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A Phase 1-11 Study of Epirubicin, 5- 
Fluorouracil, and Leucovorin in Advanced 
Adenocarcinoma of the Stomach 
Gabriela Kornek, M.D.,* Franz Schulz, M.D.,t Dieter Depisch, M.D.,$ 
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Background. To determine the maximum tolerated 
dose of epirubicin for use in combination with 5-fluoro- 
uracil (5-FU) and low-dose leucovorin (LV), a Phase 1-11 
trial was conducted in 37 patients with advanced gastric 
carcinoma. 

Methods. The doses of 5-FU (425 mg/m2) and LV (20 
mg/m’), both given intravenously on days 1-5, were held 
constant while the dose of epirubicin was escalated in 
cohorts of patients (beginning dose, 50 mg/mz on day 1). 
Cycles were repeated every 4 weeks. 

Results. Significant gastrointestinal symptoms and 
myelosuppression were observed infrequently at the ini- 
tial dose level. At a dose of 60 mg/m2 of epirubicin on day 
1, however, five of eight patients had significant mucosal 
toxic effects during the first cycle of therapy. In addition, 
two patients treated at this dose level had Grade 4 granu- 
locytopenia with insufficient recovery to permit a second 
course by day 28, and one patient each had severe diar- 
rhea and nausea and vomiting. Among 37 patients with 
assessable disease, there were 3 complete and 11 partial 
responses (response rate, 38%). 

LV modulation of 5-FU can be incorpo- 
rated safely into combination chemotherapy with epiru- 
bicin and provides a relatively active regimen for treat- 
ment of disseminated gastric cancer. Cancer 1993; 
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Although there are several combination chemothera- 
peutic regimens that have been developed to treat pa- 
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tients with advanced gastric cancer,’ there is still a need 
for new agents and/or methods to improve the results 
with available drugs. Because chemotherapy use in pa- 
tients with disseminated disease, who fare particularly 
poorly, is aimed at producing palliative effects, the anti- 
cancer activity and side effects must be weighed care- 
fully. The results of previous clinical trials in patients 
with gastric cancer have suggested that both epirubicin 
and 5-fluorouracil(5-FU) are relatively active and well- 
tolerated epirubicin plus 5-FU are superior to 
5-FU alone,4 and leucovorin (LV) may increase the anti- 
neoplastic activity of 5-FU in this The com- 
bined use of epirubicin, 5-FU, LV thus may result in an 
effective approach to the chemotherapeutic treatment 
of patients with advanced gastric cancer. Because clini- 
cal experience with LV-modulated combination chemo- 
therapy is limited, we conducted the current disease-or- 
iented Phase 1-11 study of escalating doses of epirubicin 
and stable doses of 5-FU with low-dose LV. 

Patients and Methods 

Patients with histologically documented metastatic or 
surgically nonresectable gastric adenocarcinoma who 
had not received prior chemotherapy were entered into 
the study. They were required to have measurable pro- 
gressive disease, a World Health Organization perfor- 
mance status of 2 or less, adequate bone marrow func- 
tion (leukocyte count, > 400O/pl; platelet count, 
> 100,000/~1), adequate liver function (bilirubin level, 
< 1.5 mg/dl), and adequate renal function (creatinine 
level, < 1.5 mg/dl). Those who had had a myocardial 
infarction within the previous 6 months or evidence of 
congestive heart failure were excluded. Before entering 
the study, informed consent was obtained from all pa- 
tients in accordance with institutional regulations. The 
patients received LV (20 mg/m2) and 5-FU (425 mg/ 
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m2) by intravenous bolus injection on days 1-5 of each 
treatment cycle. Epirubicin was given intravenously on 
day 1 of each treatment cycle, and the dose was esca- 
lated in 10-mg/m2 increments beginning at 50 mg/m2. 
Patients were treated in cohorts of four or more, de- 
pending on the degree of toxic effects. If significant 
toxic effects (e.g., Grade 4 myelotoxicity or Grade 3-4 
stomatitis or diarrhea) were encountered among any of 
the first four patients treated at a given dose, additional 
patients were entered before advancing to the next dos- 
ing level. A given dosing level was considered intolera- 
ble if five of eight patients had significant toxicity. The 
cycles were repeated every 4 weeks, provided the pa- 
tient had recovered from the toxicity. If recovery was 
not complete by day 28 (i.e., leukocyte count, < 3000/ 
pl; platelet count, < 10O,OOO/p1; or persistent mucositis 
or diarrhea), chemotherapy was withheld, and the pa- 
tient was reevaluated on a weekly basis. The patients 
were followed by medical history taking, physical exam- 
inations, evaluation of toxic effects, complete blood cell 
and differential blood cell counts, and determinations 
of electrolyte levels and hepatic and renal functional 
parameters on day 1 and at midcycle of each treatment 
course. Abnormal plain radiographs and computed to- 
mographic and/or sonographic scans were repeated 
every two cycles during therapy. Tumor response, re- 
mission duration, and toxicity were classified according 
to the World Health Organization criteria.* Survival 

times were calculated from the first day of treatment 
and estimated by Kaplan-Meier’ analysis. 

Results 

Patient Characteristics 

Between December 1989 and September 1991, 37 pa- 
tients (26 men and l l  women) were entered into this 
protocol, all of whom were considered evaluable for 
response and toxicity assessment. Their median age 
was 64 years (range, 37-75 years), and the median 
World Health Organization performance status was 1 
(range, 0-2). Thirteen patients had advanced locore- 
gional disease initially, and 24 had metastatic disease, 
including 15 with liver involvement. 

Toxicity 

The toxicity observed at each dosing level is shown in 
Table 1. Only mild-to-modest adverse reactions were 
observed among the first four patients treated at Level 1 
(50 mg/m2 of epirubicin). At Level 2 (60 mg/m2 of 
epirubicin), mucosal toxic effects were already a signifi- 
cant problem; five of eight patients had Grade 3 or 4 
mucositis during the first cycle of therapy. At this dos- 
age level, there was also one patient each who had se- 
vere diarrhea and nausea and vomiting. Three patients 

Table 1. Toxic Effects 

Dose of epirubicin (mg/rn*) 

50 60 

No. of patients 29 8 
No. of courses 138 11 
Dose reduction 5 6 

WHO 1-2 3-4 Total WHO 1-2 3-4 Total 
(010) (YO) (%I (%) (%) (%) 

Toxic effects* 
Stomatitis 7 (24) 

Diarrhea 7 (24) 
Infection 5 (17) 
Neurotoxicity 2 (7) 

Nausea/vomiting 13 (45) 

Alopecia 13 (45) 
Leukopenia 11 (38) 
Granulocytopenia 13 (45) 
Thrombocytopenia 4 (14) 

WHO: World Health Organization. 
* Values are the number of patients (%) experiencing toxic effects with all courses. 
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had Grade 4 granulocytopenia (polymorphonuclear 
leukocyte count, < 500/pl), and two of them had insuf- 
ficient recovery to permit a second course by day 28. 
Because the maximum tolerated dose thus was reached 
too soon to judge the antitumor efficacy of the treat- 
ment regimen, 25 additional patients were enrolled at 
the 50-mg/mz epirubicin dosage level. An acceptable 
tolerance of the treatment regimen at this level (i.e., the 
initial dosing level) was confirmed in these patients. 
Overall, only 5 of 138 courses were complicated by 
Grade 3 or 4 mucosal toxic effects, and only 2 of 29 
patients had severe granulocytopenia with neutrophil 
counts less than 500/p1. The median nadir neutrophil 
count was 2356/p1 (range, 100-735O/pl), and the me- 
dian platelet count was 227,0OO/p1 (range, 50,000- 
533,0OO/pl). Among the eight patients treated at the 
maximum tolerated dose (1 1 of 11 assessable cycles), 
the median nadir granulocyte count of 1705/pl (range, 
100-365O/pl) and platelet count of 210,0OO/pl (range, 
73,000-524,0OO/pl) were recorded. 

Response 

Fourteen of 37 patients treated on this protocol 
achieved an objective tumor response (3 complete re- 
sponses and 11 partial responses) for an overall re- 
sponse rate of 38%. The median duration of response 
was 6.5 months (range, 3-14.5 months). Twelve pa- 
tients had stable disease; the tumor progressed in l l  
patients. At the time of analysis, 24 of 37 patients (65%) 
had died. The median duration of survival for all pa- 
tients was 9.6 months (range, 1-25 months). 

Discussion 

Although chemotherapy can provide effective pallia- 
tion for some patients with advanced gastric cancer, 
methods to improve the results with currently available 
drugs are needed. The recent success being achieved 
with certain combination chemotherapeutic regimens, 
such as 5-FU, doxorubicin, and methotrexate or etopo- 
side, doxorubicin, and cisplatin, which yield objective 
response rates of more than 50%,’0-’2 cannot be real- 
ized in most patients who generally are elderly, have a 
poor performance status, and eventually, have other 
nonmalignant diseases, such as cardiovascular disease. 
Considering the predominantly palliative treatment in- 
tentions in these patients, i.e., improving the quality of 
life by reducing or relieving tumor-related symptoms, 
regimens with low toxicity and acceptable activity 
should be preferred. Prior studies in metastatic gastric 
cancer have suggested that biochemical modulation 

with LV may enhance the activity of 5-FU.5,7 These 
have demonstrated the feasibility of combining 5-FU 
and LV with other  drug^.*^-'^ The current trial was con- 
ducted to evaluate an alternative, potentially effective, 
LV-modulated combination chemotherapeutic regimen 
in gastric cancer. To determine the optimal dose of epi- 
rubicin for use in combination with 5-FU and LV, we 
chose a Phase 1-11 study design. The dose-limiting toxic 
effect of the regimen was mucositis. After a dose of 60 
mg/m2 of epirubicin, five of eight patients had Grade 
3-4 mucosal toxic effects during their first course of 
therapy, and two of eight patients treated at this dose 
level had severe myelotoxicity with insufficient recov- 
ery to permit a second course by day 28. Accrual of 
additional patients at one dose level below the maxi- 
mum tolerated dose, however, suggested that 5-FU and 
LV can be combined safely with epirubicin. Significant 
mucosal and/or other systemic toxic effects requiring 
treatment delay or further dose reductions occurred in 
only 5 of 29 patients during the first or subsequent 
courses. The 38% overall remission rate and rather long 
median survival time achieved with epirubicin, 5-FU, 
and LV, plus its good tolerability make this regimen a 
valuable alternative to more aggressive combination 
chemotherapeutic regimens in patients with advanced 
metastatic gastric cancer. 
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