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Phase II Trial of Gemcitabine in Patients 
with Advanced Gastric Cancer 
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Background. Approximately 22,000 new cases of gas- 
tric cancer are diagnosed each year in the United States, 
most of which are advanced disease and thus are not cur- 
able by surgery. Chemotherapy has had little impact on 
patient survival. Consequently, the evaluation of new 
agents is needed. Gemcitabine, a cytosine arabinoside an- 
alogue, was evaluated in a Phase I1 trial to assess its effi- 
cacy in previously untreated patients with advanced gas- 
tric cancer. 

Methods. Patients were treated with weekly gemcita- 
bine, 800 mg/mz, for 3 consecutive weeks, followed by a 
1-week rest period. Eighteen patients were enrolled. Fif- 
teen patients were evaluable for response; 2 patients re- 
fused therapy before the completion of one cycle of treat- 
ment, and one patient was found to have nonmeasurable 
disease. 

Results. No major objective responses were seen. 
Two minor responses occurred. One patient with a minor 
response was removed from the study at his request after 
ten cycles of treatment. The other patient remains on the 
study with stable disease at more than 17 months. Toxici- 
ties on this study were mild. Median leukocyte count and 
platelet nadirs were 5.0 (range, 2.2-51.0) and 234,00O/pl 
(range, 59,000-554,0OO/pl), respectively. 

Conclusion. Gemcitabine at this dose and schedule 
has no significant antitumor activity in gastric cancer. 
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Gastric cancer is a relatively common tumor in the 
United States, with approximately 22,000 new cases 
diagnosed each year.' Most patients in the United 
States have advanced disease at the time of diagnosis. A 
number of combination chemotherapy regimens, most 
of which are based on fluorouracil, have been studied 
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in gastric cancer; reported response rates have been 20- 
50%.' Despite the modest improvement in response 
rates with combination chemotherapy, little improve- 
ment in patient survival has been demonstrated. Con- 
sequently, it is appropriate to evaluate new agents for 
the treatment of this disease. 

Gemcitabine is a deoxycytidine analogue that has 
demonstrated greater preclinical antitumor activity in 
solid tumor models than its parent compound, cytosine 
arabinoside (ARA-C). In particular, activity has been 
seen in human xenograft models of LX-1 lung carci- 
noma, MX- 1 breast carcinoma, CX- 1 colon carcinoma, 
and GC3 colon ca r~ inoma .~  Interest in testing gemcita- 
bine in gastric cancer stems from these favorable pre- 
clinical trials, and from preliminary evidence that ARA- 
C, although not sufficiently tested, may have some ac- 
tivity in gastric cancer. In the early 1970s, one study 
reported that 3 of 11 patients had a response to ARA- 
C.4 This prompted investigation of this agent in combi- 
nation with fluorouracil. In particular, the combination 
of ARA-C, fluorouracil, and mitomycin appeared prom- 
ising when reports from a Japanese study noted im- 
proved response rates and increased s ~ r v i v a l . ~  How- 
ever, a subsequent randomized trial reported by Conc- 
coni et a1.6 found no difference in response or survival 
when this combination was compared with that of 
5-fluorouracil alone. 

A Phase I trial by Abbruzzese et aL7 revealed that 
gemcitabine was relatively well tolerated, with myelo- 
suppression being its dose-limiting toxicity. Other toxici- 
ties included mild nausea, anorexia, malaise, transient 
febrile episodes, and skin rash. Of the two partial re- 
sponses seen in that study, one was in a patient with 
metastatic colon cancer. A number of Phase 11 trials 
have reported that gemcitabine has modest activity in 
refractory ovarian cancer, small cell and non-small cell 
lung cancer, and advanced breast cancer.'-" We report 
the results of our Phase I1 trial in gastric cancer. 

Methods 

Patients with pathologically confirmed, advanced, in- 
curable, measurable gastric adenocarcinoma with no 
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Table 1. Patient Characteristics 
Total no. of patients 18 
No. of evaluable patients 15 

Male/female 11/7 

Prior resection (yes/no) 10/8 
Site of primary (proximal/distal) 7/11 
Method of evaluation (CT scan/CXR/EUS) 
C T  computed tomography; CXR: chest radiograph; EUS: endoscopic ultra- 
sound. 

Median age (range) (yr) 61 (30-73) 

Median Kamofsky performance status (range) 80 (70-100) 

15/1/2 

prior chemotherapy or radiation were eligible for the 
study. Patients were required to have adequate bone 
marrow reserve with a leukocyte count of 3500/p1 or 
greater, platelet count of lOO,OOO/pl or greater, and he- 
moglobin of 10 g/dl or greater, and adequate renal 
function (creatinine of 1.5 mg/dl or less), and liver 
function (total bilirubin of 1.5 mg/dl or less, serum glu- 
tamic oxaloacetic transaminase of 3 times normal or 
less, and prothrombin time of 1.5 times normal or less). 
Patient characteristics are shown in Table 1. 

Gemcitabine was administered as an intravenous 
infusion during a 30-minute period once a week for 3 
consecutive weeks (days 1, 8, and 15), followed by a 
1-week rest period. This constituted one cycle of ther- 
apy. Complete blood cell counts were obtained on 
treatment days and doses of gemcitabine adjusted ac- 
cordingly. The initial dose of gemcitabine was 800 mg/ 
m2. If no Grade 2 or greater toxicities were encountered, 
a dose escalation of 25% (to 1000 mg/m2) occurred in 
the subsequent cycle. Weekly complete blood cell 
counts were monitored to determine if any modification 
in dose was needed. At the completion of two cycles of 
chemotherapy, the patients were evaluated for re- 
sponse using the National Cancer Institute response cri- 
teria. In the absence of progression of disease or severe 
toxicity, the patients continued to receive therapy. 

Because seven of the first eight patients placed on 
the study had no greater than Grade 1 toxicity by the 
World Health Organization (WHO) toxicity scale, the 
starting dose of gemcitabine was increased to 1000 mg/ 
m2. If no significant toxicity were seen in the first cycle 
of chemotherapy, the patients received a 25% escala- 
tion in dose in the next cycle of therapy. A maximum of 
two 25% dose escalations were allowed. Thus, a maxi- 
mum dosage of 1500 mg/m2/week could be attained. 

Results 

Eighteen patients were enrolled in the study between 
August 1990 to May 1991. One patient was found to be 
ineligible because he did not have clearly measurable 

disease. Two other patients were evaluable only for tox- 
icity because they refused to continue therapy; one re- 
ceived only two doses of the first cycle of treatment, 
and the other completed one cycle of therapy. Conse- 
quently, 15 patients are evaluable for response. 

Of the 15 evaluable patients, no major objective 
responses were seen (0% response; 95% confidence in- 
terval, 0-19%). Two patients achieved a minor re- 
sponse; one of these patients was removed from the 
after ten cycles of treatment when no additional im- 
provement was seen. This patient was thought to have 
minimal residual disease after surgical resection. (A 
grossly abnormal node was palpated at surgery but was 
not amenable to resection. Endoscopic ultrasound 
(EUS) was used to identify and follow up this patient’s 
disease. A 30% decrease in the size of the node was 
seen after 2 months of treatment). Three months after 
discontinuation of the gemcitabine therapy, this patient 
had an obstruction of the small intestine and was found 
at laparotomy to have more extensive intraabdominal 
metastasis. The other patient remains on the study after 
more than 17 months of treatment. His measurable dis- 
ease also was documented only by EUS (T3N2M,). This 
patient was known to have peritoneal carcinomatosis at 
the time of surgery and thus did not undergo surgical 
resection. After 4 months of treatment, the abnormal 
lymph nodes were no longer detected by EUS (T3N,). 
However, the stomach wall abnormality (i.e., thickness 
of the tumor) showed no improvement. 

The median time to disease progression for the 15 
evaluable patients was 11 weeks (range, 6-72+ weeks). 

All patients were evaluable for toxicity. The most 
common toxicity encountered was myelosuppression. 
The median absolute neutrophil nadir and platelet na- 
dir were 1900/p1 and 18O,OOO/pl, respectively. Five pa- 
tients required a dose reduction because of myelosup- 
pression; however, all but one of the five patients were 
able to return to their initial dose. One patient, after an 
episode of leukopenia, tolerated a 25% dose escalation 
above his initial dose without additional problems. 
None of the patients with hematologic toxicities re- 
quired hospital admittance. 

Fatigue was the most common nonhematologic 
side effect; however, only two patients reported fatigue 
that notably affected their activity level. Other compli- 
cations (nausea, vomiting, and anorexia) were rare. One 
patient reported persistent chest pain that may have 
been secondary to pleural involvement of his lung me- 
tastasis because no other specific etiology could be es- 
tablished; results of an electrocardiogram were normal. 
Despite reports of azotemia as a possible side effect of 
gemcitabine (personal communication from Eli Lilly), 
no such toxicity was evident in this study. None of the 
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patients had a skin rash, which was a complication re- 
ported by Abbruzzese et aL7 

Discussion 

Preliminary reports of several clinical trials appear to 
confirm the in vitro activity of gemcitabine against 
some solid tumors. A 20% response rate was seen in 
patients with previously treated ovarian cancer.' A high 
response rate has been reported in small cell lung 
cancer, but the report was based on a small number of 
patients.' 

The reports of Phase I1 trials of gemcitabine in gas- 
trointestinal tumors have been less encouraging. Ab- 
bruzzese et aL7 observed no major responses in ad- 
vanced colorectal cancer when treating with gemcita- 
bine at a dosage of 800 mg/m2 three times a week." 
Because toxicity was minimal, Abbruzzese et aL7 
thought that additional evaluation at higher doses was 
needed to adequately explore the efficacy of gemcita- 
bine. However, Fink et al.,I3 using the same schedule 
but higher doses than those of Abbruzzese et al.,' noted 
only one partial response in 29 previously untreated 
patients with advanced colorectal cancer. The efficacy 
of gemcitabine also has been evaluated in pancreatic 
cancer using a similar dose and schedule as that used by 
Abbruzzese et al.7 The response rate was 13%.14 It is 
interesting to note that one preclinical report suggests 
that schedule, rather than dose, may be important in 
assessing the activity of gemcitabine in human tumor 
xenografts; however, no clinical correlates regarding 
schedule changes have been tested.I5 

In our study of gemcitabine in patients with previ- 
ously untreated gastric cancer, no major responses were 
seen. In two patients, only the investigational technique 
of EUS alone defined the presence of measurable dis- 
ease. Thus, EUS was the only means of assessing re- 
sponse to treatment. One of these patients had a de- 
crease in the size of the involved node. The other pa- 
tient had resolution of the previously seen nodal 
abnormalities without a change in the gastric wall ab- 
normality. A number of studies have confirmed the sen- 
sitivity of EUS in the initial staging of esophageal and 
gastric cancers.16-'' However, studies are under way to 
determine the reliability of EUS to detect response to 
treatment. Until these results are known, EUS should 
be considered an investigational means of assessing tu- 
mor response to treatment. 

Because no major responses were seen, additional 
evaluation of gemcitabine in gastric cancer using the 
weekly dosing schedule is not warranted. Based on pre- 
clinical data, evaluation using either a continuous infu- 
sion or a twice weekly schedule may be appropriate. 
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