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Abstract 
BACKGROUND: Unresectable and metastatic gastric cancers carry a poor and dismal prognosis. Several phase II 

studies have identified effective anticancer drugs. AIMS: To evaluate safety and efficacy of low-dose cisplatin, 

etoposide and paclitaxel (CEP) based combination chemotherapy in locally advanced or metastatic adenocarcinoma 

of gastric/gastroesophageal junction. SETTING AND DESIGN: Prospective single-arm phase II study. 

MATERIALS AND METHODS: Thirty-three patients were enrolled onto this study, out of which, all but one received 

cisplatin 15 mg/m2, etoposide 40 mg/m2 and paclitaxel 50 mg/m2, given on day 1 and 4 every week for three weeks 

in a 28-day cycle. Survival analysis was done using SPSS program. RESULTS: Median age of group was 56 years. 

Twenty-five were males. Twenty-nine had metastatic/inoperable disease and four patients had recurrent disease. 

Liver was the commonest metastatic site seen in 15 patients. With a median of 2 cycles per patient, a total of 76 

cycles was administered. Grade III or IV toxicity were seen in 11 (35%) patients; diarrhea, 5 patients; vomiting, 3 

patients; and neutropenia, 7 patients, 5 of whom also had fever). One patient died of neutropenic fever. Best 

responses, seen in 32 evaluable patients, were 2 CR (6.1%), 21 PR (63%) and 3 SD (9.2%). Four patients were 

considered operable after chemotherapy. With median follow-up of 11 months in surviving patients, median OS was 

10 months and PFS was 8 months. Median OS was 13 months in responders versus 8 months in nonresponders 

(P=0.04). Seven patients survived >12 months. CONCLUSION: Combination of low-dose CEP shows good clinical 

response and an acceptable toxicity profile in advanced or metastatic adenocarcinoma of gastric/gastroesophageal 

cancers. Whether addition of 5 FU or capecitabine adds to the benefit should be explored. This may be tested with 

other standard/conventional protocols in a randomized fashion. 
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Carcinoma of stomach is one of the leading causes of 
cancer-related mortality. Screening has helped in 
bringing down gastric cancer-related mortality by early 
detection and aggressive surgery in Japan, but 
elsewhere, about two-thirds of patients present in 
advanced unresectable stage, where cure is unlikely. 
These patients are managed with palliative 
chemotherapy, radiotherapy and/or surgery. Median 

survival of these patients ranges from 5-7 months. 
Adenocarcinomas of lower one-third of esophagus and 
gastroesophageal junction behave like that of gastric 
cancer. 

Chemotherapy with or without radiotherapy, though 
used in adjuvant setting, is also used in advanced/ 
metastatic cancers.[1] The most commonly used agents 
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are 5 fluorouracil, mitomycin, doxorubicin, etoposide, 
cisplatin and taxanes either alone or in various 
combinations. Response rates vary from 21 to 53% 
with different combinations and permutations. Various 
single-arm studies have shown median survival of 3.5 to 
11 months.[2-4] Reported response rate with combination 
of DDP and VP-16 is 18%.[5] In randomized trials, 
DDP, 5 FU and PELF (cisplatin, epirubicin, 5 FU, 
folinic acid) have been demonstrated to be more 
effective than FAM.[6-8] Despite high responses, median 
survival has been below 10 months. Paclitaxel is an 
effective agent in esophageal and GE junction tumors.[9] 

Based upon activity of DDP (P), VP-16 (E) and 
paclitaxel (T), a combination of these drugs (TPE/CEP) 
was developed and tried by Lokich et al[10] with almost 
100% responses in locally advanced esophageal and GE 
junction tumors. Based on encouraging results from this 
phase II study, we decided to use this combination in 
unresectable/metastatic adenocarcinoma of GE junction 
and stomach at our center; and with this, we also 
intended to evaluate response rates and survival. 

Materials and Methods 

This was a prospective single-arm phase II study. Study 
period was from May 2000 to February 2004. 

Inclusion and exclusion criteria 
To be eligible for this study, patients had to have 
advanced unresectable or metastatic adenocarcinoma of 
stomach or gastroesophageal junction, measurable 
disease, no prior radiotherapy; adjuvant prior 
chemotherapy, if given, should have been completed 6 
months ago. The patients should have ECOG 
performance status of <3; and adequate liver, kidney 
and bone marrow functions. All patients signed 
informed consent before enrollment onto study. 

Treatment regimen 
CEP regimen consisted of Cisplatin 15 mg/m2 , 
Etoposide 40 mg/m2, Paclitaxel 50 mg/m2, IV infusion 
(with antiemetic) given on day 1 and 4 for 3 
consecutive weeks followed by 1-week rest. Cycles were 
repeated every 28 days. If neutrophil count was below 
1000/cmm and/or platelet count below 75,000/cmm, 
chemotherapy was withheld until recovery of counts. 
Prophylaxis growth factors were not used. 

Response and toxicity criteria 
Response assessment was done after every 2 cycles with 
upper GI endoscopy and CT scan. Subjective 
assessment was done after each cycle. Complete 
response (CR) was defined as disappearance of all 
evidence of disease lasting for 4 weeks. Partial response 
(PR) required more than 50% regression in the product 

of the perpendicular diameters of indicator lesions for a 
minimum of 4 weeks without any new lesions. 
Progressive disease was defined as appearance of any 
new lesion or increase by 25% or more in size of 
indicator lesion. Stable disease (SD) was the one that 
did not met any of above criteria. National Cancer 
Institute Common Toxicity Criteria (NCI-CTC) were 
used to assess drug-induced toxicity. After 2 or 3 cycles, 
eligible patients were considered for further treatment 
with surgery and or radiotherapy. 

Statistical analysis 
Survival analysis was done on intention to treat basis. 
Overall survival and time to progression were calculated 
from the time of initiation of treatment. Statistical 
analysis and Kaplan and Meier survival curves were 
plotted using SPSS program. 

Results 

Demographic features of 33 patients enrolled onto this 
study are shown in [Table 1]. Median age was 56 years 
(range 32-70 years). Twenty-five were males. All 
patients had ‘pain’ as one of the presenting symptoms; 
along with this, 8 patients (25%) had gastric outlet 

Table 1: Characteristics of patients enrolled

Characteristic Number of patients 

Total number 33 

Treatment received 32 

Median age in years (range) 56 (32-70) 

Sex- males 25 

Site of tumor 

Gastric 29 

GE junction 04 

Recurrent disease 04 

First presentation 29 

Site of metastates 

Liver 15 

Ascites / peritoneum 12 

Grade III/IV toxicity 11 

CR 02 

PR 21 

SD 03 

OR 23 (69%) 

CR= complete response, PR= partial response, SD= stable disease, 
OR= overall response 
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obstruction. ECOG performance status was IV in 4 
patients, III in 25 patients and II in 4 patients. Twenty
nine (90%) patients had metastatic or inoperable stage 
at the time of presentation, whereas there was 
recurrence in 4 patients after initial surgery. Twenty-two 
patients had more than one metastatic site. Commonest 
metastatic sites, as expected, were liver and ascites, seen 
in 15 (46%) and 12 (40%) patients respectively. Even 
though patients were planned for 3 or 4 cycles, a total 
of 76 cycles only could be delivered with a median of 2 
cycles (range 1-4). Many patients could not continue 
chemotherapy beyond 2 cycles because of economic 
reasons rather than toxicity or ineffectiveness. 

Response evaluation 
Thirty-two out of 33 patients were evaluable for 
response. One patient dropped out of study before 
treatment was commenced. Symptomatic improvement 
was seen in all the patients at the end of first cycle 
itself, resulting in significant decrease in pain and 
control of gastric outlet obstruction. Best responses seen 
were 2 CR (6.1%), 21 PR (63%) and 3 SD (9.2%). 
Six patients progressed while on therapy. All these 
responses were documented by endoscopy and CT scan. 
Four patients were considered suitable for surgery at the 
end of three cycles of chemotherapy. However, after 
exploration, tumor of only one patient could be 
resected. A patient who had nodal relapse after initial 
surgery was given radical radiotherapy to lymph nodal 
area after complete response to chemotherapy. 

Survival 
After median follow-up of 11 months (range 1-18 
months), median OS was 10 months and median PFS 
was 8 months [Figures 1]. Median OS was 13 months 
in patients who had response to chemotherapy versus 8 
months in nonresponders (P=0.04). Seven patients 
(22%) survived >12 months. Twenty-six patients died – 

Figure 1: OS in months 

25 because of disease progression and 1 after 
chemotoxicity. Of the remaining 7 patients, 2 are alive 
without disease and 3 are alive with disease. Follow-up 
information about 2 patients is not available at the time 
of analysis. (This includes one patient who was not 
treated.) 

Toxicity 
Combination of CEP was generally well tolerated with 
manageable toxicities. Eleven (35%) patients had single 
or multiple grade III or IV toxicity requiring dose 
modifications; diarrhea, 5 patients; vomiting, 3 patients; 
neutropenia, 7 patients, 5 of whom also had fever). 
One patient died of neutropenic fever and pneumonia. 
Grade III and IV toxicities seen in the study are listed 
in Table 2. 

Discussion 

Advanced and unresectable gastric or GE junction 
cancers carry poor prognosis. Many chemotherapeutic 
agents have been shown to have antitumor activity; 
however, median survival does not exceed 5-7 months 
in most of the reports. Cisplatin, paclitaxel and 
etoposide possess antitumor activity in these tumors. 
Many newer agents like irinotecan, capecitabine, 
docetaxel and oxaliplatin also possess anticancer activity 
in gastric cancer. The combination of CEP used in this 
phase II trial is similar to the one used by Lokich.[10] 

5 FU and anthracyclins have been other agents 
commonly used in these settings. Popular regimen of 
FAM has been compared with FAMTX with response 
rates of 9 and 41% respectively.[7] In another trial, ECF 
(epirubicin, cispaltin and 5FU) has demonstrated 
superior response rates as compared to FAMTX (5 FU, 
methotrexate and doxorubicin). The response rates were 
45 and 21% respectively, which is equivalent to this 
phase II study.[11] Even though the number of patients 
is small in the current series, it is noteworthy that all 

Table 2: Grade III and IV toxicity encountered

Toxicity Number of patients* 

Diarrhoea 06 

Vomiting 03 

Neutropenia 10 

Neutropenic fever 05 

Thrombocytopenia 03 

Toxic death 01 

No significant toxicity 21 

*Many patients had more than one toxicity and hence number of 
patients may not tally with number of patients in the study 
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the patients who received the therapy experienced 
symptomatic improvement after first cycle itself. This 
multifractionated protocol is aggressive in the sense that 
close to 20% patients had grade III or IV neutropenia. 
This hematological toxicity was manageable and only 
one required growth factor; this is despite the fact that 
about 90% patients had ECOG performance status of 
III or IV. In this trial, we could not duplicate the 
response rates of more than 90%, as reported in the 
previous study.[10] One possible reason is that median 
number of cycles in our study was 2 as compared to 4 
in the original study by Lokich et al. Another notable 
difference in our study and the previous study[10] was 
that only 5 of our patients could be considered for 
further therapy (surgery or RT) as compared to 19 out 
of 25 patients in the study by Lokich. Again, the 
explanation may be, because of less number of cycles, 
there were not adequate responses. However, it is to be 
remembered that as compared to locally advanced 
patients in earlier series, 90% of our patients had 
metastatic disease, which was a clearly inoperable 
situation. The median survival of 10 months in our 
series is largely attributable to chemotherapy alone. 
Survival of 12.5 months was reported by Lokich et al, 

but it is to be remembered that about 80% of patients 
in their series also received local consolidation, which 
must have contributed to survival. We have 
demonstrated that patients whose disease has responded 
to chemotherapy had median survival of 13 months as 
compared to 8 months in nonresponders (P=0.04). We 
hypothesize that if we can increase these responses by 
addition of another agent like 5 FU, which is known to 
have significant activity in gastric cancers or 
capecitabine, we should be able to increase the survival. 
In one of the recent phase III studies, DCF (docetaxel, 
cispaltin and 5 FU) has been compared with cisplatin 
and 5 FU. The response rates (39% vs 23%) and 
overall survival (10.2 months vs  8.5%) were 
significantly higher in DCF arm, thereby confirming the 
role of taxane. [12] There is a need to test this 
combination of CPE after adding oral capecitabine or 5 
FU to other standard protocols of EAP (cisplatin, 
doxorubicin, etoposide), ECF or one of the 5FU
containing combinations. It is possible that with the use 
of new combinations, responses as well as survival may 
be better; in other words, what we see today for 
advanced colorectal cancer may be true for gastric 
cancers tomorrow. 

Conclusion 

Poor survival of advanced unresectable cancer of


stomach/GE junction has led to initiation of various 
clinical trials using different chemotherapeutic drugs in 
different combinations. This 3-drug combination of 
CEP is safe, effective and well tolerated. It is possible 
that by increasing responses, survival will also increase. 
This combination warrants further studies in 
combination with 5 FU or capecitabine in randomized 
fashion. 
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