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Background: The aim of this study was to determine the efficacy of the EAP regimen (etoposide,

adriamycin and cisplatin) followed by the Machover schedule (fluorouracil and folinic acid) given as

adjuvant treatment to patients with poor prognostic factors (N+ or T3/4).

Patients and methods: Before randomisation, the subjects were stratified on the basis of node

involvement (N+ or N–) and the time from surgery to randomisation (≤21 days or >22 days). The

surgical procedures for sub-total or total gastrectomy with D2 dissection were standardised among the

participating centres.

Results: Between December 1992 and December 1997, 274 patients were enrolled: 137 in the treat-

ment arm and 137 in the control arm. The majority of the patients (90%) were N+. After a median follow

up of 66 months (range 2–83), the 5-year overall survival (OS) was 52% in the treatment arm and 48%

in the control arm [hazard ratio (HR) 0.93; 95% confidence interval (CI) 0.65–1.34]; the 5-year disease-

free survival (DFS) was 49% and 44%, respectively (HR: 0.83; 95% CI 0.59–1.17). Among the patients

with N–/N+ (1–6), the 5-year OS was 61% in the treatment group and 60% in the control group; in those

with N+ (1–6), it was 42% and 22%. The treatment was completed by 87% of patients. Drug-related

grade 3/4 WHO toxicities included leukopenia (21%), nausea and vomiting (14%), mucositis (9%),

neutropenia (3%) and thrombocytopenia (2%). There were two deaths due to sepsis.

Conclusions: Although our results are not statistically significant, there was a limited relative risk

reduction in the patients receiving adjuvant therapy (17% in DFS and 7% in OS). The data suggest that

D2 surgery may have a favourable impact on OS.
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Introduction
Although declining in incidence in many industrialised
countries, gastric cancer remains a major cause of mortality,
accounting for 10% of all new cancer diagnoses and 12% of all
cancer-related deaths [1]. Furthermore, the diagnosis is often

made when the disease is advanced and unresectable, thus
contributing to the high rate of morbidity and mortality.

Surgery is the treatment of choice and, in early stages, can
usually be performed with curative intent; however, the 5-year
survival rate of 20–30% is disappointing [2]. In an attempt to
improve post-surgery survival, various adjuvant chemotherapy
regimens have been proposed and evaluated in clinical trials.

When this study was started in the early 1990s, the majority
of adjuvant chemotherapy trials had failed to show a clear
survival benefit over surgery alone; only the high-dose mito-
mycin C and immunochemotherapy trials had demonstrated a
real benefit for the patients in the experimental treatment arms
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[3, 4]. Subsequently, a number of meta-analyses have shown
a borderline significant effect in favour of adjuvant therapy
[5–8].

Cisplatin-containing chemotherapy regimens have been
investigated in advanced gastric cancer since 1983, and the
drug is considered active in gastric cancer [9, 10]. In 1989,
Wilke et al. reported a high response rate using an 8-day
etoposide, adriamycin and cisplatin (EAP) regimen [11, 12].
This regimen, which does not use fluorouracil (FU), gained
attention because of a relatively high complete response rate
(CR 10%). The results were confirmed by an Italian Trials in
Medical Oncology (ITMO) Group multicentre study in meta-
static gastric cancer patients, which found a response rate of
37% with 12% of patients achieving CR. The regimen was
well tolerated and had no significant side effects [13],
although other published data have indicated that EAP has a
high morbidity rate [14]. Nevertheless, this schedule has been
extensively used in the clinical practice of our institution and
found to be well tolerated.

Following our 1992 results, we designed a randomised
study to test the efficacy of the regimen in the adjuvant treat-
ment of resectable gastric cancer with negative prognostic
factors. Given that the toxicity of the EAP schedule might be
cumulative, we planned a limited number of EAP cycles
followed by an FU-containing regimen according to the Mach-
over schedule [15]. This therapeutic sequence was chosen
because of the proven activity of these regimens in advanced
disease and the possibility of improving patient compliance by
sequentially combining two regimens with different toxicity
profiles.

The aims of the present study were to verify whether two
cycles of EAP regimen followed by two cycles of the Mach-
over schedule increase overall (OS) and disease-free survival
(DFS) in radically resected patients with nodal involvement
(N+) or pT3/4.

Materials and methods
Patient population

Between December 1992 and December 1997, a total of 274 patients were
recruited in 32 Italian institutions. The study was approved by the
Institutional Review Board of Milan’s Istituto Nazionale per lo Studio e la
Cura dei Tumori, which was the reference centre. All patients had to have
undergone a radical resection of stomach adenocarcinoma within the pre-
vious 8 weeks and have at least one of the following unfavourable charac-
teristics according to the TNM system of the Joint Committee for Cancer
Staging of 1992 [16]: serosa invasion (pT3); extension to adjacent organs
(pT4); or metastases to regional lymph nodes (N1 or N2). No macroscopic
or microscopic evidence of residual disease was allowed. The patients
were considered eligible if they were aged <70 years. The exclusion
criteria were a WHO performance status of >2, previous malignancies
other than superficial skin cancer or in situ cervical carcinoma, any indica-
tion of metastasis elsewhere in the body, abnormal liver tests, high serum
blood urea nitrogen (BUN) or creatinine levels (>1.25 times the upper
normal limit), a leukocyte count of <3 × 103/mm3 or a platelet count of
<100 × 103/mm3.

Surgical procedures

The surgical procedures suggested in the protocol were total or sub-total
gastrectomy with free resection margins, and the ‘en bloc’ resection of the
greater and lesser omentum. A D2 lymphadenectomy according to the
rules of the Japanese Research Society for Gastric Cancer [17] was
advocated in the protocol. If the records from the Pathology Department
and the operative report did not specify the pathological status of second
level nodes, the patients were considered inelegible for the study.

Trial design

After surgery and staging, all of the surgical and pathological reports from
each participating institution were reviewed by a central surgical commit-
tee in order to validate the depth of invasion and the stage of nodal
involvement. For each patient, an evaluation of regional lymphadenec-
tomy was made on the basis of histological and surgical data. Informed
consent was obtained from all participating patients.

The randomisation of the patients was centrally managed by the ITMO
scientific office: the clinical investigators contacted the data manager
by fax and, after the inclusion and exclusion criteria had been checked,
eligible patients were registered and assigned to receive chemotherapy or
simply to be followed up according to computer-generated permuted-
block randomisation lists. The lists were stratified by centre, nodal
involvement (N– or N+) and the time from surgery to randomisation
(≤21 days or 22–60 days). The first cycle had to begin soon after random-
isation, and the investigators did not know the allocation before it
occurred. No blinding procedure was used for treatment administration or
the follow-up assessments.

Protocol chemotherapy and follow-up evaluation

The patients included in the treatment group started chemotherapy within
60 days. The EAP regimen consisted of etoposide 120 mg/m2/day
(100 mg/m2 in patients ≥60 years old) administered by means of a 30 min
i.v. infusion on days 4, 5 and 6; adriamycin 20 mg/m2/day i.v. on days 1
and 7; and cisplatin 40 mg/m2/day i.v. on days 2 and 8. After two cycles of
EAP, the patients received two cycles of FU and L-leucovorin as reported
by Machover: L-leucovorin 100 mg/m2 i.v. on days 1–5 and FU 375 mg/m2

on days 1–5. The cycles were restarted after 28 days.

Cisplatin was delivered by means of a slow i.v. infusion in 250 ml of
saline solution, with adequate hydration being given before and after
administration.

Toxicity was graded according to the WHO scoring system. If grade 1/4
myelotoxicity was observed before starting a new chemotherapy cycle,
the treatment was delayed by 1 week; in the case of persistent grade 1/3
myelotoxicity, the dose was reduced by 20% and, if grade 4 myelotoxicity
persisted after 2 weeks of delay, the treatment was definitively stopped. In
the presence of symptoms related to haematological toxicity (bleeding or
infections), a complete blood count was performed, and the cycle was
administered with a 20% dose reduction upon recovery.

The post-operative baseline and follow-up investigations were standard-
ised. The baseline assessments included a complete history and physical
examination, with performance status, weight and blood pressure measure-
ments, a haemogram, and renal and hepatic function tests. An abdominal
ultrasound or computed tomography (CT) scan and chest X-ray were per-
formed before randomisation. At each chemotherapy cycle, the haemo-
gram and the renal and hepatic tests were repeated. During the follow-up,
the patients underwent upper gastrointestinal radiography, ultrasonography
or CT scan, endoscopy and chest X-ray every 4 months for the first
3 years, and then every 8 months or whenever it was considered necessary.
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Disease recurrence was ascertained by means of clinical, radiological and
(whenever feasible) histological examinations.

Statistical methods

The primary endpoint of the study was to evaluate treatment efficacy on
the basis of OS, including all-cause mortality. Another main endpoint was
DFS. OS was computed from the date of randomisation to the date of
death, or the last available follow-up assessment in the case of living
patients; DFS was computed from the date of randomisation to the date of
death or a neoplastic event, or the last available follow-up assessment in
the case of living patients with no evidence of disease. All of the recorded
events were included in the analysis, regardless of treatment duration and
compliance levels, according to the intention-to-treat principle.

The planned sample size was 250 patients, equally divided into two
groups. This number was calculated using Friedman’s formula on the
basis of an expected 5-year survival in the control group (surgery alone) of
30%, a minimum detectable difference in the treatment arm of 15%, a
statistical power of 80% and a type I error probability level of 5%.

The OS and DFS curves in the two arms were estimated using the
Kaplan–Meier method and compared by means of the log rank test
(unadjusted analysis).

The two study arms were also statistically compared using Cox’s pro-
portional hazard regression model, allowing for the following covariates
(adjusted analysis): T stage, N stage and tumour location. These covariates
were chosen because they have been recognised as risk factors for gastric
cancer recurrence and mortality [18].

Treatment, the above covariates and the first-order interaction terms
between the treatment and the covariates were entered in the Cox model
using 0–1 indicator variables. The interaction terms made it possible to
assess whether the treatment effect was modified by the considered
disease characteristics. The proportional hazard assumption implied by the
Cox’s model was checked by means of the analysis of scaled Schoenfeld
residuals.

The Cox model results are reported as hazard ratio (HR) estimates,
together with the corresponding 95% confidence intervals (CIs) and P
value at Wald’s test. An HR of 1 denotes the absence of a difference
between the two arms (or the two categories of a compared covariate),
whereas an HR of >1 or <1 denotes, respectively, an increased or
decreased risk in a given patient group or stratum in comparison with the
reference.

For each considered endpoint, a joint test of the interaction terms in the
Cox’s model was carried out. The interactions were also analysed using
the empirical Bayesian method described by Dixon and Simon [19], which
is intended to reduce the probability of false-positive results implied by
the multiple testing of single interaction terms or their linear combinations.
As the method requires binary covariates, the prognostic factors were
categorised as follows: T stage: 1/2, 3/4; N stage: N–, N+ (1–6), N+ (>6);
tumour site: middle/distal third, upper third/whole stomach. N– cases
were too few to be considered as a separate category, and were therefore
grouped with N+ 1–6 cases. The T-stage stratification reflected con-
solidated and widely applied criteria.

The computations were made using SAS™ software [20]. The
Bayesian analyses were made using the SAS™ macro kindly supplied by
D. O. Dixon and R. Simon.

Results
Two hundred and seventy-four patients were randomised:
three (two in the treatment arm and one in the control arm)

could not be included in the analysis because they were lost to
follow-up soon after randomisation.

The trial flow chart is shown in Figure 1. Eleven patients
(eight in the control and three in the treatment arm) refused to
accept their study arm assignment. The median duration of the
follow-up was 66 months (range 2–83), with all of the patients
being monitored for at least 3 years or until death. Three
patients in each arm were lost during the follow-up.

Table 1 shows the main characteristics of the 271 evaluated
subjects (135 in the treatment arm and 136 in the control
group); the two arms were well balanced. A large proportion
of cases (78%) had 15 or more resected nodes, with a median
of 25 (range 2–87) per patient. It should be noted that the
eligibility criteria required at least second-level pathological
node, but only one case reported two resected nodes. This
means that most of the patients would be classified as having
undergone a D2 lymphadenectomy according to the latest
TNM (tumour–node–metastasis) stage classification [22].

Of the randomised patients, 26 (10%) had T1; 102 (38%)
T2; 136 (50%) T3 and seven (3%) T4; 244 (90%) had nodal
metastases, of whom 144 (59%) were N+ (1–6) and 100 (41%)
N+ (>6). There were 123 N+ patients in the treatment group
(91%) and 121 in the control group (89%).

Three of the patients allocated to the treatment arm refused
chemotherapy from the very beginning, 10 (7%) received one
or two courses, five received three courses and 117 (87%)
completed the protocol programme. The reasons for not com-
pleting the programme were adverse events in seven cases,
treatment-related deaths in two, disease relapse during chemo-
therapy in two, and a refusal to continue in four cases. Of the
132 patients who started chemotherapy, 21 required a dose
reduction in etoposide, 15 a reduction in adriamycin and 17 a
reduction in cisplatin; the FU dose was reduced in 25 patients.
Full-dose chemotherapy was given to >80% of the patients
receiving each cycle.

Treatment was started within 21 days of surgery in eight
cases, between 22 and 42 days in 91 cases, and after 43 days in
30 cases; no information is available about the date of the first
cycle of chemotherapy for three patients.

Figure 1. Study flow chart.
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The first events observed during the follow-up are shown in
Table 2. Of the 271 patients analysed, 124 relapsed: 57 of 135
in the treatment arm and 67 of 136 in the control group.
Among the relapsing patients, distant metastases were the
most frequent (60%), whereas a locoregional relapse occurred
in 33% and both occurred in 7%. The causes of death are also
shown in Table 2.

Figures 2 and 3 show the OS and DFS curves. The 5-year
OS rate was 52% in the treatment group and 48% in the control
group (P = 0.869); DFS was 49% and 44% (P = 0.421).

Neither of these differences are statistically significant. In the
patients with N–/N+ (1–6), the 5-year OS rate was 61% in the
treatment group and 60% in the control group; the correspond-
ing figures for the patients with N+ (>6) were 42% and 22%.
The Cox’s model results are shown in Table 3. Significant
results were obtained for T and N stage in relation to both
endpoints, whereas the prognostic effect of tumour location
was significant on DFS but not OS. As expected, the risk was
greater in the case of widespread nodal involvement (N >6), T
stage T3/4 and a tumour location in the upper third of the

Table 1. Main patient characteristics

aInternational Union Against Cancer TNM (TNM classification 1997).

Treatment Control

No. of patients (135) % No. of patients (136) %

Median age (range) 57 (23–70) 57 (31–70)

Male/female 81/54 59/39 93/43 68/31

PS ECOG scale

0–1 101–29 74–21 97–32 71–23

2–missing 5 4 2–5 1–4

Primary localisation

Upper third 19 14 25 18

Middle third 30 22 30 22

Lower third 83 61 78 57

Whole stomach 3 2 3 2

Primary tumour stagea

T1/2 N+ (1–6) 37 27 42 30

T1/2 N+ (7–15) 23 17 13 10

T1/2 N+ (>15) 5 4 8 6

T3/4 N+ (1–6) 32 23 33 24

T3/4 N+ (7–15) 22 16 19 14

T3/4 N+ (>15) 4 3 6 4

T3/4 N0 12 9 15 11

Surgical procedures

Sub-total gastrectomy 67 49 56 41

Total gastrectomy 62 45 71 52

Not recorded 6 4 9 6

No. of resected lymph nodes 

≤14 31 23 22 16

15–24 48 36 47 35

≥25 50 37 66 48

Not specified 5 4 2 –

Surgical complications 16 12 14 10

Time from surgery to randomisation

≤21 days 11 8 11 8

>21 days/≤42 days 99 72 102 74

>42 days/≤60 days 25 18 23 17
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stomach. After adjustment for T stage, N stage and tumour
location, the Cox’s HR estimates for the treated patients com-
pared with controls were 0.93 (95% CI 0.65–1.34; P = 0.704)
for OS, and 0.83 (95% CI 0.59–1.17; P = 0.296) for DFS.
These figures indicate a relative risk reduction in the patients
receiving adjuvant therapy of ∼7% for OS and 17% for DFS,
but univariate analysis showed that this reduction is not statis-
tically significant.

The results of the Bayesian analysis of the interactions
between the treatment and the considered covariates are shown

in Table 4 for OS and Table 5 for DFS. The patient categories
that seemed to benefit more from adjuvant treatment were
those characterised by a tumour location in the middle/distant
third of the stomach, a small tumour size (pT1/pT2), or >6
metastatic nodes. However, the joint test of the interactions
failed to yield significant results for either OS (P = 0.072) or
DFS (P = 0.089).

The Kaplan–Meier overall and event-free survival rates by
N stage and treatment group are shown in Figures 4 and 5.

Toxicity

The toxic effects are listed in Table 6. EAP treatment induced
grade 4 leukopenia in 9% of the cases; no episodes of grade 4
neutropenia or thrombocytopenia were observed. One patient
experienced an infection that required hospitalisation and
specific therapy. Twenty-one patients received chemotherapy
without experiencing any toxic events, whereas 11 patients
had one grade 1 event, five had one grade 2 event, six had one
grade 3 event and one had one grade 4 event. Gastrointestinal
toxicity was mild: one patient experienced grade 4 diarrhoea
and six had grade 4 vomiting. There were two treatment-
related deaths due to sepsis during the myelosuppression
period: one patient died 1 week after starting therapy, and the
other after the second cycle given at full doses after grade 4
toxicity (protocol violation).

Discussion

The present trial was designed to detect a 15% difference in
5-year survival between the two arms, from 30% in the control

Table 2. Site of first event and cause of death

aIncluding peritoneal carcinosis.

No. of events

Treatment (n = 135) Control (n = 136)

Disease relapse

Locoregionala 18 23

Distant 34 40

Both 5 4

Death

Tumour related 52 58

Treatment related 2 –

Cardiovascular disease 2 –

Intercurrent disease 2 4

Second malignancy – 1

Figure 2. Intention-to-treat analysis of all randomised patients. Kaplan–

Meier survival by treatment. Bottom: number of patients at risk by treat-

ment arm.

Figure 3. Kaplan–Meier DFS by treatment arm. Bottom: number of

patients at risk by treatment arm.
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arm to 45% in the treated patients, corresponding to a 40%
reduction in mortality. However, analysis of the study results
showed that the sequential regimen led to a 7% reduction in
mortality and a 17% reduction in the rate of disease relapse
rate, neither of which were statistically significant. Further-
more, 5-year OS in both groups (control 48%; treatment 52%)
was significantly better than that expected on the basis of
previously published data. This may be related to the fact that
our patients underwent sub-total or total gastrectomy with a
lymphadenectomy that was also usually extended to the extra-
perigastric nodes; long-term survival after adequate surgical
treatment has been reported in other studies [21–23].

The results of previous trials of adjuvant treatment in gastric
cancer patients are conflicting. Most studies have failed to
show any clear survival benefit in favour of adjuvant treat-
ment over surgery alone [24–29]. However, unlike our trial,
these studies were stratified by stage rather than TNM classifi-
cation, and many did not define a homogeneous surgical
approach or pathological quality control. In 1994, Hermans et
al. reported a meta-analysis showing an estimated common
odds ratio for mortality of 0.82 with a 95% CI of 0.68–0.98,
corresponding to a marginally significant effect in favour of
adjuvant therapy [5, 6]. Similar results were obtained in a
more recent meta-analysis of non-Asian randomised trials,

Table 3. Cox model results in terms of hazard ratio (HR), 95% confidence intervals (95% CI) and Wald’s P

Variable Reference category HR 95% CI P

Overall survival

Treatment arm: adjuvant therapy Control 0.932 0.649–1.339 0.704

T stage: T3/4 T1/2 2.347 1.636–3.368 0.014

N stage: N+ >6 N–/N+ ≤6 1.593 1.100–2.307 <0.001

Tumour site: upper third, whole Middle, distal third 1.443 0.936–2.224 0.097

Disease-free survival

Treatment arm: adjuvant therapy Control 0.834 0.593–1.172 0.296

T stage: T3/4 T1/2 2.347 1.667–3.304 <0.001

N stage: N+ >6 N–/N+ ≤6 1.609 1.138–2.276 0.007

Tumour site: upper third, whole Middle, distal third 1.562 1.038–2.351 0.033

Table 4. Effect of treatment effect on OS in different patient categories defined by tumour size, 
nodal status and tumour site, estimated using the Dixon and Simon Bayesian approacha

aTable shows the hazard ratio (HR) for treated patients versus controls and the corresponding 95% 
confidence intervals (95% CI) for each stratum.

Stratum HR 95% CI

T1/2 0.845 0.459–1.319

T3/4 1.038 0.689–1.652

N–/N+ ≤6 0.975 0.638–1.537

N+ >6 0.852 0.512–1.303

Middle, distal third 0.890 0.590–1.307

Upper third, whole 1.036 0.644–2.259

T1/2 N–/N+ ≤6 Middle, distal third 0.868 0.435–1.409

Upper third, whole 0.984 0.537–2.268

N+ >6 Middle, distal third 0.803 0.325–1.273

Upper third, whole 0.913 0.427–1.775

T3/4 N–/N+ ≤6 Middle, distal third 1.025 0.654–1.840

Upper third, whole 1.084 0.678–3.391

N+ >6 Middle, distal third 0.913 0.546–1.461

Upper third, whole 1.030 0.619–2.535
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which showed a relative risk with adjuvant chemotherapy of
0.94 (95% CI 0.89–1.00) [7]. A third meta-analysis by an
Italian group found clinically similar and highly significant
results in terms of the reduction in the risk of death (HR 0.82;
95% CI 0.75–0.89; P <0.001) [8].

In light of the above findings, it is likely that the treatment
regimen investigated in our trial is also effective, but the
benefit appears to be smaller than that which the study was
designed to detect, and this explains the lack of statistically
significant results. A multivariate analysis was carried out in

Table 5. Effect of treatment on DFS in different patient categories defined by tumour size, nodal 
status and tumour site, estimated using the Dixon and Simon Bayesian approacha

aTable shows the hazard ratio (HR) for treated patients versus controls and the corresponding 95% 
confidence intervals (95% CI) for each stratum

Stratum HR 95% CI

T1, T2 0.777 0.455–1.177

T3, T4 0.908 0.621–1.395

N–/N+ ≤6 0.878 0.592–1.350

N+ >6 0.771 0.477–1.150

Middle, distal third 0.801 0.550–1.154

Upper third, whole 0.922 0.591–1.952

T1/2 N–/N+ ≤6 Middle, distal third 0.795 0.436–1.254

Upper third, whole 0.886 0.522–2.022

N+ >6 Middle, distal third 0.737 0.325–1.139

Upper third, whole 0.828 0.421–1.578

T3/4 N–/N+ ≤6 Middle, distal third 0.905 0.592–1.545

Upper third, whole 0.955 0.615–2.798

N+ >6 Middle, distal third 0.810 0.491–1.251

Upper third, whole 0.908 0.559–2.071

Figure 4. OS by number of involved nodes (N–/N+ <6 and N+ >6).

Bottom: number of patients at risk by treatment arm.

Figure 5. DFS by number of involved nodes (N–/N+ <6 and N+ >6).

Bottom: number of patients at risk by treatment arm.
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order to assess whether patients might receive different
benefits from adjuvant therapy depending on T stage, N stage
or tumour location. Although this analysis also failed to reach
statistical significance, it is interesting to note that in the
presence of widespread nodal involvement (N+ >6), the over-
all survival of the patients treated with chemotherapy was
better than that of the control patients (42% compared with
20%). Although this apparently encouraging result must be
interpreted with caution, because it comes from a post hoc
exploratory analysis of a small patient subgroup.

The other interesting findings of our study include the low
incidence of locoregional relapses (13% in the treatment arm
and 17% in the control arm), which suggests that patients
undergoing D2 dissection may not benefit from adjuvant
chemoradiation; the recent Intergroup 116 study has demon-
strated that chemoradiation improves survival and local con-
trol in patients treated with limited surgery [29].

A second point is that our protocol treatment was well toler-
ated, as shown documented by the fact that full drug doses
were administered in >80% of the cases. Many FU-based
regimens, such as FU plus adriamycin and/or mitomycin, have
been studied in clinical adjuvant trials that have found evidence
of toxicity without any survival benefit [30]. Furthermore, this
is the first study using a second-generation cisplatin-containing
regimen in an adjuvant setting.

In conclusion, this randomised study shows a limited
benefit of adjuvant chemotherapy in radically resected gastric
cancer patients after adequate surgery. In such cases, more
efficacious strategies are warranted, such as new drug com-
binations (with or without high quality radiotherapy), and
research in the field of molecular markers might allow the
identification of patients who are more likely to benefit from
treatment.

Acknowledgements

The ITMO group thanks Mrs Barbara Formisano, Mrs Rita
Finotto and Dr Ettore Bichisao for their expert and tireless
efforts in data management and computer assistance. This trial
was partially supported by a grant from the AIRC (Italian
Association of Cancer Research). Presented in preliminary
form at the 36th Annual Meeting of the American Society of
Clinical Oncology, New Orleans, 20–22 May 2000.

The following investigators also participated in this study
and are to be considered as co-authors: Achille Recher,
General Hospital, Vallecamonica, Esine, Brescia; Vittorio
Gebbia, University of Palermo; Filippo de Braud, European
Institute of Oncology, Milano; Sergio Crispino, Hospital of
Arezzo; Giuseppe Comella, Istituto Tumori Pascale, Napoli;
Alessandro Scurelli, General Hospital of Cremona; Alessandra
Spinola, University of Milano; Sandro Barni, Hospital of
Monza; Elsa Locatelli, Hospital ‘V. Buzzi’, Milano; Vito
Lorusso, Hospital of Bari; Giuseppe Colosini, Hospital of
Leno; Daniele Fagnani, ASL 03, Vimercate, Milano; Luciano
Frontini, Hospital ‘S. Paolo’, Milano; Edda Simoncini, General
Hospital of Brescia; Pietro Sozzi, Hospital of Biella; Anna
Maria Bochicchio, C.R.O.B. Rionero in Vulture, Potenza;
Antonella Goisis, Hospital ‘S. Marco’, Zingonia, Bergamo;
Gabriella Farina, Hospital ‘Fatebenefratelli’ Milano; Gio-
vanni De Manzoni General Hospital of Verona; Giovanni
Mantovani University of Cagliari; Alberto Riccardi Hospital
‘S. Matteo’, Pavia; Gianni Fornari, Hospital of Torino; Paolo
Tralongo, Hospital ‘G. Di Maria’, Avola, Siracusa; Giuseppe
Tonini, Campus Bio-Medico Roma.

References
1. Parkin D, Pisani P, Ferlay J. Global Cancer Statistics. CA Cancer J

Clin 1999; 49: 33–64.

Table 6. Side effects

aFU, fluorouracil; LV, leucovorin.

Treatment WHO grade

1 2 3 4

No. % No. % No. % No. %

EAP treatment

Leukopenia 12 9 20 15 16 12 12 9

Neutropenia 1 1 1 1 4 3 –

Thrombocytopenia 3 3 5 4 2 2 –

Nausea and vomiting 34 26 26 20 12 9 6 5

Diarrhoea 9 8 19 15 2 2 –

Mucositis 12 11 7 5 10 8 2 1

FU + LV treatmenta

Diarrhoea 15 13 7 6 11 9 1 1

Mucositis 10 8 9 9 3 3 1 1

 by guest on M
ay 6, 2015

http://annonc.oxfordjournals.org/
D

ow
nloaded from

 

http://annonc.oxfordjournals.org/


307

2. Bonenkamp JJ, Hermans J, Sasako M, van de Velde CJ. Extended
lymph-node dissection for gastric cancer. N Engl J Med 1999; 340:
908–914.

3. Shimada K, Ajani JA. Adjuvant therapy for gastric carcinoma
patients in the past 15 years: a review of western and oriental trails.
Cancer 1999; 86: 1657–1668.

4. Kubota T, Kumai K, Kitajima M et al. Dose intensity of mitomycin C
in adjuvant cancer chemotherapy for patients with gastric cancer.
J Surg Oncol 1994; 57: 40–45.

5. Hermans J, Bonenkamp JJ, Boon MC et al. Adjuvant therapy after
curative resection for gastric cancer: meta-analysis of randomized
trials. J Clin Oncol 1993; 11: 1441–1447.

6. Hermans J, Bonenkamp JJ. Reply to correspondence by Pignon,
Ducreux and Rougier and Piedbois and Buyse. J Clin Oncol 1994; 12:
877–880.

7. Earle CC, Maroun JA. Adjuvant chemotherapy after curative
resection for gastric cancer in non-Asian patients: revisiting a meta-
analysis of randomised trials. Eur J Cancer 1999; 35: 1059–1064.

8. Mari E, Floriani I, Tinazzi A et al. Efficacy of adjuvant chemotherapy
after curative resection for gastric cancer: a meta-analysis of pub-
lished randomised trials. A study of the GISCAD (Gruppo Italiano
por lo Studio dei Carcinomi dell’Apparato Digerente). Ann Oncol
2000; 11: 837–843.

9. Hill ME, Cunningham D. Medical management of advanced gastric
cancer. Cancer Treat Rev 1998; 24: 113–118.

10. Wils J. The treatment of advanced gastric cancer. Semin Oncol 1996;
23: 397–406.

11. Preusser P, Wilke H, Achterrath W et al. Phase II study with the
combination etoposide, doxorubicin and cisplatin in advanced
measurable gastric cancer. J Clin Oncol 1989; 7: 1310–1317.

12. Wilke H, Preusser P, Fink U et al. Preoperative chemotherapy in
locally advanced and nonresectable gastric cancer: a phase II study
with etoposide, doxorubicin, and cisplatin. J Clin Oncol 1989; 7:
1318–1326.

13. Bajetta E, Di Bartolomeo M, de Braud F et al. Etoposide, doxorubicin
and cisplatin (EAP) treatment in advanced gastric carcinoma: a multi-
centre study of the Italian Trials in Medical Oncology (I.T.M.O.)
Group. Eur J Cancer 1994; 30A: 596–600.

14. Kelsen D, Atiq OT, Saltz L et al. FAMTX versus etoposide, doxo-
rubicin, and cisplatin: a random assignment trial in gastric cancer.
J Clin Oncol 1992; 10: 541–548.

15. Machover D, Goldschmidt E, Chollet P et al. Treatment of advanced
colorectal and gastric adenocarcinomas with 5-fluorouracil and high-
dose folinic acid. J Clin Oncol 1986; 4: 685–696.

16. Hermanek P, Sobin LH (eds): TNM Classification of Malignant
Tumors: International Union Against Cancer, 4th edition, 2nd
revision. Berlin: Springer 1992.

17. Muller G. General guidelines for surgery and pathology of the
Japanese Research Society for Gastric Cancer. Chirug 1985; 56: 539–
552.

18. Kajiyama Y, Tsurumaru M, Udagawa M et al. Prognostic factors in
adenocarcinoma of the gastric cardia: pathologic stage analysis and
multivariate regression analysis. J Clin Oncol, 1997; 15: 2015–2021.

19. Dixon DO, Simon R. Bayesian subset analysis. Biometrics 1991; 47:
871–881.

20. SAS Institute Inc. SAS/STAT™ User’s Guide, Version 6, 4th
edition, volumes 1 and 2. Cary, NC: SAS Institute Inc., USA 1990.

21. Roder JD, Bottcher K, Busch R et al. Classification of regional lymph
node metastasis from gastric carcinoma. Cancer 1998; 82: 621–631.

22. Bozzetti F, Marubini E, Bonfanti G et al. Subtotal versus total
gastrectomy for gastric cancer: five-year survival rates in a multi-
center randomized Italian trial. Italian Gastrointestinal Tumor Study
Group. Ann Surg 1999; 230: 170–178.

23. de Manzoni G, Verlato G, Guglielmi A et al. Prognostic significance
of lymph node dissection in gastric cancer. Br J Surg 1996; 83: 1604–
1607.

24. Macdonald JS, Fleming TR, Peterson RF et al. Adjuvant chemo-
therapy with 5-FU, adriamycin, and mitomycin-C (FAM) versus
surgery alone for patients with locally advanced gastric adeno-
carcinoma: A Southwest Oncology Group study. Ann Surg Oncol
1995; 2: 488–494.

25. Lise M, Nitti D, Marchet A et al. Final results of a phase III clinical
trial of adjuvant chemotherapy with the modified fluorouracil, doxo-
rubicin, and mitomycin regimen in resectable gastric cancer. J Clin
Oncol 1995; 13: 2757–2763.

26. Neri B, Cini G, Andreoli F et al. Randomized trial of adjuvant chemo-
therapy versus control after curative resection for gastric cancer:
5-year follow-up. Br J Cancer 2001; 84: 878–880.

27. Grau JJ, Estape J, Fuster J et al. Randomized trial of adjuvant chemo-
therapy with mitomycin plus ftorafur versus mitomycin alone in
resected locally advanced gastric cancer. J Clin Oncol 1998; 16:
1036–1039.

28. Cirera L, Balil A, Batiste-Alentorn E et al. Randomized clinical trial
of adjuvant mitomycin plus tegafur in patients with resected stage III
gastric cancer. J Clin Oncol 1999; 17: 3810–3815.

29. Macdonald JS, Smalley S, Benedetti J et al. Postoperative combined
radiation and chemotherapy improves disease-free survival and over-
all survival in resected adenocarcinoma of the stomach and g.e. junc-
tion (abstract). Proc Am Soc Clin Oncol;  2000; 19: 1.

30. Coombes RC, Schein PS, Chilvers CE et al. A randomized trial
comparing adjuvant fluorouracil, doxorubicin and mitomycin with
no treatment in operable gastric cancer. International Collaborative
Cancer Group. J Clin Oncol 1990; 8: 1362–1369.

 by guest on M
ay 6, 2015

http://annonc.oxfordjournals.org/
D

ow
nloaded from

 

http://annonc.oxfordjournals.org/

