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Abstract

Purpose The prognosis of patients with unresectable MO
gastric cancer remains very poor. We performed a phase 11
trial to explore the efficacy and toxicity of induction irino-
tecan-cisplatin (IC) followed by concurrent irinotecan-
cisplatin and radiotherapy (IC/RT) in this setting.

Methods and materials Patients with unresectable MO
gastric (GC) or oesophageal-gastric junction (EGJC) ade-
nocarcinomas were treated with two courses of IC (irino-
tecan, 65 mg/m?; cisplatin, 30 mg/m? on days 1 and 8 every
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21 days) followed by IC/RT (daily radiotherapy—45 Gy—
with concurrent IC: irinotecan, 65 mg/mz, and cisplatin,
30 mg/mz, on days 1, 8, 15, and 22). Resectability was reas-
sessed after this treatment, and surgical resection was per-
formed if feasible. The primary endpoint was the RO
resection rate after induction treatment.

Results Seventeen patients were included in the study
(EGIJC: 6; GC: 11). An RO resection was achieved in only 5
patients (29%), and according to the design of the trial
(Simon’s optimal two-stage) accrual of patients was
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terminated after the first stage. No patient died during IC,
whereas 3 patients (24%) died during IC/RT and one of 5
resected patients (20%) died during the first 30 days after
resection. The median survival was 10.5 months, and the
actuarial 2-year survival rate was 27%.

Conclusions Induction IC followed by IC/RT showed
poor efficacy and significant toxicity in patients with unre-
sectable GC/EGIJC.

Keywords Unresectable gastric cancer - Unresectable
oesophageal-gastric junction cancer - Induction
chemoradiotherapy - Irinotecan - Cisplatin

Introduction

In spite of the large geographical differences observed in
the incidence and mortality rates, gastric adenocarcinoma
(GC) appears to be the second most common cause of can-
cer death worldwide. In the European Union [1], 96,000
new cases were diagnosed and 71,000 patients died as a
consequence of the disease in 2006.

At the time of primary diagnosis, only 40% of patients in
Western countries will have potentially resectable disease
(30% will have unresectable locally advanced tumours and
the other 30% will have metastatic disease) [2].

The prognosis of unresectable non-metastatic (MO)
oesophageal-gastric junction cancer (EGJC) or GC is very
poor, with a median overall survival (OS) of 10-12 months
and a long-term OS of less than 5%. The treatment
approach in patients with unresectable EGJC is substan-
tially different to that considered for patients with unresec-
table GC. Patients with unresectable EGJC are commonly
treated with definitive chemoradiotherapy, in a similar
manner to patients with unresectable oesophageal cancer;
the role of salvage surgery being not well defined in this
setting [3]. On the other hand, patients with unresectable
GC are usually treated with systemic chemotherapy, and
the use of concomitant radiotherapy being much discussed
in this setting. Importantly, some studies suggest that if a
good response is achieved and salvage surgery becomes
feasible, resection could be curative for a significant group
of patients [4—7]. Induction chemoradiotherapy is an attrac-
tive approach in this setting as it could be more active as
well as it could potentially render more patients resectable
than induction chemotherapy alone. In a recently reported
Phase III trial [8], preoperative chemoradiotherapy demon-
strated a higher pathological complete response (pCR) rate
and a trend towards a better loco-regional control. It also
improved OS rather than preoperative chemotherapy in
patients with resectable EGJC.

The efficacy of induction chemoradiotherapy in this
setting may depend on the identification of more active
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chemotherapy regimens. One attractive option is the combi-
nation of irinotecan and cisplatin (IC), which has been
shown to be quite active in advanced gastroesophageal can-
cer [9, 10]. In addition, both drugs have demonstrated nota-
ble radiosensitising effects. The therapeutic approach
consisting in induction IC followed by IC with concomitant
radiotherapy (IC/RT) and thereafter surgery was evaluated
in a phase I trial in patients with resectable oesophageal
cancer (84% of patients had distal adenocarcinomas),
obtaining very promising results with a pCR rate of 21%
[11]. Thus, aimed by the encouraging results of this phase I
study, we performed a phase II trial to explore the activity
and toxicity of this therapeutic sequential approach in
patients with unresectable MO GC or EGJC.

Patients and methods
Patient selection and evaluation

The present study was conducted between December 2003
and October 2004 at eight institutions participating in the
Spanish Cooperative Group for Digestive Tumour Therapy
(TTD). The protocol was approved by the Ethics Commit-
tees of all participating institutions and by the Spanish
Health Authorities. The main inclusion criteria included
initially unresectable MO GC or EGJC with adenocarci-
noma histology (disease that had invaded the head of the
pancreas, hepatic hilium, upper mesenteric artery, aorta,
transverse mesocolon, retro-peritoneum, or diaphragm was
considered unresectable); age > 18 years; ECOG perfor-
mance status of <2; evaluable or measurable disease; no
previous treatment with chemotherapy or radiotherapy;
adequate bone marrow, renal, and hepatic function; no
concomitant illnesses or medical conditions; and no
psychological or sociological problems that could prevent
a patient’s understanding of the implications and require-
ments of the study.

Informed written consent was obtained from all patients
prior to study entry. All patients underwent a multidisci-
plinary evaluation to assess the stage and resectability of
the disease. Patients were staged with barium radiographs,
an oesophagogastroduodenoscopy study, an endoscopic
ultrasound (EUS) study, and a thoracic-abdominal-pelvic
computed tomography (CT) scan. Laparoscopic staging
was not required, although it was advised.

Study design

The primary endpoint of the study was the RO resection
rate after induction treatment. Secondary endpoints were
the safety profile, clinical and pathological response
and OS.



Cancer Chemother Pharmacol (2011) 67:75-82

77

The overall study design was as follows. Induction
treatment was concluded when either significant toxicity
or disease progression occurred; further treatment was
carried out at the investigator’s discretion. The clinical
response after induction chemotherapy (step 1) and after
induction chemoradiotherapy (step 2) was assessed using
CT and EUS. Resectability was reconsidered after the
completion of induction treatment (resectability criteria at
this point were the same as those considered at the
inclusion). In patients with potentially resectable disease
after induction treatment, surgical resection was
attempted 5-8 weeks after concluding the chemoradio-
therapy treatment.

RO resection was defined as the removal of all gross
tumours without any malignant cells more than 2 mm from
the edge of the proximal, distal, and circumferential mar-
gins. No further therapy was provided if a patient under-
went RO resection. In patients for whom the resection was
less than RO (R1, positive margin; R2, residual gross carci-
noma; no resection; or M1), palliative treatment was
administered at the investigator’s discretion. Pathological
response was evaluated in all resected patients, according to
Mandard criteria [12]

Toxicity was quantified using the common toxicity crite-
ria (CTC) of the U.S. National Cancer Institute (NCI), ver-
sion 2.0. Deaths due to toxicity were considered all those
that occurred during the treatment period or during the
30 days after treatment completion. OS was calculated
from the time of study entry until death.

A description of the outcomes and side effects according
to tumour location was planned as part of the design of the
trial. However, the study did not prove to be sufficiently
statistically powered for detecting differences according to
the tumour site. Therefore, the analysis according to the
different tumour sites was performed on an exploratory
basis only.

Treatment schedule

The complete treatment schedule is shown in Fig. 1 and
summarised below.

Step 1 Step 2 Step 3
IC IC/RT Surgery
WeeksO 1 2 3 4 5 6 7 8 9 10 11
LI S I e e (5-8 weeks
ICIC ICIC IC IC IC IC after RT)
—————

RT (45 Gy,1.8 Gy 5 d/w)
Irinotecan 65 mg/m” weekly
Cisplatin 30 mg/m” weekly

concomitant with

first 4 weeks of RT

Irinotecan 65 mg/mZ dl1,8
Cisplatin 30 mg/m*d 1, 8
every 21 d.

IC: irinotecan-cisplatin; IC/RT: irinotecan-cisplatin concomitant with radiotherapy

Fig. 1 Treatment schedule

Step 1: induction chemotherapy

Induction chemotherapy consisted of cisplatin (30 mg/m?
i.v.) and irinotecan (65 mg/m2 i.v.) (IC) administered on
days 1 and 8 and every 21 days for two courses. Drug doses
were decreased by 20% if grade > 3 non-haematological or
grade 4 haematological toxicity occurred.

Step 2: concurrent chemoradiotherapy

The radiotherapy-treated volume was determined using
3-dimensional planning systems; a multiple-field technique
was used depending on the tolerance of the healthy tissues
included in the fields. Radiation fields included the entire
stomach, any perigastric extension, and the lymph nodes
(gastric, coeliac, porta hepatis, gastroduodenal, splenic-
suprapancreatic, and retropancreatic-duodenal). A 5-cm
margin of the oesophagus was included for lesions involv-
ing the gastroesophageal junction, and a 5-cm margin of the
duodenum was included for distal lesions near the gastro-
duodenal junction. Radiotherapy was delivered by linear
accelerators, with a total dose of 45 Gy (25 fractions of
1.8 Gy each) delivered over 5 weeks using 618 MV pho-
tons. Concurrent chemotherapy consisted of cisplatin
(30 mg/m2 1.v.) and irinotecan (65 mg/m2 1.v.) administered
weekly during the first 4 weeks of radiotherapy (IC/RT).
Drug doses were decreased by 20% if grade > 3 non-hae-
matological or grade 4 haematological toxicity occurred.

Step 3: surgery

The tumour was resected when feasible, along with more
than a 5-cm luminal gastric margin; a 2-cm duodenal mar-
gin was used for distal cancers, and a 3-cm oesophageal
margin was used for proximal cancers. A subtotal gastrec-
tomy was considered adequate for distal GCs, and a total
gastrectomy was carried out at the surgeon’s discretion.
Either total gastrectomy or oesophagogastrectomy was
performed in patients with proximal cancers. In all cases,
a>D1 lymphadenectomy was required. An en bloc
resection was performed in those cases in which adjacent
organs were involved. The spleen was preserved whenever
possible.

Statistical design and methods

Calculation of the sample size was based on the RO resec-
tion rate as a primary endpoint using Simon’s optimal two-
stage design [13]. An RO rate of 40% was set as the lowest
desirable rate, and 60% was set as the target rate. Type I
and type II errors were established at 0.05 and 0.20, respec-
tively. Using the specified parameters, a maximum of 46
assessable patients was required. In the first stage, 16
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patients had to be evaluated, and in the event that less than
7 RO were observed, the study had to be terminated. How-
ever, if >7 patients achieved an R0 resection, 30 additional
patients (second stage) had to be entered. Finally, in case
that more than 23 RO resections were observed among 46
patients, this strategy would be considered for further phase
IIT development.

All analyses were performed on an intention-to-treat
basis. All reported P values were two-sided, and P values
<0.05 were considered statistically significant. A chi-square
analysis was used to detect statistical differences in propor-
tions. OS curves were generated using the Kaplan—Meier
method [14]. The log-rank test was used to compare the
curves of the different subgroups. Analyses were performed
using the SPSS software package, version 8 (SPSS Inc.,
Chicago, IL).

Results
Patient characteristics

Seventeen patients from eight different member institutions
of the TTD cooperative group were included in the study.
Patient characteristics are summarised in Table 1. The
treatment administered and follow-up information are sum-
marised in Fig. 2. According to the design of the trial
(Simon’s optimal two-stage), since the number of RO resec-
tions performed was less than 7 (in fact, only 5) accrual of
patients had to be terminated after the first stage, when 17
patients had been included.

Step 1: induction chemotherapy

All patients received at least one course of induction IC
chemotherapy and therefore were evaluable for toxicity.
Fourteen patients (82%) received 100% of the planned
chemotherapy dose. The maximum toxicity per patient
is shown in Table 2. No patient died during the induction
chemotherapy.

The response after induction chemotherapy is summa-
rised in Table 3. After step 1, thirteen patients proceeded to
step 2 (IC/RT) and 4 patients proceeded to palliative treat-
ment (3 patients progressed during IC and IC was discon-
tinued in the other patient because of toxicity).

Step 2: concurrent chemoradiotherapy

Thirteen patients received at least one course of IC con-
comitant with radiotherapy and were evaluated for toxicity.
Ten patients (76%) received 100% of the planned chemo-
therapy dose. The maximum toxicity per patient is shown in
Table 2. Three patients (23%) died during chemoradiotherapy:

@ Springer

Table 1 Patient characteristics

All pts EGIC GC
(17 pts) (6 pts) (11 pts)
Pts (%) Pts (%) Pts (%)
Location
EGIC
Siewert I 2 (33)
Siewert II 1(17)
Siewert II1 3 (50)
GC
Proximal 4 (36)
Distal 7 (64)
Stage
III-A (T4NOMO) 2(12) 1(17) 1(9)
IV (T4N+MO) 15(88) 5(83) 10 (91)
PS (ECOG)
0 5(29) 2 (33) 3(27)
1 11(65) 4(67) 7 (64)
2 1(6) 0 19
Laparoscopic/Laparotomic staging 9 (53) 3(50) 6 (55)
Unresectability cause
Head of pancreas invasion 3(18) 0 3(27)
Hepatic hilum invasion 3 (18) 2 (33) 109
Transverse mesocolon invasion 2 (12) 1(17) 109
Upper mesenteric artery invasion 1 (6) 1(17) 0
Various 2(12) 0 2 (18)
Not specified 6 (35) 2 (33) 4 (36)

EGJC oesophageal-gastric junction cancer, GC gastric cancer,
PS performance status, ECOG Eastern Cooperative Oncology Group,
Pts patients

one death was due to cerebral progression, the second to
febrile neutropenia, and the third to cardiac failure. The
response after step 2 is summarised in Table 3. After step 2,
8 patients proceeded to step 3 (surgery); the other 2 patients
were considered non-resectable.

Step 3: surgery

Surgical resection was attempted in 8 patients after IC/RT,
and RO resections were achieved in 5 patients (29% of the
17 patients included). One patient (20%) died during the
first 30 days after RO resection due to peritonitis. No pCR
was observed.

Follow-up

After a median follow-up of 25 months (range, 13-
40 months), the status of the group of 17 patients who made
up the study population was as follows: 3 patients were
alive and disease-free, 2 were alive with disease, and 12
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IC: 17 pts Table 2 Toxicity (highest toxicity per patient)
Step 1 (IC) All pts EGIC GC
4 pts (17 pts) (6 pts) (11 pts)
% % %
IC-RT: 13 pts 3pts | Dead during
T IC/RT Neutropenia (G 3—4) 23 33 18
8 pts ITD(r)ggzlp;t)St Febrile neutropenia 6 0 9
i Anaemia (G 3-4) 6 17
Surgery: 8 pts - Diarrhoea (G 3) 6 0 9
Pts Emesis (G 3—4) 12 17 9
N’F v Asthenia (G 3-4) 12 0 18
Y : Residual disease Deaths during step 1 0 0 0
RO Resection e
5 pts Paha"“; E’:atment Step 2 (IC/RT) (13 pts) (4 pts) 9 pts)
Neutropenia (G 3-4) 46 25 55
Febrile neutropenia 8 0 11
Relapse Dead w1'th Thrombocytopenia (G 3-4) 15 25 11
1 pts progressive )
Alive and disease Emesm. (G34) 8 25 0
Disease Free 8 pts Asthenia (G 3-4) 46 50 44
3 ot . -
pts Postoperative Card10tox1?1ty (G34) 8 0 ) 11 )
death Deaths during step 2 23 (3 pts) 25 (1 pt) 22 (2 pts’)
I'pt Alive with Step 3 (surgery) (5 pts) (3 pts) (2 pts)
disease
2 pts Death <30 days after surgery 20 (1 pt) 0 50 (1 pt)

Fig. 2 Administered treatment and follow-up

patients had died (1 after an RO resection, 2 as a result of
chemoradiotherapy toxicity and 9 owing to disease progres-
sion). Therefore, 13 patients suffered either relapse or dis-
ease progression, which was only loco-regional in 10
patients (59%) and loco-regional plus systemic in 3 patients
(18%). The median OS time was 10.5 months (95% CI:
6.9-14.1), and the 2-year OS rate was 27% (Fig. 3).

Oesophago-gastric junction cancer versus gastric cancer

A subgroup analysis of toxicity and efficacy according to
tumour location was attempted. However, the results of this
analysis should be considered with caution due to the small
sample size. Nonetheless, we found that there were no sta-
tistically significant differences between the two groups in
terms of patient characteristics (Table 1). Regarding
efficacy, a trend towards a higher RO resection rate was
observed in EGJC. When toxicity was examined, no differ-
ences were observed in patients during step 1 (IC), but
there was a trend towards a higher rate of haematological
toxicity during step 2 (IC/RT) and a higher postoperative
mortality rate in patients with GC. No significant differ-
ences in OS were observed between patients with EGJC
and GC (median/2-year OS: 8.4 months/25% and
12.8 months/28%, respectively, log-rank P = 0.81).

EGJC oesophageal-gastric junction cancer, GC gastric cancer, IC iri-
notecan-cisplatin, /C/RT irinotecan-cisplatin concomitant with radio-
therapy, Pts patients

% CNS progression
b 1 pt: febrile neutropenia; 1 pt: cardiotoxicity

Table 3 Response, resection intent and RO resection rate

Step 1 (IC) All pts EGIC GC
(17 pts) (6 pts) (11 pts)
% % %
Partial response 6 0 9
Stable disease 53 17 73
Progression 0 0 0
Not evaluable 41 83 18
Step 2 (IC/RT) (13 pts) (4 pts) (9 pts)
Partial response 8 0 11
Stable disease 48 50 55
Progression 10 0 11
Not evaluable 34 50 22
Step 3 (surgery) (17 pts) (6 pts) (11 pts)
Resection intent 47 (8 pts) 67 (4 pts) 36 (4 pts)
RO resection 29 (5 pts) 50 (3 pts) 18 (2 pts)
pCR 0 0 0

EGJC oesophageal-gastric junction cancer, GC gastric cancer, IC
irinotecan-cisplatin, /C/RT irinotecan-cisplatin concomitant with
radiotherapy, pCR pathologic complete response, Pts patients
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Discussion

The results of this phase II study suggest that the preopera-
tive chemoradiotherapy regimen explored in this trial (IC
followed by IC/RT) has little efficacy as an induction treat-
ment in unresectable MO GC or EGJC and should not be
considered for further development. The resection rate was

only 29%, no patient achieved a pCR and the OS was
somewhat disappointing (median OS 10.5 months, 2-year
OS 27%). It should be pointed out that, although radiother-
apy was added to the induction treatment with the intention
of improving loco-regional control, loco-regional failure
was present in all 13 patients who progressed or relapsed
(10 of these patients displayed only loco-regional failure,
and the other 3 patients also suffered from systemic pro-
gression). The efficacy of our approach seems to be clearly
lower than that reported by other groups that have con-
ducted phase II studies exploring the role of different induc-
tion chemotherapy regimens (without radiotherapy) in this
setting (Table 4) [4-7]. In those studies, RO resection rates
ranged from 40 to 63% and the median OS ranged from 17
to 22 months.

There are several potential explanations for the low
efficacy observed with our strategy. First of all, an staging
laparoscopy was performed in only 53% of the patients
included in the study and given to the fact that laparoscopy
is a better staging technique for ruling out early peritoneal
disease, it raises the question as to whether some patients
with no-diagnosed peritoneal involvement could have been
included in the study. Nevertheless, the lack of laparoscopy
does not seem to have played an important role in the poor
results of our trial because no patient was considered unre-
sectable after induction treatment due solely to peritoneal
disease, and no patient suffered an isolated peritoneal
relapse.

Another possible matter that could contribute to the lack
of efficacy of our strategy was the differences in the radio-
therapy environment. Specifically, in the current study,
radiotherapy involved neither centralised planning nor
centralised quality review, although there were general
guidelines regarding the field extension, total dose, and
fractionation. It has recently been shown that radiotherapy
quality assessment plays a critical role in studies involving
radiotherapy of the upper abdominal area, as great variabil-
ity in radiotherapy could have occurred in these types of
studies [15]. Whether this may have had a detrimental effect
in our study cannot be ruled out, but centralised planning
and quality review of the radiotherapy treatment should be
included in future studies to avoid this problem.

Table 4 Induction chemotherapy in unresectable, locally advanced gastric or oesophageal-gastric junction adenocarcinoma

Study (author) Chemotherpy No. of pts RO (%) Medium OS 3 year OS
Wilke [4] EAP 35 47 18 m 26%
Plukker [5] FMTX 20 40 22m

Cascinu [6] FLEP 82 45 17 m 31% (4y)
Shim [7] DCX 49 63 19 m 31%

EAP etoposide-doxorubicin-cisplatin, FMTX SFU-methotrexate, FLEP 5FU-leucovorin-epirubicin-cisplatin, DCX docetaxel-cisplatin-capecitabine,

Pts patients, RO RO resection rate, OS overall survival, m months, y year
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Finally, another possible cause of the low efficacy
observed in the present study could be related to the chemo-
therapy schedule employed. When this trial was planned
out, only data from phase II studies performed in patients
with advanced GC [9, 10], suggesting promising activity
for the IC combination, were available. However, the
results of a randomised phase II study comparing the IC
combination with the irinotecan-5FU-leucovorin combina-
tion were subsequently published, demonstrating a lower
response rate for the IC combination [16]. Moreover, the
recently presented results from a phase III trial comparing
irinotecan-5FU-leucovorin with cisplatin-5SFU in patients
with advanced GC failed to demonstrate an improvement
in OS in patients treated with the irinotecan-based
combination [17].

IC followed by concurrent IC/RT and then by surgery
(a preoperative three-step approach that included IC) was
also evaluated by our group in a phase II study in 23
patients with resectable GC or EGJC cancer [18]. In this
phase II study, we observed preoperative chemoradiother-
apy (IC followed by IC/RT) to be only moderately effica-
cious, in our study population, showing a pCR rate of 9%,
an RO resection rate of 65%, and a 2-year OS rate of 35%.
These efficacy rates appear to be better than those observed
in the present trial for unresectable patients, but seem to be
lower than those reported by other groups that have con-
ducted phase II studies of preoperative chemoradiotherapy
with other chemotherapy regimens in patients with resect-
able GC [15, 19, 20], suggesting that the IC combination
has limited efficacy in this setting.

Another important issue is the high mortality rate
observed in our trial, mainly during concomitant IC/RT
(3 deaths in 13 patients, 23%) or after surgery (1 death in 5
resected patients, 20%). In the trial performed by our group
using the same regimen (IC followed by concurrent IC/RT
and then by surgery) in resectable patients [18], no deaths
occurred during IC/RT (21 evaluable patients) and only one
out of 15 resected patients (7%) died during the first
30 days after resection. The higher toxicity rate observed in
this unresectable population of patients could be related to
several reasons including the more advanced stage and the
poorer performance status of these patients as well as
the wider radiotherapy fields that were used to include all
the extension of the disease. On the basis of the toxicity
figures observed in this population of patients with unresec-
table MO disease, less aggressive approaches would be
better explored in this setting.

In considering the efficacy and safety of this therapeutic
approach according to the disease site (EGIC vs. GC),
although no major differences were observed in terms of
OS (log-rank P =0.81), the results appear to be better in
EGIJC (less toxicity during IC/RT, lower mortality after
surgery and higher RO resection rate) than in GC. However,

as noted earlier, this subgroup analysis did not possess
sufficient power, as the number of patients in each subgroup
was too low to draw any meaningful conclusion. Neverthe-
less, the results of our exploratory analysis suggest that
definitive or induction chemoradiotherapy, which is already
considered a standard option in the treatment of unresec-
table distal oesophageal cancer and EGJC, could be less
effective and too toxic in patients with unresectable GC.

In conclusion, induction IC followed by IC/RT showed
poor activity and significant toxicity in patients with unre-
sectable GC/EGJC, and this regimen should not be further
investigated. Therefore, new strategies are warranted to
improve the current therapeutic results in this disease.
In this regard, new biological therapies aimed to inhibit or
modulate different targets of the signal transduction path-
ways that are thought to be functionally selective or overex-
pressed in certain tumour types, such as GC or EGJC, are
currently being evaluated in the advanced setting. The
results of the phase III trial TOGA have been recently
reported and have shown a significant improvement in
response rate and OS in patients with Her-2 + advanced
EGJC/GC by the addition of the anti-Her-2 monoclonal
antibody trastuzumab to standard cisplatin-fluoropyrimi-
din-based chemotherapy [21]. Several studies are evaluat-
ing the role of other targeted therapies, including EGFR
inhibitors and anti-angiogenic agents, in combination with
chemotherapy, in advanced GC and EGJC. Most of these
studies have included both, unresectable locally advanced
and metastatic disease; however, it would be better to per-
form specific trials for patients with locally advanced dis-
ease to evaluate the role of new systemic regimens and the
utility (or lack thereof) of adding loco-regional treatments
(radiotherapy and/or surgery) in this setting. These studies
should include properly designed analyses of the possible
predictive factors that could enable clinicians to choose the
best treatment option for each patient.

Acknowledgments We thank the patients and the medical and
nursing staff of all the participating institutions. We also thank David
Asensio, Julita Ocaiia, Matilde Salcedo, Noelia Vega, Yolanda Blanco
and Inmaculada Ruiz de Mena for their helpful comments on the
manuscript. This work was supported by an unrestricted grant from
Laboratorios Almirall, Barcelona, Spain.

Conflict of interest Fernando Rivera served on the advisory board
and received travel and research grants from Roche, Sanofi —Aventis
and Merck-Serono. Maica Galdn served on the advisory board for
Roche. No conflicts of interest pertain to the remaining authors.

References

1. Ferlay J, Autier P, Boniol M et al (2007) Estimates of the cancer
incidence and mortality in Europe in 2006. Ann Oncol 18:581-592

2. Brennan MF, Karpeh MS Jr (1996) Surgery for gastric cancer: the
American view. Semin Oncol 23:352

@ Springer



82

Cancer Chemother Pharmacol (2011) 67:75-82

10.

11.

. Chau I, Norman AR, Cunningham D et al (2009) The impact of

primary tumour origins in patients with advanced oesophageal,
oesophago-gastric junction and gastric adenocarcinoma—individ-
ual patient data from 1775 patients in four randomised controlled
trials. Ann Oncol 20(5):885-891

. Wilke H, Preusser P, Fink U et al (1989) Preoperative chemother-

apy in locally advanced and nonresectable gastric cancer: a phase
II study with etoposide, doxorubicin, and cisplatin. J Clin Oncol
7(9):1318-1326

. Plukker JT, Mulder NH, Sleijfer DT et al (1991) Chemotherapy

and surgery for locally advanced cancer of the cardia and fundus:
phase II study with methotrexate and 5-fluorouracil. Br J Surg
78(8):955-958

. Cascinu S, Scartozzi M, Labianca R et al (2004) High curative

resection rate with weekly cisplatin, 5-fluorouracil, epidoxorubi-
cin, 6S-leucovorin, glutathione, and filgastrim in patients with
locally advanced, unresectable gastric cancer: a report from the
Italian Group for the Study of Digestive Tract Cancer (GISCAD).
Br J Cancer 90(8):1521-1525

. Shim S, Chang H, Ryu M et al (2007) Phase II study of neoadju-

vant chemotherapy with docetaxel, capecitabine and cisplatin
(DXP) in patients with locally advanced unresectable or intra-
abdominal metastatic gastric cancer. Gastrointest Cancers Symp,
Abstract No: 65

. Stahl M, Walz MK, Stuschke M et al (2009) Phase III comparison

of preoperative chemotherapy compared with chemoradiotherapy
in patients with locally advanced adenocarcinoma of the esophag-
ogastric junction. J Clin Oncol 27(6):851-856

. Ajani JA (2005) Evolving chemotherapy for advanced gastric

cancer. Oncologist 10(Suppl 3):49-58

Ilson DH, Saltz L, Enzinger P et al (1999) Phase II trial of weekly
irinotecan plus cisplatin in advanced esophageal cancer. J Clin
Oncol 17(10):3270-3275

IIson DH, Bains M, Kelsen DP et al (2003) Phase I trial of escalat-
ing-dose irinotecan given weekly with cisplatin and concurrent
radiotherapy in locally advanced esophageal cancer. J Clin Oncol
21(15):2926-2932

@ Springer

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Mandard AM, Dalibard F, Mandard JC et al (1994) Pathologic
assessment of tumor regression after preoperative chemoradio-
therapy of esophageal carcinoma. Cancer 73:2680-2686

Simon R (1989) Optimal two-stage designs for phase II trials.
Control Clin Trials 10:1-10

Kaplan EL, Meier P (1958) Nonparametric estimation from
incomplete observations. J Am Stat Assoc 53:457-481

Ajani JA, Winter K, Okawara GS et al (2006) Phase II trial of pre-
operative chemoradiation in patients with localized gastric adeno-
carcinoma (RTOG 9904): quality of combined modality therapy
and pathological response. J Clin Oncol 24:3953-3958

Pozzo C, Barone C, Szanto J et al (2004) Irinotecan in combina-
tion with 5-fluorouracil and folinic acid or with cisplatin in patients
with advanced gastric or esophageal-gastric junction adenocarci-
noma: results of a randomized phase II study. Ann Oncol 15:1773—
1781

Dank M, Zaluski J, Barone C et al (2005) Randomized phase 3 tri-
al of irinotecan (CPT-11) + 5FU/folinic acid (FA) vs CDDP +
SFU in Ist-line advanced gastric cancer patients. J Clin Oncol
23(suppl):308s Abstract No 4003

Rivera F, Galdn M, Tabernero J et al (2009) Phase II trial of pre-
operative irinotecan-cisplatin followed by concurrent irinotecan-
cisplatin and radiotherapy for resectable locally advanced gastric
and esophagogastric junction adenocarcinoma. Int J Radiat Oncol
Biol Phys [Epub ahead of print]

Ajani JA, Mansfield PF, Janjan N et al (2004) Multi-institutional
trial of preoperative chemoradiotherapy in patients with poten-
tially resectable gastric carcinoma. J Clin Oncol 22:2774-2780
Ajani JA, Mansfield PF, Crane CH et al (2005) Paclitaxel-based
chemoradiotherapy in localized gastric carcinoma: degree of path-
ologic response and not clinical parameters dictated patient out-
come. J Clin Oncol 23:1237-1244

Van Cutsem E, Kang Y, Chung H et al (2009) Efficacy results
from the ToGA trial: a phase III study of trastuzumab added to
standard chemotherapy (CT) in first-line human epidermal growth
factor receptor 2 (HER2)-positive advanced gastric cancer (GC).
J Clin Oncol 27(suppl):18s Abstract No LBA4509



	Phase II trial of induction irinotecan-cisplatin followed by concurrent irinotecan-cisplatin and radiotherapy for unresectable, locally advanced gastric and oesophageal-gastric junction adenocarcinoma
	Abstract
	Introduction
	Patients and methods
	Patient selection and evaluation
	Study design
	Treatment schedule
	Step 1: induction chemotherapy
	Step 2: concurrent chemoradiotherapy
	Step 3: surgery

	Statistical design and methods

	Results
	Patient characteristics
	Step 1: induction chemotherapy
	Step 2: concurrent chemoradiotherapy
	Step 3: surgery
	Follow-up
	Oesophago-gastric junction cancer versus gastric cancer


	Discussion
	Acknowledgments

	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


