin in this trial, the response rate 
was comparable to a previous study using cisplatin, paclitaxel, 
and 5-FU combination chemotherapy. This finding suggests that 
the efficacy of heptaplatin is as good as that of cisplatin.
  The toxicity profiles of heptaplatin, paclitaxel, and 5-FU 
were not serious. The most common hematologic toxicities 
were NCI grade I/II anemia, neutropenia and thrombocytopenia. 
Three of 4 neutropenic patients developed neutropenic fever, 
but this was well controlled by empirical antibiotics and G-CSF 
administration except for one patient. The most common non- 
hematologic toxicities greater than grade II were nausea/ 
vomiting. However, only 3 out of 65 (4.6%) cycles developed 
grade III/IV vomiting. Considering that the previous studies 
with cisplatin-containing regimens produce greater than grade 
III nausea/vomiting in large numbers of patients, heptaplatin is 
well tolerated in terms of nausea/vomiting. A recent trial of 
heptaplatin, UFT-E and leucovorin in advanced gastric cancer 
patients also reported a low incidence of nausea/vomiting (19). 
In terms of nephrotoxicity, there were three cases of proteinuria 
after heptaplatin administration. Since the severity of the 
proteinuria was mild and resolved spontaneously, heptaplatin 
could be safely re-administered thereafter. One patient experi-
enced an elevated creatinine level after the third cycle of 
chemotherapy, but the examination revealed that the renal 
dysfunction could be attributed to bilateral hydronephrosis 
caused by the periureteral metastasis of gastric cancer. This 
patient regained her renal function after insertion of a double 
J catheter. Further administration of heptaplatin was omitted 
from this patient's chemotherapy thereafter.
  Although the response rate with haptaplatin, paclitaxel, and 
5-FU combination therapy was high, the median time to 
progression and median overall survival was 3.93 months and 
7.01 months, respectively which is lower than a previous study. 
This result may be attributed to the small number of patients. 
The objective results achievable with many of the established 
combinations are similar to our results regarding the response 
rate, but our results were very unsatisfactory in terms of patient 
survival. More active agents are clearly needed to improve the 
treatment options for gastric cancer in the palliative setting.
  In our study, one elderly patient who had underlying chronic 
obstructive lung disease with ECOG 2 developed severe 
neutropenia after the first cycle of chemotherapy, and this was 

followed by pneumonia and sepsis. Another two patients with 
poor performance status refused further treatment after one 
cycle of chemotherapy due to toxicity. These findings indicate 
that this combination of chemotherapy should be cautiously 
administered to elderly patients or patients with a poor perfor-
mance status. For this patient group, the new oral agents such 
as capecitabine or S-1 would play a role in the treatment of 
advanced gastric cancer (20,21). 

CONCLUSIONS

  The combination of heptaplatin, paclitaxel, and 5-fluorouracil 
showed significant activity and favorable toxicity for patients 
with advanced gastric cancer. However, one elderly patient who 
had a poor performance status experienced a life-threatening 
toxicity. Our results suggest that the efficacy of this 
combination chemotherapy can be maximized when admi-
nistered to the patients with good performance status. 
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