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Patients and Methods
This open, randomized, phase III study was carried out in 71 centers. Patients with locally
advanced or metastatic gastric or EGJ cancer were randomly assigned to receive either ECX as
ﬁrst-line treatment (ECX arm) or FOLFIRI (FOLFIRI arm). Second-line treatment was predeﬁned
(FOLFIRI for the ECX arm and ECX for the FOLFIRI arm). The primary criterion was time-totreatment failure (TTF) of the ﬁrst-line therapy. Secondary criteria were progression-free survival
(PFS), overall survival (OS), toxicity, and quality of life.
Results
In all, 416 patients were included (median age, 61.4 years; 74% male). After a median follow-up
of 31 months, median TTF was signiﬁcantly longer with FOLFIRI than with ECX (5.1 v 4.2 months;
P ⫽ .008). There was no signiﬁcant difference between the two groups in median PFS (5.3 v 5.8
months; P ⫽ .96), median OS (9.5 v 9.7 months; P ⫽ .95), or response rate (39.2% v 37.8%).
First-line FOLFIRI was better tolerated (overall rate of grade 3 to 4 toxicity, 69% v 84%; P ⬍ .001;
hematologic adverse events [AEs], 38% v 64.5%; P ⬍ .001; nonhematologic AEs: 53% v 53.5%;
P ⫽ .81).
Conclusion
FOLFIRI as ﬁrst-line treatment for advanced gastric and EGJ cancer demonstrated signiﬁcantly
better TTF than did ECX. Other outcome results indicate that FOLFIRI is an acceptable ﬁrst-line
regimen in this setting and should be explored as a backbone regimen for targeted agents.
J Clin Oncol 32:3520-3526. © 2014 by American Society of Clinical Oncology
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Purpose
To compare epirubicin, cisplatin, and capecitabine (ECX) with ﬂuorouracil, leucovorin, and
irinotecan (FOLFIRI) as ﬁrst-line treatments in patients with advanced gastric or esophagogastric
junction (EGJ) adenocarcinoma.
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e-mail: guimbaud.r@chu-toulouse.fr.
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INTRODUCTION

Advanced gastric adenocarcinoma has a poor prognosis with a spontaneous median survival of 3 to 6
months.1 Chemotherapy is the standard palliative
treatment in patients with an acceptable clinical status because it provides better survival and quality of
life than supportive care. Many chemotherapy regimens have demonstrated efﬁcacy in advanced gas-

tric cancer (AGC). Combinations of cisplatin and
ﬂuorouracil (CF) and combinations of epirubicin,
cisplatin, and ﬂuorouracil (ECF) are old standards
that are still active and widely used today. In the past
decade, more drugs, including oral ﬂuorouracil, docetaxel, oxaliplatin, and irinotecan, have proved to
be effective for this indication. New ﬁrst-line regimens demonstrated equivalence (epirubicin, cisplatin, and capecitabine [ECX]; epirubicin, oxaliplatin,
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and capecitabine [EOX]; and mFOLFOX) or superiority (docetaxel,
cisplatin, and ﬂuorouracil [DCF]) to CF or ECF.2-4 Their long-term
beneﬁt remains poor with overall survival still less than 1 year (7 to 9
months in most studies). Second-line chemotherapy has recently been
validated in randomized studies5-7 in patients with a functional status
capable of tolerating it.
Recently, anti– human epidermal growth factor receptor 2
(HER2; Herceptin) was the ﬁrst targeted therapy to show efﬁcacy. This
drug was beneﬁcial in a subgroup representing no more than 25% of
all patients with gastric cancer with overexpression of HER2.8 No
other targeted therapy is currently available for the ﬁrst-line treatment
of AGC because anti– epidermal growth factor receptor and anti–
vascular endothelial growth factor approaches failed to demonstrate
efﬁcacy in recent phase III studies.9-11 Finally, for AGC without overexpression of HER2, several ﬁrst-line chemotherapy regimens that
combine two or three cytotoxic agents (including ﬂuorouracil, anthracycline, platinum, and derived taxanes) are available.12 These regimens are characterized by similar efﬁcacy but different levels of
toxicity. In this palliative setting, toxicity proﬁles are particularly important and have to be considered before choosing a treatment.
Irinotecan has demonstrated activity in AGC as both a ﬁrstand second-line treatment in several phase II studies and in one
phase III trial.13-15 In the Dank et al14 phase III trial, the combination of irinotecan with once per week 22-hour infusions of ﬂuorouracil was not inferior to CF and demonstrated a more favorable
safety proﬁle and a trend toward a better quality of life.14,16 Despite
favorable data from these prior studies, the combination of irinotecan and ﬂuorouracil has not gained acceptance as a therapeutic
option in the ﬁrst-line treatment of AGC.
Our study compared ﬂuorouracil, leucovorin, and irinotecan (FOLFIRI), the usual combination of irinotecan and ﬂuorouracil widely used in colon cancer treatment, and ECX as
ﬁrst-line treatment for patients with gastric or esophagogastric
junction (EGJ) adenocarcinoma.

PATIENTS AND METHODS
Study Population
This prospective, open, randomized, phase III study was performed in 71
French centers and was a collaborative study conducted by the Fédération
Francophone de Cancérologie Digestive, the Fédération Nationale des Centres
de Lutte Contre le Cancer, and the Groupe Cooperateur Multidisciplinaire en
Oncologie (FFCD-Unicancer-GERCOR).
Patients with histologically conﬁrmed, unresectable, locally advanced
or metastatic gastric or EGJ adenocarcinoma were eligible. Other inclusion
criteria were age 18 years or older, measurable and/or assessable lesions
according to RECIST criteria,17 WHO performance score (PS) ⱕ 2, ability
to take oral medications, no previous palliative chemotherapy (ⱖ 6
months from adjuvant chemotherapy was allowed), ⱖ 3 weeks from previous radiotherapy, sufﬁcient bone marrow function, creatininemia ⱕ 110
mol/L, and bilirubinemia ⱕ 35 mol/L.
Exclusion criteria were history of ﬂuorouracil or anthracycline cardiotoxicity, cardiac or coronary deﬁciency; known cerebral or meningeal metastasis; other life-threatening cancer; being pregnant or breast-feeding; inability
to complete the European Organisation for Research and Treatment of Cancer
Quality of Life Questionnaire C30 (EORTC QLQ-C30) questionnaire; or
unable to plan regular follow-up for any reason. All participants gave their
written informed consent before inclusion. The study was approved by relevant ethics committees.
www.jco.org

Study Design, Patient Stratiﬁcation, and Treatment
Patients were randomly assigned (1:1) to receive either ECX as the
ﬁrst-line treatment (ECX arm) or FOLFIRI (FOLFIRI arm). Stratiﬁcation
criteria were WHO PS (0 v 1 to 2), measurable or assessable lesions, center,
history of adjuvant chemotherapy or radiochemotherapy, tumor localization
(gastric v EGJ), and pathologic type (linitis plastica or not). The second-line
treatment was predetermined to reduce discrepancies in practices between the
arms: second-line FOLFIRI for patients in the ECX arm and second-line ECX
for patients in the FOLFIRI arm.
The ECX regimen consisted of epirubicin 50 mg/m2 (15-minute
intravenous [IV] infusion) plus cisplatin 60 mg/m2 (1-hour IV infusion)
on day 1 followed by oral capecitabine 1 g/m2 twice per day from day 2 to
day 15 every 3 weeks18; the maximum cumulative dose of epirubicin
authorized was 900 mg/m2.
The FOLFIRI regimen consisted of irinotecan 180 mg/m2 (90-minute IV
infusion) and leucovorin 400 mg/m2 (2-hour IV infusion) followed by a
ﬂuorouracil 400 mg/m2 IV bolus and then ﬂuorouracil 2,400 mg/m2 as a
46-hour continuous infusion every 2 weeks. Dose modiﬁcations, appropriate
hydration, and premedication were predeﬁned in the study protocol.
The ﬁrst-line treatment was dispensed until disease progression, unacceptable toxicity, patient’s request to stop treatment, or death. The second-line
treatment was given after a minimum treatment-free interval of 3 weeks and
biologic and clinical recovery.
Before each chemotherapy cycle, a clinical examination and complete
laboratory assessments were performed. Every 8 weeks from random assignment to progression, an electrocardiogram, a thoracoabdominal computed
tomography (CT) scan, and complete laboratory and quality-of-life (QoL)
assessments were performed.
Efﬁcacy Criteria
The primary end point was time-to-treatment failure (TTF) for the
ﬁrst-line therapy in the two treatment arms. TTF was deﬁned as the time
between random assignment and disease progression, treatment discontinuation, or death.
The secondary end points were progression-free survival (PFS) deﬁned
as the time between random assignment and disease progression or death and
overall survival (OS) deﬁned as the time between random assignment and
death. Toxicity was evaluated by National Cancer Institute Common Toxicity
Criteria version 2.0 and QoL.
Tumor response was evaluated by investigators and classiﬁed according to RECIST criteria.17 CT scans were performed before the start of
treatment and then every 8 weeks until disease progression for each treatment line and in each arm. QoL was collected by using the EORTC
QLQ-C30 (15 dimensions) and the EORTC QLQ-STO22 (22 questions;
the gastric cancer module) questionnaires.19
Selection of Population Size
To detect an expected improvement in median TTF during ﬁrst-line
treatment from 3.45 months with ECX to 4.60 months with FOLFIRI
(two-sided ␣ ⫽ 5%, ␤ ⫽ 20%), it was necessary to include 416 patients over
48 months to observe 379 events, taking into account a planned interim
analysis at 190 events. This interim analysis to test the superiority of
FOLFIRI was done when 349 patients had been included and 252 events
had been observed (67% of events required). Superiority could not be
reached (P ⫽ .78), so the study continued.20
Statistical Analyses
All efﬁcacy analyses were performed on an intent-to-treat principle. The
safety population was deﬁned as all patients receiving at least one dose of study
treatment. Qualitative variables are described as numbers and percentages,
and quantitative variables are described as means, standard deviations, and
medians and ranges (minimum-maximum). On-treatment variables (response, duration of treatment) were compared by using the 2 test, Fisher’s
exact test, or a nonparametric Wilcoxon test, depending on the type and
distribution of the variables.
© 2014 by American Society of Clinical Oncology
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Randomly assigned
(N = 416)

ECX/FOLFIRI
(n = 209)
Excluded (without first line)
Progression/death
Other reason

FOLFIRI/ECX
(n = 207)
(n = 9)
(n = 6)
(n = 3)

Excluded (without first line)
Progression/death
Other reason

Received first-line ECX
(n = 200)
Excluded (without second line)
Progression/death
Other reason

(n = 4)
(n = 3)
(n = 1)

Fig 1. CONSORT diagram. ECX, epirubicin, cisplatin, and capecitabine; FOLFIRI,
irinotecan, leucovorin, ﬂuorouracil bolus,
and continuous infusion.

Received first-line FOLFIRI
(n = 203)
(n = 99)
(n = 80)
(n = 19)

Excluded (without second line) (n = 122)
Progression/death
(n = 108)
Other reason
(n = 14)

Received second-line FOLFIRI
(n = 101)

Received second-line ECX
(n = 81)

Median follow-up was calculated according to reverse Kaplan-Meier
estimates. Survival curves were plotted by using Kaplan-Meier estimates and
were compared by using the log-rank test. Univariate Cox models were used to
calculate the hazard ratio (HRs) with 95% CIs. To assess the assumption of
proportional hazards of Cox models, Schöenfeld residuals were plotted. QoL
scores were calculated according procedures deﬁned in the EORTC QLQ-C30
scoring manual. An analysis of time until deﬁnitive deterioration of QoL
(decrease in QLQ-C30 score of ﬁve or more points without any improvement)
was performed. All analyses were performed by using SAS software version 9.1
(SAS Institute, Cary, NC). The level of statistical signiﬁcance was P ⬍ .05.

RESULTS

Study Population
A total of 416 patients (ECX, n ⫽ 209; FOLFIRI, n ⫽ 207) were
randomly assigned to receive the study treatment between June 2005
and May 2008 (Fig 1). The two groups were balanced for demographic
and clinical characteristics (Table 1). Median age was 61.4 years, 74%
of patients were male, and 82% had a WHO PS of 0 to 1.

Table 1. Patients’ Demographic and Clinical Characteristics at Baseline
ECX Arm (n ⫽ 209)
Characteristic
Age, years
Median
Range
Male sex
WHO PS
0
1
2
Missing
Tumor location
EGJ
Gastric
Missing
Primary site resected
Linitis plastica
Metastatic disease
Previous treatment
Type of previous treatment
Chemotherapy plus radiotherapy
Chemotherapy alone
Other

No.

%

FOLFIRI Arm (n ⫽ 207)
No.

61.4
27.9-83.8

%

Total (N ⫽ 416)
No.

61.4
28.8-81.0

%
61.4
27.9-83.8

154

73.7

155

74.9

309

74.3

61
108
36
4

29.2
51.7
17.2
1.9

71
102
27
7

34.3
49.3
13.0
3.4

132
210
63
11

31.7
50.5
15.1
2.6

73
133
3
54
45
173
23

34.9
63.6
1.4
25.8
21.5
82.8
11.0

63
138
6
48
53
176
20

30.4
66.7
2.9
23.2
25.6
85.0
9.7

136
271
9
102
98
349
43

32.7
65.1
2.2
24.5
23.6
83.9
10.3

12
4
7

52.2
17.4
30.4

13
5
2

65.0
25.0
10.0

25
9
9

58.1
20.9
20.9

Abbreviations: ECX, epirubicin, cisplatin, and capecitabine; EGJ, esophagogastric junction; FOLFIRI, ﬂuorouracil, leucovorin, and irinotecan; PS, performance status.
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TTF (proportion)

1.0

Second-line chemotherapy. In all, 48% of patients in the ECX
arm and 39% in the FOLFIRI arm received second-line chemotherapy (P ⫽ .06). The median number of cycles received was three
(range, three to 15) in the ECX arm and eight (range, four to 44) in
the FOLFIRI arm. Approximately 19% of patients received thirdline treatment (at the discretion of the investigator).

HR, 0.77; 95% CI, 0.63 to 0.93; P = .008
ECX
FOLFIRI

0.8

0.6

0.4

0.2

2

0

4

6

8

10

12

14

16

8
19

5
9

4
6

Time (months)
No. at risk
ECX
209
FOLFIRI
207

145
157

108
123

61
81

33
50

14
28

Fig 2. Time-to-treatment failure (TTF) according to treatment arm (KaplanMeier estimation). ECX arm: epirubicin, cisplatin, and capecitabine as the ﬁrst-line
treatment; FOLFIRI arm: irinotecan, leucovorin, ﬂuorouracil bolus, and continuous infusion as the ﬁrst-line treatment. HR, hazard ratio.

The location of the primary tumor was gastric in 65% of the
patients and EGJ in 33%; the primary site was resected for 25%. Linitis
plastica was present in 24% of the patients. Most of the patients (84%)
had metastatic disease (synchronous in 83% of the patients). Only 43
patients (10.3%) had received previous anticancer treatment in an
adjuvant or neoadjuvant setting (Table 1).
A CONSORT ﬂow diagram for the patients is provided in Figure
1. Nine patients in the ECX arm and four in FOLFIRI arm did not
receive any study treatment because of rapid disease progression,
death before treatment initiation, or for other reasons. These patients
were excluded from the safety analysis. All randomly assigned patients
(n ⫽ 416) were eligible for the efﬁcacy analysis on an intent-to-treat
basis, and 403 patients (ECX arm: 200; FOLFIRI arm: 203) were
eligible for the safety analysis.
Treatment Administered
First-line chemotherapy. The median number of cycles received
was six (range, three to 21) in the ECX arm and 12 (range, four to 72)
in the FOLFIRI arm.

Primary End Point
After a median follow-up of 31 months, the median TTF for the
ﬁrst-line therapy was signiﬁcantly shorter in the ECX arm (4.24
months; 95% CI, 3.48 to 4.65 months) than in the FOLFIRI arm (5.08
months; 95% CI, 4.53 to 5.68 months; log-rank P ⫽ .008; HR, 0.77;
95% CI, 0.63 to 0.93; Fig 2).
Disease progression was the major cause of treatment discontinuation in both arms; it was less frequent in the ECX arm (48%) than in
the FOLFIRI arm (61%). Other causes of treatment discontinuation
were toxicity (14.5% [ECX] v 3.9% [FOLFIRI]), patient’s request to
stop (9.8% [ECX] v 6.4% [FOLFIRI]), change in general status (15%
in each arm), and death (6.5% [ECX] v 10% [FOLFIRI]).
PFS and OS
There was no signiﬁcant difference in median PFS between the
ECX arm and the FOLFIRI arm (5.29 months [95% CI, 4.53 to 6.31
months] v 5.75 months [95% CI, 5.19 to 6.74 months]; log-rank
P ⫽ .96; HR, 0.99; 95% CI, 0.81 to 1.21). Similarly, there was no
signiﬁcant difference in median OS between the two arms (9.49
months [95% CI, 8.77 to 11.14 months] v 9.72 months [95% CI,
8.54 to 11.27 months]; log-rank P ⫽ .95; HR, 1.01; 95% CI, 0.82 to
1.24; Table 2).
Response Rate
The objective response rate (ORR) for the ﬁrst-line-treatment
was determined in 189 of 209 patients in the ECX arm and 198
of 207 patients in the FOLFIRI arm. There was no signiﬁcant
difference between the two arms (39.2% v 37.8%, respectively,
including 3.7% and 4% complete response rate). Similarly, the
ORR for the second-line treatment was not statistically different: 13.7% in the ECX arm (receiving FOLFIRI as second-line
treatment) versus 10.1% in the FOLFIRI arm (receiving ECX as
second-line treatment).

Table 2. Efﬁcacy Results for PFS and OS
ECX Arm (n ⫽ 209)
Variable

No.

PFS, months
Median
Range
24-month survival
OS, months
Median
Range
24-month survival

%

FOLFIRI Arm (n ⫽ 207)
95% CI

No.

%

95% CI

P
.96ⴱ

5.29
4.53-6.31

5.75
5.19-6.74
5.03

2.46 to 8.97

2.76

1.01 to 6.03
.95ⴱ

9.49
8.77-11.14

9.72
8.54-11.27
11.17

7.03 to 16.36

10.71

6.51 to 16.09

Abbreviations: ECX, epirubicin, cisplatin, and capecitabine; FOLFIRI, ﬂuorouracil, leucovorin, and irinotecan; OS, overall survival; PFS, progression-free survival.
ⴱ
Log-rank test.
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Safety
First-line treatment. The overall rate of grade 3 to 4 toxicity was
signiﬁcantly higher with ECX than with FOLFIRI (84% v 69%, respectively; P ⬍ .001). High-grade hematologic adverse events were significantly more frequent with ECX than with FOLFIRI (64.5% v 38%,
respectively; P ⬍ .001), but no signiﬁcant difference was noticed for
nonhematologic adverse events (53.5 v 53%, respectively; P ⫽ .81;
Table 3).
Second-line treatment. No signiﬁcant difference between the two
arms was observed (Table 3).
Death as a result of toxicity. A total of 16 treatment-related deaths
as a result of toxicity occurred: seven with ﬁrst-line ECX and two with
second-line FOLFIRI in the ECX arm; ﬁve with ﬁrst-line FOLFIRI and
two with second-line ECX in the FOLFIRI arm. Six of the 16 events
were related to hematologic toxicities, ﬁve to global deterioration of
the patient, three to sudden death and/or stroke, one to acute renal
failure, and one to digestive toxicity.
QoL
More than 85% of patients in each arm completed at least one
QLQ-C30 questionnaire. The median number of questionnaires per
patient was two (range, one to 11) in the ECX arm and three (range,
one to 12) in the FOLFIRI arm. For QLQ-STO22, the median number
was two (range, one to 12) in each arm.
Our analysis focused on the QLQ-C30 global health score, physical score, and fatigue. There was no signiﬁcant difference in any of

Table 3. Maximum Severity Grade for Toxicities
ECX Arm
Toxicity and Grade

No.

First-line
Nonhematologic
Grade 0 to 2
Grade 3 to 4
Missing
Hematologic
Grade 0 to 2
Grade 3 to 4
Missing
Overall
Grade 0 to 2
Grade 3 to 4
Missing
Second-line
Nonhematologic
Grade 0 to 2
Grade 3 to 4
Missing
Hematologic
Grade 0 to 2
Grade 3 to 4
Missing
Overall
Grade 0 to 2
Grade 3 to 4
Missing

200

%

FOLFIRI Arm
No.

%

Pⴱ

203
.81

85
107
8

42.5
53.5
4.0

90
108
5

44.3
53.2
2.5

60
129
11

30.0
64.5
5.5

120
78
5

59.1
38.4
2.5

25
167
11
101

12.5
83.5
5.5

58
140
5
81

28.6
69.0
2.5

50
47
4

49.5
46.5
4.0

36
44
1

44.4
54.3
1.2

53
44
4

52.5
43.6
4.00

44
35
1

54.3
43.2
1.2

29
68
4

28.7
67.3
4.00

22
58
1

27.2
71.6
1.2

⬍ .001

⬍ .001

.39

.89

.73

Abbreviations: ECX, epirubicin, cisplatin, and capecitabine; FOLFIRI, ﬂuorouracil, leucovorin, and irinotecan.
ⴱ
P value from 2 test.
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these scores between the two arms and no real trend toward a rapid
deterioration in QoL. This conclusion was conﬁrmed by the time to
deﬁnitive deterioration. The median time was 7.6 months (95% CI,
6.1 to 8.9 months) in the ECX arm versus 7.4 months (95% CI, 6.2 to
8.6 months) in the FOLFIRI arm (P ⫽ .64). Further results for QoL
will be presented in a separate publication.
DISCUSSION

Optimal chemotherapy in the ﬁrst-line treatment of advanced gastric and
EGJ adenocarcinoma is still a matter of debate. Several combinations of
twoor,morecommonly,threecytotoxicagentshavebeenvalidatedinthis
setting. In this phase III trial involving 416 patients, ﬁrst-line chemotherapy with FOLFIRI demonstrated acceptable response and survival outcomes and was less toxic and better tolerated than ECX. The study
achieved the primary end point of superior TTF for FOLFIRI compared
with ECX, a key end point that factors in both disease status and therapy
toxicity, which lead to treatment discontinuation.
A recent updated meta-analysis provided evidence that
irinotecan-containing regimens procured a survival beneﬁt in ﬁrstline treatment of AGC.15 But a clear advantage of regimens that contain irinotecan over those that do not has not been established. In
particular, the combination of irinotecan plus cisplatin, as evaluated in
Japanese studies, did not improve outcome in AGC,21 perhaps because of an unfavorable toxicity proﬁle. Irinotecan plus a ﬂuorinated
pyrimidine seems to be preferred. Several trials have indicated that
irinotecan plus ﬂuorouracil could be effective and well tolerated22; in
particular, FOLFIRI could be an appropriate combination.
The survival data in our study are similar to those obtained in most
phaseIIIstudies,whichhighlightsthepoorprognosisofAGC.23 However,
compared with the pivotal British REAL-2 trial (Randomized ECF for
Advanced and Locally Advanced Esophagogastric Cancer), our results
with ECX appeared inferior in terms of PFS (6.7 months for REAL-2 and
5.29monthsinourstudy)andORR(46.4%and39.2%,respectively).The
different schedules of the ECX regimen (14 days of capecitabine every 21
days in our study) probably did not interfere; the dose-intensity was the
same,andbothregimenswerevalidatedinAGC.ThelowerPFSandORR
are likely explained by the greater rigor in our trial of performing CT scans
every 8 weeks, rather than the Medical Research Council practice of performing scans every 3 months, which probably inﬂated both PFS and
ORR. The ToGA study (ToGA Study—A Study of Herceptin [Trastuzumab] in Combination With Chemotherapy Compared With Chemotherapy Alone in Patients With HER2-Positive Advanced Gastric Cancer)
is the only recent phase III study to demonstrate a median OS superior to
11 months in both arms. However, it was carried out in patients with
HER2-positive AGC and excluded patients with linitis plastica, although
our population had a linitis plastica prevalence of 24%.8 Because the
diagnosis of linitis plastica depended on the investigator’s appraisal, it is
possible that some of these cases were limited to signet ring cell adenocarcinoma; however, this histologic characteristic is also a potential negative
prognostic factor.
Our study revives the important debate that there may be
nonplatinum-based chemotherapy alternatives in the ﬁrst-line treatment of AGC. Here, FOLFIRI clearly appears as an interesting option
for patients who are unable to take platinum-containing drugs. The
utility of epirubicin is also called into question; many continue to
debate whether anthracyclines should be used for therapy, given their
toxicity.23,24 Our results support abandoning their use.
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Finally, the treatment schedules evaluated in our trial did not
include a taxane; this could be criticized because taxanes have demonstrated noticeable activity in AGC.4-6 However, the beneﬁt of DCF was
balanced by its substantial toxicity, and median survival in these trials
was the same order of magnitude as that observed in European and
Western phase III studies and in our trial.
The choice of TTF as the primary end point could be considered.
Like PFS, TTF includes not only tumor progression and death but also
therapeutic failure. Thus, this end point introduces the idea of tolerance and overall acceptability of treatment, which is more representative of the beneﬁt-risk ratio of palliative treatments. In clinical practice,
appreciation of the beneﬁt-risk ratio should help clinicians and guide
therapeutic decisions in palliative situations.
Our study showed that ﬁrst-line FOLFIRI was signiﬁcantly less toxic
andbettertoleratedthanECX.Highratesofoveralltoxicities,themajority
of which are clinically manageable, are common with most of the usual
chemotherapy combinations in the AGC setting. In ﬁrst-line ECX, the
total for deaths as a result of toxicity was 3%, and the overall incidence of
high-grade toxicities reached 83.5%; in ﬁrst-line FOLFIRI, the total for
deaths as a result of toxicity was 1%, and the overall incidence of highgrade toxicities was 69%. The difference in TTF largely stems from the
10% higher rate of therapy discontinuation as a result of toxicity in the
ECXarm.Morepatientsstoppedtreatmentbecauseofprogressivedisease
with ﬁrst-line FOLFIRI compared with ECX.
Second-line monochemotherapies based on irinotecan or taxane
are now validated in AGC. Three studies have demonstrated a slight
survival beneﬁt compared with best supportive care.5-7 Although not
all patients are able to receive second-line treatment and because
strategic studies are infrequent in AGC, few data are available for
estimating the proportion and characteristics of these patients. In our
trial, the design included a second-line chemotherapy planned after
disease progression under the ﬁrst-line treatment. Forty-three percent
of patients received second-line therapy with no signiﬁcant difference
between arms, suggesting that, although patients were treated for a
longer time when FOLFIRI was the ﬁrst-line therapy than was the case
with ECX (4.8 v 3 months), the same proportion of patients had access
to second-line treatment.
Thecombinationoftargetedtherapieswithcytotoxicchemotherapy
is a promising approach to improving the treatment of AGC. Today, only
patients with AGC with overexpression of HER2 beneﬁt from targeted
therapy.8 The other targeted therapies in ﬁrst-line phase III clinical trials
failed. The addition of bevacizumab to ﬂuorouracil-platinum demonstrated no superior efﬁcacy in the AVAGAST trial (A Study of Bevacizumab in Combination With Capecitabine and Cisplatin as First-line
Therapy in Patients With Advanced Gastric Cancer [AVAGAST]).11
Likewise, recently published phase III studies that evaluated anti–
epidermal growth factor receptors were also negative, such as the REAL 3
(REAL 3: A Randomised Open-labelled Multicentre Trial of the Efﬁcacy
of Epirubicin, Oxaliplatin and Capecitabine [EOX] With or Without
Panitumumab in Previously Untreated Advanced Oesophago-gastric
Cancer) and EXPAND (Erbitux [Cetuximab] in Combination With XeREFERENCES
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ERRATA
The March 10, 2015, article by Den et al, entitled “Genomic
Classiﬁer Identiﬁes Men With Adverse Pathology After Radical
Prostatectomy Who Beneﬁt From Adjuvant Radiation Therapy” (J Clin Oncol 33:944-951, 2015), contained errors. In
Figures 2A, 2B, 4A, and 4B, data in the ﬁrst and third rows of the
“No. at risk” tables below the ﬁgure parts were inadvertently
transposed.
In Figure 2A, in the ﬁrst row of the table, the number of
patients at risk in the “CAPRA-S ⬍ 3” group was given as 79 at
0 years after radiotherapy (RT), 35 at 5 years after RT, and 16 at
10 years after RT, whereas it should have been 10 at 0 years after
RT, 6 at 5 years after RT, and 0 at 10 years after RT. In the third
row of the table, the number of patients at risk in the “CAPRAS ⬎ 5” group was given as 10 at 0 years after RT, 6 at 5 years after
RT, and 0 at 10 years after RT, whereas it should have been 79 at
0 years after RT, 35 at 5 years after RT, and 16 at 10 years after
RT.
In Figure 2B, in the ﬁrst row of the table, the number of
patients at risk in the “GC ⬍ 0.4” group was given as 34 at 0
years after RT, 14 at 5 years after RT, and 5 at 10 years after RT,
whereas it should have been 77 at 0 years after RT, 44 at 5 years
after RT, and 11 at 10 years after RT. In the third row of the
table, the number of patients at risk in the “GC ⬎ 0.6” group
was given as 77 at 0 years after RT, 44 at 5 years after RT, and 11

at 10 years after RT, whereas it should have been 34 at 0 years
after RT, 14 at 5 years after RT, and 5 at 10 years after RT.
In Figure 4A, in the ﬁrst row of the table, the number of
patients at risk in the “RT PSA ⬍ 0.1” group was given as 15 at
0 years after RT, 7 at 5 years after RT, and 3 at 10 years after RT,
whereas it should have been 12 at 0 years after RT, 7 at 5 years
after RT, and 2 at 10 years after RT. In the third row of the table,
the number of patients at risk in the “RT PSA ⬎ 0.5” group was
given as 12 at 0 years after RT, 7 at 5 years after RT, and 2 at 10
years after RT, whereas it should have been 15 at 0 years after
RT, 7 at 5 years after RT, and 3 at 10 years after RT.
In Figure 4B, in the ﬁrst row of the table, the number of
patients at risk in the “RT PSA ⬍ 0.1” group was given as 43 at
0 years after RT, 18 at 5 years after RT, and 6 at 10 years after RT,
whereas it should have been 20 at 0 years after RT, 10 at 5 years
after RT, and 4 at 10 years after RT. In the third row of the table,
the number of patients at risk in the “RT PSA ⬎ 0.5” group was
given as 20 at 0 years after RT, 10 at 5 years after RT, and 4 at 10
years after RT, whereas it should have been 43 at 0 years after
RT, 18 at 5 years after RT, and 6 at 10 years after RT.
The online version has been corrected in departure from
the print. Journal of Clinical Oncology apologizes for the error.
DOI: 10.1200/JCO.2015.61.9759; published April 20, 2015
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The November 1, 2014, article by Guimbaud et al, entitled “Prospective, Randomized, Multicenter, Phase III Study of Fluorouracil,
Leucovorin, and Irinotecan Versus Epirubicin, Cisplatin, and Capecitabine in Advanced Gastric Adenocarcinoma: A French intergroup
(Fédération Francophone de Cancérologie Digestive, Fédération Nationale des Centres de Lutte Contre le Cancer, and Groupe Coopérateur Multidisciplinaire en Oncologie) Study” (J Clin Oncol 32:35203526, 2014), contained errors.
In the Treatment Administered section, under First-Line
Chemotherapy, “The median number of cycles received was
two (range, one to seven) in the ECX arm and three (range, one
to 18) in the FOLFIRI arm” should read “The median number

of cycles received was six (range, three to 21) in the ECX arm
and 12 (range, four to 72) in the FOLFIRI arm.” Also in the
Treatment Administered section, under Second-Line Chemotherapy, “The median number of cycles received was one
(range, one to ﬁve) in the ECX arm and two (range, one to 11)
in the FOLFIRI arm” should read “The median number of
cycles received was three (range, three to 15) in the ECX arm
and eight (range, four to 44) in the FOLFIRI arm.”
The online version has been corrected in departure from
the print. The authors apologize for the mistakes.
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