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A B S T R A C T

Purpose
Although often investigated in locally advanced esophageal cancer (EC), the impact of neoadjuvant

chemoradiotherapy (NCRT) in early stages is unknown. The aim of this multicenter randomized
phase Il trial was to assess whether NCRT improves outcomes for patients with stage | or Il EC.

Methods

The primary end point was overall survival. Secondary end points were disease-free survival,
postoperative morbidity, in-hospital mortality, RO resection rate, and prognostic factor identifica-
tion. From June 2000 to June 2009, 195 patients in 30 centers were randomly assigned to surgery
alone (group S; n = 97) or NCRT followed by surgery (group CRT; n = 98). CRT protocol was 45
Gy in 25 fractions over 5 weeks with two courses of concomitant chemotherapy composed of
fluorouracil 800 mg/m? and cisplatin 75 mg/m?2. We report the long-term results of the final
analysis, after a median follow-up of 93.6 months.

Results

Pretreatment disease was stage | in 19.0%, IIA in 53.3%, and |IB in 27.7% of patients. For group
CRT compared with group S, RO resection rate was 93.8% versus 92.1% (P = .749), with 3-year
overall survival rate of 47.5% versus 53.0% (hazard ratio [HR], 0.99; 95% ClI, 0.69 to 1.40; P = .94)
and postoperative mortality rate of 11.1% versus 3.4% (P = .049), respectively. Because interim
analysis of the primary end point revealed an improbability of demonstrating the superiority of
either treatment arm (HR, 1.09; 95% CI, 0.75 to 1.69; P = .66), the trial was stopped for
anticipated futility.

Conclusion
Compared with surgery alone, NCRT with cisplatin plus fluorouracil does not improve RO resection

rate or survival but enhances postoperative mortality in patients with stage | or Il EC.

J Clin Oncol 32:2416-2422. © 2014 by American Society of Clinical Oncology

however, analysis by tumor stage was not possible.”
The recent publication of the CROSS (Chemoradio-

Despite substantial advances in screening, diagnosis,  therapy for Oesophageal Cancer Followed by Sur-

and treatment of esophageal cancer (EC), prognosis
remains bleak." A majority of patients who undergo
resection for EC continue to die as a result of recur-
rence of their disease.” Adjuvant therapies, with ei-
ther chemotherapy or radiotherapy, have not shown
survival benefits.” This, along with the evident diffi-
culties of administering chemotherapy and radio-
therapy after esophagectomy, has meant that recent
trials have focused on the role of neoadjuvant treat-
ment. In the most recent meta-analysis, neoadju-
vant chemoradiotherapy (NCRT) was shown to
provide an absolute 2-year survival benefit of 8.7%;

2416  © 2014 by American Society of Clinical Oncology
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gery Study) trial also provides evidence of the benefit
of NCRT," which may be most advantageous in lo-
cally advanced tumors where its downsizing and
downstaging effects are likely to be greatest.” The
benefit of NCRT in earlier EC stages is unknown,
because of both infrequent presentation and ab-
sence of dedicated randomized trials; however, it is
associated with poor 5-year survival rates between
27% and 84%.” The primary objective of this multi-
center randomized phase III trial was to determine
whether NCRT improves survival compared with
surgery alone in stage I or II EC.

Copyright © 2014 American Society of Clinical Oncology. All rights reserved.
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Eligibility

Patients age << 75 years, judged suitable for curative resection, with
untreated stage I or IT (T1 or T2, NO or N1 and T3NO, MO0)® thoracic esopha-
geal adenocarcinoma or squamous cell carcinoma, as assessed by computed
tomography (CT) scan and endoscopic ultrasound (EUS), were included. All
patients were required to be capable of receiving either treatment, with WHO
performance status of 0 or 1. Reasons for patient exclusion included weight
loss > 10% at baseline and respiratory, liver, or cardiac insufficiency. Patients
with a previously treated malignancy, evidence of supraclavicular or celiac
nodes, a multifocal tumor, a tumor with a proximal limit < 19 cm from the
incisor teeth, or evidence of invasion of the tracheobronchial tree were ex-
cluded. All patients provided written informed consent. Ethical committee
approval was given on December 7, 1999, and the trial was registered on the
ClinicalTrials.gov Web site.

Pretreatment Workup and Staging

Clinical workup included clinical examination, routine laboratory blood
tests, endoscopy with biopsy, bronchoscopy, indirect laryngoscopy, respira-
tory function tests, and ECG. Staging was systematically performed by thora-
coabdominal CT scan and EUS examination. Positron tomography (PET)
scan, cervical ultrasound, and radionucleotide bone scan were optional. CT
classification of tumors was based on the modified classification proposed by
Bosset et al.®

Random Assignment

Enrollment was performed by the clinicians at the treating institutions by
fax at the Francophone de Cancérologie Digestive (FFCD) Data Centre. Eligi-
ble patients were randomly assigned to receive either NCRT followed by
surgical resection (group CRT) or surgery alone (group S) at a 1:1 ratio.
Patients were stratified according to center, histology, disease stage (I v IIA v
IIB), and tumor location (above v below carina). Randomization was per-
formed centrally with a minimization technique that ensured equal distribu-
tion of patients regarding stratification factors.

Study Treatments

Radiotherapy. Three-dimensional conformal radiation treatment was
administered. Planning was performed using a simulator, esophagogram, and
CT scan to define the extent of the tumor and involved lymph nodes. A total
dose of 45 Gy was delivered in 25 fractions (five fractions per week) over 5
weeks. The clinical target volume (CTV) extended to 3 cm of mediastinal tissue
above and below the gross tumor volume. The planning target volume con-
tained the CTV and additional proximal, distal, and lateral margins of 1 cm to
account for uncertainties in repositioning and patient movement. Photon
beams from a linear accelerator with energy = 6 MeV were used throughout
this study.

Chemotherapy. Chemotherapy was delivered concomitantly and com-
posed of two cycles of fluorouracil (FU) and cisplatin. FU 800 mg/m? per 24
hours was administered as a continuous infusion from days 1 to 4 and 29 to 32.
Cisplatin 75 mg/m? was delivered by infusion on day 1 or 2 and again on day 29
or 30. Alternatively, it was delivered as an infusion at a dose of 15 mg/m? from
days 1 to 5 and 29 to 33. Administration of the second cycle of chemotherapy
as a half dose was permitted in cases of moderate hematologic toxicity (gran-
ulocytes between 1,000 and 1,500/mm? and/or platelets between 75,000 and
100,000/mm?); it could be omitted in cases of severe hematologic toxicity
(granulocytes < 1,000/mm?® and/or platelets < 75,000/mm?) or persistent
grade 3 to 4 digestive toxicity.

Surgery. All patients in group CRT underwent clinical re-evaluation 2
to 4 weeks after finishing NCRT, including physical examination, weight
evaluation, blood laboratory analysis, and thoracoabdominal CT scan. Surgery
was performed 4 to 8 weeks after completion of NCRT in group CRT and
within 4 weeks of random assignment in group S. A transthoracic esophagec-
tomy was mandatory with an extended two-field lymphadenectomy and high
intrathoracic anastomosis for tumors with infracarinal proximal margin; cer-
vical anastomosis was mandatory when the proximal margin was above
the carina.

www.jco.org

Pathologic Analysis

Histopathologic examination indicated whether the resection was
defined as curative (RO) or whether there was residual microscopic
disease (R1) or macroscopic tumor (R2). Pathologic response to NCRT
was defined by tumor regression grade (TRG) according to the Man-
dard classification.”

End Points

The primary end point was overall survival (OS). Secondary end
points included disease-free survival (DFS), in-hospital postoperative
mortality and morbidity, and identification of prognostic factors for OS.
Disease recurrence was defined as locoregional (esophageal bed or anasto-
motic or regional lymph nodes) or metastatic (supraclavicular lymph
nodes or distant organs). Patients were seen every 4 months during the first
2 years after date of random assignment, every 6 months for the next 2
years, and annually after 5 years.

Statistical Analysis

In the initial protocol, we aimed to detect a difference in 3-year survival of
15%, from 35% in group S to 50% in group CRT, with 80% power, 5% type
error, and 3 years of recruitment. With a two-sided log-rank test, initial sample
size calculation was 380 patients (190 per treatment arm). The study protocol
was amended because of low recruitment. On the basis of the observed recruit-
ment of 23 patients per year, along with the addition of an interim analysis
when deaths reached 64% (with no change in clinical hypotheses), the new
sample size was 196 patients (191 deaths). The interim analysis was performed
in December 2009 after 55% of expected deaths had occurred,® revealing the
improbability of demonstrating the superiority of either treatment arm (haz-
ard ratio [HR], 1.09; 95% CI, 0.75 to 1.59; P = .66; adjusted a = 0.005); for this
reason, recruitment was halted on the basis of futility. Our report reflects the
final analysis after long-term follow-up.

Median follow-up was calculated according to reserve Kaplan-Meir
estimates. OS and DFS were calculated from the date of random assign-
ment using the Kaplan-Meier method and compared using the log-rank
test. Equality of the censoring distributions between groups was assumed.
Analyses were performed using an intent-to-treat approach, including all
patients as randomly assigned regardless of eligibility or treatment. Corre-
sponding HRs were calculated with 95% Cls using the Cox proportional
hazards model. To compare proportions between treatments, the X2
Fisher’s exact, or Wilcoxon test was used, as appropriate. Variables with a
P value = .1 on univariable analysis and known prognostic factors (treat-
ment, sex, and tumor histology) were entered into a multivariable Cox
regression model analysis.

From June 2000 to June 2009, 195 patients from 30 French centers
were randomly assigned to receive either NCRT plus surgery (group
CRT; n = 98) or surgery alone (group S; n = 97; Fig 1). Patient and
tumor characteristics were well balanced between the two treatment
groups (Table 1). Twenty-three patients (11.8%) failed to meet the
eligibility criteria: 10 patients failed to meet CT criteria at random
assignment, one was age > 75 years, one had a WHO performance
status of 2, nine had lost > 10% of normal body weight, one had
endocrine histology, and one had a nonresectable tumor.

Treatment and Compliance

Chemoradiotherapy. In group CRT, 90 (91.8%) of 98 patients
received a total radiation dose to the point of reference (45 Gy), with
91 patients (92.9%) completing the first cycle of chemotherapy and 84
(85.7%) completing the second cycle. During the first and second
cycles of chemotherapy, 14 (14.3%) and 13 (13.3%) patients experi-
enced grade 3 or 4 toxicities, respectively (Appendix Table A1, online
only). There were no treatment-related deaths before surgery. Median
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Patients randomly assigned
(N =95)

/

CRT and surgery
(n=98)

RN

Received CRT Did not receive CRT

(n=91) (h=7)
Surgery No surgery Surgery No surgery
(n=80) (n=11) (n=4) (n=3)
Surgery No surgery Patients not (n=14)
(n=84) (n=14) und_ergomg surgery
Disease progression (n=05)
Patients refused (n=2)
surgery
Poor performance  (n=3)
status after CRT
Liver cirrhosis (n=1)
Data unavailable (n=3)

Primary tumor (n=3)

not removed

Underwent resection
(n=281)

T~

Surgery alone
(n=97)

Patients not (n=6)
undergoing surgery
L Metastaseson  (n=3)
exploration
Liver cirrhosis (n=1)
discovered at
surgery
Data unavailable (n=2)

Fig 1. Study
chemoradiotherapy.

flowchart.  CRT,

Underwent surgery
(n=91)

Primary tumor (n=2)

not removed

Underwent resection
(n =89)

time between the end of NCRT and surgery was 6.4 weeks (range, 3.6
to 15.4 weeks).

Surgery. Surgery was performed in 84 patients (85.7%) in group
CRT, with a median time from random assignment to surgery of 102
days, and in 91 patients (93.8%) in group S, with a median time from
random assignment to surgery of 15 days (range, 1 to 85 days). Seven-
teen patients in group CRT and eight in group S did not proceed to
surgical resection (Fig 1).

Histopathologic Analysis and Tumor Downstaging in
Patients Undergoing Resection

Among the 170 patients who benefited from surgical resection,
RO resection rates were equivalent between the groups (Table 2).
Among the 81 patients who underwent surgery in the CRT group, data
on TRG were available for 76 patients. Pathologic complete response
(ypTONO) was observed in 27 patients (33.3%). Complete tumor
response (TRG1) occurred in 33 patients, rare residual cancer cells
(TRG2) were noted in 23 patients, 10 patients were classified as TRG3
and eight as TRG4, and two patients showed complete absence of
tumor regression (TRG5). Median number of analyzed lymph nodes
was 16 (range, zero to 47 nodes) and 22 (range, three to 58 nodes; P =
.001), and median number of lymph nodes showing disease invasion
was zero (range, zero to 10 nodes) and one (range, zero to 25 nodes;
P <.001) for groups CRT and S, respectively. Significant downstaging
was observed in the CRT group.

2418 © 2014 by American Society of Clinical Oncology

Postoperative Morbidity and Mortality

Postoperative morbidity was similar between groups CRT and S
(55.6% v 52.8%; P = .720; Table 3), whereas in-hospital postoperative
mortality was significantly higher in the CRT group (11.1% v 3.4%;
P = .049). Causes of postoperative death in group CRT were postop-
erative aortic rupture (n = 1), uncontrollable chylothorax (n = 1),
anastomotic leak (n = 1), gastric conduit necrosis (n = 1), mesenteric
and lower limb ischemia (n = 1), acute respiratory distress syndrome
(n = 2), and unknown despite autopsy (n = 2); in group S, they were
pneumonia (n = 1), acute respiratory distress syndrome (n = 1), and
unknown (n = 1). Median postoperative hospital stay was 18 days
(range, 1 to 93 days) and 15 days (range, 3 to 92 days) for groups CRT
and S, respectively.

DFS

In the overall population, recurrent disease was observed in 71
patients (36.4%; 28.6% in group CRT v 44.3% in group S; P = .02).
Locoregional recurrence was diagnosed in 43 patients (22.1%; 15.3%
ingroup CRT v28.9% in group S; P = .02), whereas distant recurrence
was diagnosed in 50 patients (25.6%; 22.5% in group CRT v 28.9% in
group S; P = .31). Median DFS was 27.8 (95% CI, 15.0 to 42.9) and
26.7 months (95% CI, 22.9 to 41.1), and 5-year DES was 35.6% (95%
CI, 25.9% to 45.4%) and 27.7% (95% CI, 18.6% to 37.6%) in groups
CRT and S, respectively (Appendix Fig A1, online only). DES did not
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Table 1. Demographic and Clinical Characteristics of Randomly Assigned
Patients (N = 195)
Total
Patients CRT Group S Group
(N = 195) (n=98) (n=297)
Characteristic No. % No. % No. % P
Age, years .560
Median 57.8 58.1 57.6
Range 36.9-76.4 40.1-76.4 36.9-74.3
Sex 211
Male 167 856 87 888 80 825
Female 28 144 11 112 17 175
Tumor histology 643
Squamous cell
carcinoma 137 703 67 684 70 722
Adenocarcinoma 57 292 30 306 27 278
Undifferentiated
carcinoma 1 0.5 1 1.0 0 0.0
Tumor site .601
Above carina 18 9.2 8 82 10 103
Below carina 177 90.8 90 918 87 897
WHO performance status .804
0 147 754 76 776 71 732
1 44 226 22 224 22 227
2 1 0.5 0 0.0 1 1.0
Unknown 3 1.5 0 0.0 3 3.1
Weight loss (% body
mass) 140
<10 179 918 89 908 90 9238
=10 11 5.6 8 8.2 3 3.1
Unknown 5 2.6 1 1.0 4 4.1
cT classification 511
cT1 47 241 24 245 23 237
cT2 110 564 58 592 52 536
cT3 36 185 15 153 21 217
Nonspecified 2 1.0 1 1.0 1 1.0
cN classification .551
cNO 141 723 69 704 72 742
cN1 54 27.7 29 296 25 258
cTNM stage .828
| 37 190 18 184 19 19.6
lla 104 533 51 520 53 546
o) 54 277 29 296 25 258
Abbreviations: CRT, chemoradiotherapy; S, surgery alone.

differ between groups (HR for group CRT v group S, 0.92; 95% CI,
0.66 to 1.30; P = .648).

os

Median follow-up was 93.6 months. Total number of deaths was
125 (64.1%; 61 [62.4%] in group CRT v 64 [66.0%] in group S).
Median, 3-year, and 5-year OS were 31.8 months (95% CI, 25.2 to 67.8
months), 47.5% (95% CI, 37.1% to 57.2%), and 41.1% (95% CI,
30.8% to 51.0%) in group CRT versus 41.2 months (95% CI, 29.0 to
53.9 months), 53.0% (95% CI, 42.3% to 62.5%), and 33.8% (95% CI,
23.9% to 43.9%) in group S. OS was not significantly different be-
tween groups (HR for group CRT versus group S, 0.99; 95% CI, 0.69 to
1.40; P = .94; Fig 2). No OS benefit was exhibited in any of the
subgroups analyzed (Appendix Fig A2, online only). Univariable anal-
ysis identified WHO performance status = 1, tumor stage II, and
lymph node involvement as influencing survival (Appendix Table A2,

www.jco.org

Table 2. Surgery and Pathologic Staging for Patients Undergoing
Resection (n = 170)
Patients
Undergoing
Resection CRT Group S Group
(n=170) (n=81) (n =89)
Characteristic No. % No. % No. % P
Time from random —
assignment to
resection, days
Median 29.0 102.0 15.0
Range 1-200 13-200 1-85
Level of anastomosis .303
Intrathoracic 158 929 77 951 81 91.0
Cervical 12 7.1 4 4.9 8 9.0
pT stage < .001
pTO 34 20.0 88! 40.7 1 1.1
pT1 49 288 21 259 28 315
pT2 32 188 12 14.8 20 22.5
pT3 43 253 13  16.1 30 337
pT4 12 7.0 2 25 10 112
pN stage .016
NO 98 57.7 56 69.1 42 47.2
N1 38 224 15 18.5 23 25.8
N2 22 129 8 9.9 14 15.7
N3 12 71 2 2.5 10 11.2
pTNM stage <.001
0 31 18.2 29 35.8 2 2.3
| 38 224 14 173 24 270
Il b6 329 28 34.6 28 1.3
1l 45 265 10 124 35 393
RO resection 749
Yes 158 929 76 938 82 921
No 10 5.9 4 4.9 6 6.7
Unknown 2 1.1 1 1.2 1 1.1
Abbreviations: CRT, chemoradiotherapy; S, surgery alone.

online only). In multivariable analysis, NCRT did not affect OS (HR,
0.98; 95% CI, 0.67 to 1.44; P = .92; Appendix Table A3, online only).

This randomized trial tested the benefit of NCRT compared with
surgery alone in patients with stage I or II EC. After a median
follow-up of 93.6 months, NCRT did not offer any survival benefit
(HR, 0.99; 95% CI, 0.69 to 1.40; P = .94), but it increased postopera-
tive mortality (11.1% v 3.4%; P = .049).

Increasingly, NCRT is becoming the neoadjuvant treatment of
choice for patients with resectable EC. Despite generally showing an
advantage for trimodal therapy, trials and meta-analyses are habitually
limited by small sample sizes as well as heterogeneity of tumor types,
radiation doses, chemotherapy regimens, preoperative staging modal-
ities, and adequacy of surgical resections.>>’ In the most recent meta-
analysis of 13 studies of NCRT plus surgery compared with surgery
alone in operable patients,” the HR for all-cause mortality was 0.78
(P <.001), favoring NCRT. However, because of the large majority of
locally advanced tumors included in trials and heterogeneity in staging
methods used, no conclusions regarding survival benefit can be drawn
for stage I or I EC.

© 2014 by American Society of Clinical Oncology 2419
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Table 3. Postoperative Course in Patients Undergoing Resection (n = 170)
Patients
Undergoing
Resection  CRT Group S Group
(n=170) (n=81) (n =89)
Characteristic No. % No. % No. % P
Duration of hospital stay,
days 798"
Median 17 18 15
Range 198 188 3-92
30-day postoperative
mortality .0651
Yes 7 4.1 6 7.4 1 1.1
No 163 959 75 926 88 989
In-hospital postoperative
mortality .049%
Yes 12 7.1 9 111 3 3.4
No 158 929 72 889 86 96.6
In-hospital postoperative
morbidity .720%
Yes 92 541 45 556 47 528
No 78 459 36 444 42 472
Postoperative events n=92 n =45 n=47 387t
Pulmonary
complication 43 467 18 400 25 532
Surgical complication 29 316 14 311 15 31.9
Infectious complication 13 141 8 178 5 106
Other 7 7.6 5 111 2 4.3
Abbreviations: CRT, chemoradiotherapy; S, surgery alone.
“Wilcoxon test.
TFisher’s exact test.
1y test.

The recent publication of the results of the CROSS phase III
multicenter trial," in which paclitaxel and carboplatin were adminis-
tered once per week for 5 weeks with 41.4-Gy radiotherapy, showed
superior 3-year OS in the CRT arm (HR, 0.67; P = .011) without any
increase in postoperative mortality. However, again, the majority of
patients had locally advanced tumors, and the RO resection rate in the

1.0 CRT
-5

= 084 HR (CRT v'S) = 0.99 (95% Cl, 0.69 to 1.30), P= .94

<

.; 0.6 .

L

=}

9]

= 0.4

[1+]

L —

[«b)

>

o 0.2

T T T T T T T T
0 12 24 36 48 60 72 8 96
Time (months)

No. at risk
CRT 98 75 57 M 3 28 25 19 15
S 96 84 61 47 35 23 21 17 1

Fig 2. Kaplan-Meier estimates of overall survival by treatment arm measured
from study entry to death resulting from any cause. Hazard ratio (HR; chemora-
diotherapy [CRT] v surgery alone [S]) = 0.99 (95% ClI, 0.69 to 1.40; P = .94).

2420 © 2014 by American Society of Clinical Oncology

surgery-alone arm (69%) was far from that obtained in our
trial (92.1%).

Only two previous trials have attempted to investigate NCRT com-
pared with surgery alone in purportedly early-stage EC.>'° Both of these
trials had important limitations; they involved suboptimal staging proce-
dures, with a nonstandardized surgical approach and outdated neoadju-
vant treatment regimens, and were designed approximately 30 years ago.
Neither trial showed a significant treatment benefit. In the study by Le
Prise et al,' clinical staging using CT scan was not performed routinely,
whereas EUS and PET scan were not performed at all, and the histologic
analysis of patients treated solely with surgery revealed that > 50% of
patients had locally advanced disease rather than early-stage tumors. In
the study by Bosset et al,’® two cycles of cisplatin therapy alone were
combined with 18.5-Gy radiotherapy. In 282 patients, staged solely by CT
scanning, no survival benefit was shown, with significantly more postop-
erative deaths after NCRT.

Our trial, which provides a unique opportunity to evaluate the
impact of NCRT as administered in a national setting, did not dem-
onstrate any beneficial effect of tumor downsizing, with RO resection
rates being similar between groups. The rationale for the addition of
irradiation to chemotherapy for resectable EC is based on good evi-
dence of increased tumor downsizing and improved local control,”
meaning that complete tumor resection is more probable and subop-
timal surgery less frequent. Evidently, such a downsizing effect is of
greatest advantage in locally advanced tumors, where the integrity of
the resection margin is more often threatened. It should not be as-
sumed that the benefit of this downsizing is applicable for early
tumors, and in our trial, we found no survival advantage in patients
treated with NCRT. We can hypothesize that divergences from the
recent Dutch trial* might be explained by the following;: differences in
tumor stages and patients’ performance status; a majority of patients
in our trial having middle-third squamous cell carcinomas, whereas
the CROSS trial included mostly lower-third adenocarcinomas;
differences in chemotherapeutic regimes used; and lower radiation
doses in the CROSS trial (of note, lung volume spared from radi-
ation in CROSS trial was greater because of significantly more
lower-third and junctional tumors included, a critical point in
development of radiation-induced pneumonitis and subsequent
postoperative mortality)."'

To our knowledge, as a consequence of the systematic staging by
both CT scan and EUS, our trial provides an analysis of the purest
population of patients with early-stage disease treated with a modern
NCRT regime to date. Efficacy of the NCRT regimen used, which is
the more frequently used regimen in EC trials,” is underlined by its
clear downstaging effect, with 33.3% of patients in group CRT exhib-
iting complete pathologic response to treatment. Despite systematic
EUS and CT scan, histopathologic analysis revealed that in group S, 35
patients had stage III tumors. Similar understaging can be assumed to
have occurred in group CRT, but it may have been masked by the
downstaging effect of treatment. Such discordance has been fre-
quently observed in EC clinical staging, and despite one third of
patients having a pathologically classified stage III tumor, no survival
benefit was achieved with NCRT in our trial.

The three-fold increased postoperative mortality in the CRT
group (P = .049) is medically highly relevant. That the survival gain
from NCRT is offset by higher postoperative mortality is not sup-
ported by meta-analysis’ of the relevant trials, which have enrolled
mostly patients with locally advanced cancers.>* It is hypothesized
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that the risk-versus-benefit balance does not favor NCRT for stage I or
11 EC, because the higher risk of postoperative mortality is not coun-
terbalanced by a higher RO resection rate or better long-term survival.
The high surgical quality in our trial, highlighted by a RO resection
rate > 92%, a high number of lymph nodes retrieved, and a low
30-day postoperative mortality of 1.1% in the surgery-alone arm, may
have also contributed to the diminishment of the potential NCRT
survival benefit. Given the results of our study and the favorable results
of the UK MAGIC (Medical Research Council Adjuvant Gastric Infu-
sional Chemotherapy),12 MRC OEQO2 (Medical Research Council
Oesophageal Cancer Trial),"”> and FFCD 9703'* trials, neoadjuvant
chemotherapy, excluding radiotherapy, needs to be investigated in
early EC, especially in patients diagnosed with N+ disease and hence
with poor prognosis.

Our trial has some limitations. On the basis of the results of the
interim analysis, the probability of showing a difference between the
two groups was low; thus, recruitment was stopped because of futility.
Our trial is not a negative trial, because we can conclude that NCRT
does not provide any survival benefit in stage I or II EC. The recruit-
ment period was quite long as a result of the relative rarity of patients
with EC presenting with early-stage disease. However, this in turn led
to along-term follow-up benefit and the observation of enough events
to draw strong conclusions. The pathologic data revealed that surgical
standards remained high throughout the study period. Finally, health-
related quality of life was not studied in the trial. However, because of
the absence of a survival benefit, along with higher postoperative
mortality, it is improbable that a trimodal and longer therapeutic
strategy would offer any quality-of-life benefit when compared with
surgery alone. In conclusion, this phase III randomized controlled

trial suggests that CRT is not the appropriate neoadjuvant therapeutic
strategy for stage I or I EC.
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GLOSSARY TERMS

CliniFal target volume (CTV): the volume of tissue .th'at endoscopic ultrasound (EUS): a procedure in which a probe is
conFams a df:monstr.able 8ross tumor v.olur.ne and/or SUbC.hfllcal inserted into the lumen of the GI tract and high-frequency sound waves
malignant disease with a high enough likelihood of containing (ultrasound waves) are generated to produce an image.

subclinical (ie, microscopic) malignant disease to warrant treat-
ment with radiation. The clinical tumor volume is an oncologic
definition and is thus independent of technical factors.

computed tomography (CT) scan: a series of pictures
created by a computer linked to an x-ray machine taken of the
inside of the body from different angles.
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Appendix

Contributors to the study: Pr Antoine Adenis (Lille), Pr Jacques Baulieux (Lyon), Dr Evelyne Boucher (Rennes), Dr Bruno Buecher
(Paris), Dr Jacky Charneau (Boulogne sur Mer), Dr Patrice Cellier (Angers), Center of Clinical Investigation of the University Hospital of
Dijon (Institut National de la Santé et de la Recherche Médicale CIE 01, Dijon), Dr Christine Clavero-Fabri (Briis sous Forges), Me
Caroline Choine (clinical research associate, Fédération Francophone de Cancérologie Digestive [FFCD], Dijon), Pr Thierry Conroy
(Nancy), Dr Bernard Denis (Colmar), Pr Michel Ducreux (Villejuif), Dr Roger Faroux (La Roche sur Yon), Dr Thierry Fontanges
(Bourgoin-Jallieu), Mr Charles Fuchey (data manager, FFCD, Dijon), Pr Erick Gamelin (Angers), Dr Jean-Louis Gaudin (Lyon), Pr Brice
Gayet (Paris), Me Marie Guilbert (clinical research associate, Lille), Me Florence Guiliani-Kpodho (clinical research associate, FFCD,
Dijon), Dr Jean-Louis Jouve (Dijon), Dr Vincent Klein (Vannes), Dr Bruno Landi (Paris), Me Karine Le Malicot (biostatistician, FFCD,
Dijon), Dr Christophe Locher (Meaux), Pr Patrick Lozach (Brest), Dr Laurent Mineur (Avignon), Dr Xavier Mirabel (Lille), Me Marie
Moreau (project manager, FFCD, Dijon), Dr Jean-Claude Ollier (Strasbourg), Dr Denis Pere Verge (Lyon), Pr Thierry Perniceni (Paris),
Dr Didier Pillon (Bourg en Bresse), Pr Jean-Marc Phelip (Dijon), Dr Laurent Poincloux (Clermont-Ferrand), Pr Jean-Luc Raoul
(Rennes), Dr Emmanuel Rassiat (Dijon), Dr Karine Richard (Marseille), Dr Alain Saudemont (Lille), Dr Jean-Marie Tigaud (Villejuif), Dr
Philippe Thevenet (Saint-Malo), Dr Bruno Vedrenne (Mulhouse), and Pr Marc Ychou (Montpellier, France).

Table A1. Grade 3 and 4 Toxicities During Neoadjuvant Chemoradiotherapy (CRT group; n = 98)
Cycle One Cycle Two
Toxicity No. % No. %
Leucopenia 3 3.1 4 4.1
Neutropenia 4 4.1 2 2.0
Thrombocytopenia 1 1.0 0 0.0
Infection 1 1.0 0 0.0
Mucositis 2 2.0 3 3.1
Nausea/vomiting 2 2.0 2 2.0
Cardiotoxicity 1 1.0 0 0.0
Other 5 5.1 4 4.1
Abbreviation: CRT, chemoradiotherapy.
Table A2. Univariable Analysis of Predictive Factors for OS
Factor No. of Patients HR 95% ClI P
Treatment
Group CRT v group S 195 0.99 0.69 to 1.40 .94
Sex
Female v male 195 0.74 0.42t01.31 .30
Histology
Adenocarcinoma v squamous cell carcinoma 194 1.26 0.86to 1.85 24
WHO PS
=1v0 192 1.55 1.051t02.28 .03
Stage
lla/llb v | 195 1.96 1.17 t0 3.27 .01
No. of lymph nodes invaded
=1v0 171 1.61 1.10t0 2.37 .01
Abbreviations: CRT, chemoradiotherapy; HR, hazard ratio; OS, overall survival; PS, performance status; S, surgery alone.
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Table A3. Multivariable Analysis of Predictive Factors for OS (n = 170)
Factor HR 95% Cl P

Treatment

Group CRT v group S 0.98 0.67 to 1.44 .92
Sex

Female v male 0.86 0.46 to 1.63 .65
Histology

Adenocarcinoma v squamous cell carcinoma 1.34 0.87 t0 2.06 18
WHO PS

=1v0 1.45 0.94102.23 .09
Stage

lla/llb v | 1.66 0.95 t0 2.87 .07
No. of lymph nodes invaded

=1v0 1.49 1.00t02.23 .05
Abbreviations: CRT, chemoradiotherapy; HR, hazard ratio; OS, overall survival; PS, performance status; S, surgery alone.
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0 12 24 36 48 60 72 84 96
Time (months)

No. at risk
CRT 98 70 48 36 30 25 23 18 14
S 96 72 53 39 27 18 16 1 7

Fig A1. Kaplan-Meier estimates of disease-free survival by treatment arm measured from study entry to documented progression of disease or death resulting from
any cause. Hazard ratio (HR; chemoradiotherapy [CRT] v surgery alone [S]) = 0.92 (95% Cl, 0.66 to 1.30; P = .65).

© 2014 by American Society of Clinical Oncology JOURNAL OF CLINICAL ONCOLOGY

Information downloaded from jco.ascopubs.org and provided by at INSERM on August 19, 2015 from 193.54.110.33
Copyright © 2014 American Society of Clinical Oncology. All rights reserved.




Chemoradiotherapy in Stage | and Il Esophageal Cancer

No. of Deaths/No. Entered Interaction
Category CRT+S S Hazard Ratio Test P
|
Age, years | .35
[
<60 39/60 37/59 —
|
> 60 22/38 27/38 ——
[
Sex i .36
Male 57/87 55/80 —-—
[
|
Female 411 917 = ]
|
Stage : 75
| 9/18 8/19 =
[
lla/llb 52/80 56/78 —,—
|
Histology | 73
[
Squamous cell carcinoma  42/67 46/70 —.—
[
|
Adenocarcinoma 19/30 18/27 L
[
Lymph nodes invaded : .65
0 28/49 27/47 —IIi
|
>1 24/38 27/37 ——
|
|
0.0 0.5 1.0 1.5 2.0
CRT + S better | S better

Fig A2. Subgroup analyses (hazard ratios [HRs] for death). Center of each square represents HR for patients; corresponding horizontal line indicates 95% CI. CRT,
chemoradiotherapy; S, surgery.
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