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İsmail Çelik, M.D.
2

Faruk Aykan, M.D.
3
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Medical Oncology, Ankara University School of
Medicine, Ibni Sina Hospital, 06100, Sıhhıye, An-
kara, Turkey.

Received March 20, 1998; revision received May
11, 1998; accepted May 11, 1998.

BACKGROUND. Gastric carcinoma is a substantial health problem in Turkey, and

the majority of patients present with inoperable disease. The aim of this random-

ized trial was to assess the activity of 5-fluorouracil versus etoposide when com-

bined with epirubicin plus cisplatin in patients with advanced gastric carcinoma

(AGC).

METHODS. In this prospective, randomized, multicenter Phase III study, previously

untreated patients with histopathologically proven AGC enrolled after giving in-

formed consent. Patients were allocated to receive either EEP (etoposide 120

mg/m2, epirubicin 30 mg/m2, and cisplatin 40 mg/m2 on Days 1 and 8) or FEP

(5-fluorouracil 600 mg/m2, epirubicin 60 mg/m2, and cisplatin 80 mg/m2 on Day

1), and the regimens were to be repeated every fourth week.

RESULTS. Of a total of 131 eligible patients, 64 were in the EEP group and 67 were

in the FEP group. The objective response (complete 1 partial) rates for evaluable

patients (n 5 118) were comparable (P 5 0.63) in the EEP (20.3%, 12/59) and FEP

(15.3%, 9/59) groups, respectively. Actuarial analyses revealed comparable median

progression free survival (6 vs. 7 months, P . 0.05) and overall survival (6 vs. 5

months, P . 0.05) duration in the EEP and FEP groups. Both regimens were well

tolerated. The most common toxicity was Grade 1–2 nausea with or without

vomiting. No chemotherapy-related death occurred.

CONCLUSIONS. The current study resulted in inadequate response rates for EEP and

FEP regimens. Neither combination, as used at the doses and schedules in this

study, can be recommended as standard treatment for patients with AGC. Cancer

1998;83:2475– 80. © 1998 American Cancer Society.
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Gastric carcinoma is more common than colorectal carcinoma in
Turkey.1 The incidence is higher in the eastern half of Turkey,

with a 2:1 ratio of gastric carcinoma to colorectal carcinoma. The
majority of these patients present with inoperable advanced disease.

Combination chemotherapy is preferred by most clinicians in the
treatment of advanced gastric carcinoma (AGC). However, the results
have been less than satisfactory, with an overall response rate around
30%, including very few complete responses.2

The in vitro synergistic activity of cisplatin with 5-fluorouracil
(5-FU) and etoposide has led to widespread employment of cisplatin
plus 5-FU (FP) or etoposide (EP) in the treatment of several cancer
types, including AGC.3– 6 The addition of doxorubicin to the combi-
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nation of cisplatin plus 5-FU (FAP) was originally re-
ported to give an encouraging response rate of 50%.7

Likewise, the original trial of EAP combination in
which etoposide was substituted for 5-FU also re-
ported a high response rate of 64%, including 21%
complete responses.6 However, most of the studies of
FAP and EAP that followed failed to confirm these
favorable response rates.8 –13 Using a modified EAP
combination, we achieved a 40.5% response rate in
AGC, moreover, the hematologic toxicity was lower
than with the original EAP.14

In a small randomized study, the addition of epi-
rubicin to FP combination (FEP) resulted in longer
survival than FP alone, although the difference was
not statistically significant.15 In view of all these re-
ports, we decided to undertake a randomized study
comparing EEP and FEP to assess the activity of eto-
poside versus 5-FU when combined with epirubicin
plus cisplatin.

MATERIALS AND METHODS
Study Group
Between 1994 and 1997, we carried out a prospective,
randomized, multicenter, phase III study of newly di-
agnosed patients with histopathologically proven
AGC. Patients who were ages 18 – 65 years and had
measurable or evaluable disease, Eastern Cooperative
Oncology Group (ECOG) performance status #2, a life
expectancy .3 months, serum creatinine #1.5 mg/dL,
no left ventricular dysfunction, and the ability to com-
ply with the treatment and scheduled follow-up visits
were enrolled in the study after giving informed con-
sent.

Treatment Schedule
A nonstratified, randomization list was prepared, and
the patients were randomly allocated by phone to
receive either EEP (etoposide, epirubicin, and cispla-
tin) or FEP (5-fluorouracil, epirubicin, and cisplatin).
EEP consisted of etoposide 120 mg/m2 i.v. push, epi-
rubicin 30 mg/m2 i.v. push, and cisplatin 40 mg/m2 i.v.
4-hour infusion, and was given on Days 1 and 8. FEP
consisted of 5-fluorouracil 600 mg/m2 i.v. push, epi-
rubicin 60 mg/m2 i.v. push, and cisplatin 80 mg/m2 i.v.
4-hour infusion on Day 1. Delivery of both regimens
was planned for every fourth week.

Criteria for Response and Relapse
Evaluation of response was performed after two cycles
of chemotherapy and repeated before each cycle; it
consisted of routine physical examination, tumor
markers, chest X-ray, and abdominal ultrasonography
or computed tomography scan (if these were positive
before treatment). Response to therapy was assessed

according to the following criteria: 1) complete re-
sponse (CR): total disappearance of measurable le-
sions at entry; 2) partial response (PR): more than 50%
reduction in the size of all measurable lesions; 3) sta-
ble disease (SD): no significant change in the size of all
measurable lesions; and 4) no response (NR): progres-
sion of prior measurable disease or appearance of new
lesions. Patients with objective response (OR) i.e., CR
or PR, were given at least six cycles of chemotherapy.
Those exhibiting PR by the sixth cycle received two
more cycles. Patients with SD or NR after two cycles of
chemotherapy and those exhibiting progression after
OR were not given further chemotherapy.

Toxicity and Dose Reduction
Adverse effects were recorded and dose modification
or interruption of treatment was accomplished ac-
cording to World Health Organization criteria: a 25%
reduction of dose if white blood cell (WBC) counts
were 2000 –3000/mm3, platelet counts were .70,000/
mm3, or there was a 1.26- to 2.5-fold increase in base-
line aspartate aminotransferase (AST) or alanin ami-
notransferase (ALT); and a 50% reduction if WBC
counts were 2000 –3000/mm3, platelet counts were
50,000 –70,000/mm3, or there was a 2.6- to 5-fold in-
crease in AST or ALT. Chemotherapy was delayed
when WBC counts were ,1000/mm3, platelet counts
were ,50,000/mm3, or there was an increase in AST or
ALT of greater than five-fold. Resumption of inter-
rupted treatment was accomplished at the previously
tolerated dosage or at a reduced dosage, accordingly.

Statistical Analysis
The study design had a power of 0.90 to evaluate a 20%
difference in response, with an a-error of 0.05. Multi-
variate analysis of pretreatment characteristics was
performed to evaluate the efficacy of allocation of
patients. The chi-square test with Yates’ correction
was used for the analysis of nominal variables be-
tween treatment groups. Logistic regression analysis
by stepwise selection of the variables was used to
determine the significance of the prognostic factors in
relation to the response rate. Progression free survival
(PFS) duration was measured in responding patients
from the start of the response to the time of relapse.
Overall survival (OS) duration was calculated for all
patients from the date of first chemotherapy admin-
istration to the date of death from any cause, on an
intention-to-treat-basis. PFS and OS curves were con-
structed by the Kaplan–Meier method, and the log
rank test was used to compare the survival durations.
The Cox proportional hazards model was used to ad-
just the survival durations for confounding and effect-
modifying variables identified in univariate analyses.
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The backward selection procedure was used to reduce
the number of independent variables. All directional P
values were two-tailed, and significance was assigned
to P values lower than 0.05. The Statistical Package for
Social Sciences (SPSS), version 6.0 for Windows, was
utilized to analyze the data.

RESULTS
Study Group
A total of 131 eligible patients were enrolled. Owing to
the unbalanced design of the randomization, there
were 64 patients in the EEP group, and the remaining
67 constituted the FEP group (Table 1). Multivariate
analysis was performed to assess the efficacy of the
allocation scheme and to evaluate a confounding vari-
able. The patient groups were found to be comparable
regarding the pretreatment characteristics of age, gen-
der distribution, performance status, and extent of
disease (Table 1).

Response Rate
A total of 118 patients were included in the response
evaluation. Nine patients could not be evaluated be-
cause they were lost to follow-up, and four could not
be evaluated because they were excluded subse-
quently (Table 2). Within a median follow-up duration
of 6 and 4.6 months, a median (range) of 3 (1– 8) and
2.5 (1– 6) chemotherapy cycles were given to the EEP
and FEP groups, respectively. The OR rates were com-
parable (P 5 0.63) in the EEP (20.3%, 12/59) and FEP
(15.3%, 9/59) groups, respectively (Table 2). According
to a logistic regression analysis, none of the preinduc-

tion characteristics proved to have a significant influ-
ence on the rate of response in treatment groups.

Duration of Response and Survival
Actuarial analyses of responding patients revealed
similar PFS durations (P . 0.05) in EEP (median, 6
months; 95% confidence interval [CI], 2.61–9.39) and
FEP (median, 7 months; 95% CI, 5.67– 8.33) (Fig. 1). An
analysis of OS, performed on all patients, also revealed
comparable durations in the EEP and FEP groups (a
median of 6 months and a 95% CI of 5.11– 6.89 for EEP
vs. a median of 5 months and a 95% CI of 3.84 – 6.16 for
FEP; P . 0.05, log rank test) (Fig. 2). According to a
univariate analysis of prognostic factors, OS was sig-
nificantly higher (P , 0.05) in responders (CR-PR vs.
SD-NR: 11 vs. 4.2 months, P 5 0.0002) and in patients
of advanced age (.45 vs. #45: 7 vs. 3.5 months, P 5
0.001). Likewise, PS was found to have a significant
effect on survival (PS 5 0 vs. 1 vs. 2: 11 vs. 6 vs. 4
months, P 5 0.01). Gender distribution (male vs. fe-
male: 6 vs. 5 months), stage (locally advanced vs. met-
astatic: 4.6 vs. 6 months), and the chemotherapy pro-
tocol applied (EEP vs. FEP, 6 vs. 5 months) had no
significant effect on OS. Multivariate analysis with the
Cox method failed to confirm the significance of age
and PS in relation to OS, with response to chemother-
apy being the sole important variable in the model.

Toxicity
The median (range) therapy durations were 3 (1– 8)
and 2.5 (1– 6.5) months in the EEP and FEP groups,
respectively. The dose intensities of chemotherapeu-
tics were calculated to be 244.5 6 66.6, 76.4 6 15.2,
and 68.4 6 12.7 mg/m2/month for etoposide, epirubi-

TABLE 1
Pretreatment Characteristics of Patients

Characteristics EEP (n 5 64) FEP (n 5 67)

Age, mean 6 SD (range) 52.7 6 9.2 (23–66) 52.7 6 9.4 (24–67)
Age distribution, %

#45 yrs 20.3 20.9
.45 yrs 79.7 79.1

Gender, %
Male 68.8 59.7
Female 31.2 40.3

Performance status, %
0 9.4 11.9
1 56.2 56.7
2 34.4 31.4

Stage, %
Locally advanced 17.2 20.9
Metastatic 82.8 79.1

EEP: etoposide, epirubicin, and cisplatin; FEP: 5-fluorouracil, epirubicin, and cisplatin; SD: standard

deviation.

TABLE 2
Postinduction Characteristics

Characteristics EEP (n 5 64) FEP (n 5 67)

Unevaluable for response, n
Lost to follow-up 5 4
Ineligible 0 4a

Response, n (%)
Complete remission 2 (3.4) 0 (0.0)
Partial remission 10 (16.9) 9 (15.3)
Stable disease 20 (33.9) 13 (26.0)
No response 21 (35.6) 28 (56.0)
Early death 4 (6.8) 7 (11.9)
Therapy refused after first cycle 0 (0.0) 1 (1.7)
Therapy withdrawn due to toxicity 2 (3.4) 1 (1.7)
Total 59 (100.0) 59 (100.0)

EEP: etoposide, epirubicin, and cisplatin; FEP: 5-fluorouracil, epirubicin, and cisplatin.
a Progression of performance status before initiation of chemotherapy for two patients and changes in

the pathologic diagnoses of two patients.

EEP vs. FEP in Advanced Gastric Carcinoma/İçli et al. 2477



cin, and cisplatin in EEP and 586.1 6 136.6, 57.6 6 14.4
and 72.3 6 19.9 mg/m2/month for 5-fluorouracil, epi-
rubicin, and cisplatin in FEP, respectively. Both regi-
mens were generally well tolerated, and no chemo-
therapy-related death occurred (Table 3). The most
common toxicity was nausea with or without vomiting
and reached a Grade 3 level only in 6.3% and 9.0% of
cases in EEP and FEP groups, respectively. Myelosup-
pression was mild to moderate (Grade 0 –2) in 90%
and 94% of the patients after EEP and FEP, respec-
tively. Grade 3 diarrhea and Grade 3 mucositis were
observed on 1 occasion in each group. There were no
allergic or cardiac toxicities. In 3 patients (2 given EEP
and 1 given FEP), it was necessary for treatment to be
withdrawn due to Grade 4 renal and Grade 4 infec-
tious complications (Table 3).

DISCUSSION
The current study resulted in lower-than-predicted
response rates for both EEP and FEP combinations

(20.3% and 15.3%, respectively; P . 0.05). An overall
response rate of 34% with very few complete re-
sponses was observed previously with the employ-
ment of the FAP combination.2 When doxorubicin was
substituted with epirubicin, a 27% total response rate
was achieved with FEP in a randomized study in Japan
that compared 5-FU plus cisplatin with 5-FU plus
cisplatin plus epirubicin (FEP).15 When this combina-
tion was given with protracted 5-FU infusion, the re-
sponse rate reached 45% in another randomized study
that compared FEP with FAMtx.16

In the German study of EAP, it was expected that
substituting etoposide with 5-FU would have greater
efficacy with the synergistic activity of cisplatin and
etoposide against AGC.6 Although a favorable re-
sponse rate of 64%, including 21% complete re-
sponses, was reported, this has not been confirmed by
others who have used the same combination and
schedule.8 –11 Moreover, the toxicity was quite high
when this combination was administered at the orig-

FIGURE 1. The cumulative probability of pro-

gression free survival is shown for patients with

objective response (complete 1 partial) after

EEP therapy (squares) and FEP therapy (circles).

FIGURE 2. The cumulative probability of over-

all survival is shown for all patients after EEP

therapy (squares) and FEP therapy (circles).
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inal dose and schedule. On the other hand, a study in
Spain that compared EEP with FEM (epirubicin sub-
stituted for doxorubicin in the original EAP and FAM
combinations) reported a higher response (30% vs.
13%) and toxicity with EEP, without any survival ad-
vantage.16 Furthermore, in a previous Phase II trial of
a modified EAP combination, we achieved a 40.5%
response rate, and the bone marrow toxicity was
somewhat lower than with the original EAP.14 The EEP
combination in the current study was similar to the
previously employed EAP combination, except for the
substitution of epirubicin for doxorubicin. This unfa-
vorable response presented herein when compared
with previous Phase II studies, including ours, might
be due to the substitution of epirubicin for doxorubi-
cin, which could have a lower efficacy than doxorubi-
cin against AGC.

The overall survival of patients in the FEP and EEP
arms of the current study were 6 months and 7
months, respectively. Though there were few patients
who lived longer than 1 year in the EEP group, the
current randomized study failed to show a significant
difference of efficacy between the two treatment
groups (15.6% vs. 10.4%, P . 0.05). In view of the
discouraging response rates of both combinations in
the current study and the two previous randomized
studies, which showed no survival advantage of FAM
and FAP combinations when compared with 5-FU
alone, it seems unjustified to undertake randomized
studies of AGC without a control arm in which single-
agent 5-FU is given.17–18

An interesting observation in this trial was the
shorter survival of younger patients compared with
the older group, and the statistical significance was

most prominent with the cutpoint of 45 years. The
distribution of performance status of individuals, the
chemotherapy regimens applied, and the subsequent
response rates obtained were similar in both age
groups that younger age emerged as an independent
prognostic factor on survival in our trial. No relation
between age at gastrectomy and prognosis of patients
with AGC was reported previously.19 The median age
of our patients was relatively younger than the previ-
ous report from the U.S. (52.7 vs. 64 years), which
might be of potential significance. If confirmed by
others, the poor prognosis of younger patients with
AGC in the Turkish population deserves to be investi-
gated further.

In conclusion, both EEP and FEP combinations as
used at the doses and schedules in this study have
moderate activity against AGC and cannot be recom-
mended as standard treatments.
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