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Trimodality therapy versus perioperative chemotherapy in
the management of locally advanced adenocarcinoma of the
oesophagus and oesophagogastric junction (Neo-AEGIS):

an open-label, randomised, phase 3 trial

JohnV Reynolds, Shaun R Preston, Brian O’Neill, Maeve A Lowery, Lene Baeksgaard, Thomas Crosby, Moya Cunningham, Sinead Cuffe, Gareth O Griffiths,
Imelda Parker, Signe Lenora Risumlund, Rajarshi Roy, Stephen Falk, George B Hanna, Frederick R Bartlett, Alberto Alvarez-Iglesias, Michael P Achiam,
Magnus Nilsson, Guillaume Piessen, Narayanasamy Ravi, Dermot O'Toole, Ciaran Johnston, Raymond S McDermott, Richard C Turkington,
Shajahan Wahed, Sharmila Sothi, Hugo Ford, Martin S Wadley, Derek Power, on behalf of the Neo-AEGIS Investigators and Trial Group*

Summary

Background The optimum curative approach to adenocarcinoma of the oesophagus and oesophagogastric junction is
unknown. We aimed to compare trimodality therapy (preoperative radiotherapy with carboplatin plus paclitaxel
[CROSS regimen]) with optimum contemporaneous perioperative chemotherapy regimens (epirubicin plus cisplatin
or oxaliplatin plus fluorouracil or capecitabine [a modified MAGIC regimen] before 2018 and fluorouracil, leucovorin,
oxaliplatin, and docetaxel [FLOT] subsequently).

Methods Neo-AEGIS (CTRIAL-IE 10-14) was an open-label, randomised, phase 3 trial done at 24 centres in Europe.
Patients aged 18 years or older with clinical tumour stage T2-3, nodal stage N0-3, and M0 adenocarcinoma of the
oesophagus and oesophagogastric junction were randomly assigned to perioperative chemotherapy (three preoperative
and three postoperative 3-week cycles of intravenous 50 mg/m?2 epirubicin on day 1 plus intravenous 60 mg/m?2
cisplatin or intravenous 130 mg/m? oxaliplatin on day 1 plus continuous infusion of 200 mg/m? fluorouracil daily or
oral 625 mg/m?2 capecitabine twice daily up to 2018, with four preoperative and four postoperative 2-week cycles of
2600 mg/m?2 fluorouracil, 85 mg/m? oxaliplatin, 200 mg/m? leucovorin, and 50 mg/m?2 docetaxel intravenously on
day 1 as an option from 2018) or trimodality therapy (41-4 Gy in 23 fractions on days 1-5, 8-12, 15-19, 22-26, and
29-31 with intravenous area under the curve 2 mg/mL per min carboplatin plus intravenous 50 mg/m?2 paclitaxel on
days 1, 8, 15, 22, and 29). The primary endpoint was overall survival, assessed in all randomly assigned patients who
received at least one dose of study drug, regardless of which study drug they received, by intention to treat. Secondary
endpoints were disease-free survival, site of treatment failure, operative complications, toxicity, pathological response
(complete [ypTONO] and major [tumour regression grade 1 and 2]), margin-free resection (R0), and health-related
quality of life. Toxicity and safety data were analysed in the safety population, defined as patients who took at least one
dose of study drug, according to treatment actually received. The initial power calculation was based on superiority of
trimodality therapy (n=366 patients); it was adjusted after FLOT became an option to a non-inferiority design with a
margin of 5% for perioperative chemotherapy (n=540). This study is registered with ClinicalTrials.gov, NCT01726452.

Findings Between Jan 24, 2013, and Dec 23, 2020, 377 patients were randomly assigned, of whom 362 were included
in the intention-to treat population (327 [90%] male and 360 [99%] White): 184 in the perioperative chemotherapy
group and 178 in the trimodality therapy group. The trial closed prematurely in December, 2020, after the second
interim futility analysis (143 deaths), on the basis of similar survival metrics and the impact of the COVID-19
pandemic. At a median follow-up of 38-8 months (IQR 16-3-55-1), median overall survival was 48 -0 months (95% CI
33-6-64-8) in the perioperative chemotherapy group and 49-2 months (34-8-74-4) in the trimodality therapy group
(3-year overall survival 55% [95% CI 47-62] vs 57% [49-64]; hazard ratio 1-03 [95% CI 0-77-1-38]; log-rank p=0-82).
Median disease-free survival was 32-4 months (95% CI 22-8-64-8) in the perioperative chemotherapy group and
24-0 months (18-0-40-8) in the trimodality therapy group [hazard ratio 0-89 [95% CI 0-68-1-17]; log-rank p=0-41).
The pattern of recurrence, locoregional or systemic, was not significantly different (odds ratio 1-35 [95% CI
0-63-2-91], p=0-44). Pathological complete response (odds ratio 0-33 [95% CI 0-14-0-81], p=0-012), major
pathological response (0-21[0-12-0-38], p<0-0001), and RO rates (0-21 [0-08-0-53], p=0-0003) favoured trimodality
therapy. The most common grade 3—4 adverse event was neutropenia (49 [27%)] of 183 patients in the perioperative
chemotherapy group vs 11 [6%] of 178 patients in the trimodality therapy group), followed by diarrhoea (20 [11%)] vs
none), and pulmonary embolism (ten [5%)] vs nine [5%)]). One (1%) patient in the perioperative chemotherapy group
and three (2%) patients in the trimodality therapy group died from serious adverse events, two (one in each group) of
which were possibly related to treatment. No differences were seen in operative mortality (five [3%)] deaths in the
perioperative chemotherapy group vs four [2%)] in the trimodality therapy group), major morbidity, or in global health
status at 1 and 3 years.
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Interpretation Although underpowered and incomplete, Neo-AEGIS provides the largest comprehensive randomised
dataset for patients with adenocarcinoma of the oesophagus and oesophagogastric junction treated with perioperative
chemotherapy (predominantly the modified MAGIC regimen), and CROSS trimodality therapy, and reports similar
3-year survival and no major differences in operative and health-related quality of life outcomes. We suggest that

these data support continued clinical equipoise.

Funding Health Research Board, Cancer Research UK, Irish Cancer Society, Oesophageal Cancer Fund, and French

National Cancer Institute.

Copyright © 2023 The Author(s). Published by Elsevier Ltd. This is an Open Access article under the CC BY 4.0 license.

Introduction

Adenocarcinoma of the oesophagus and oesophagogastric
junction has increased in incidence in the western
world over the past 40 years, fuelled by trends in
gastrooesophageal reflux disease and obesity."* Curative
approaches to locally advanced adenocarcinoma of the
oesophagus and oesophagogastric junction are
informed by randomised trials that established the
superiority of both trimodality therapy, combining
chemotherapy and radiotherapy before surgery, and
preoperative or perioperative chemotherapy, compared
with surgery alone.”” The pros and cons of each
approach are frequently debated; however, no gold
standard exists due to the scarcity of high-quality
phase 3 trials. Accordingly, new data in this context
would be valuable in the curative approach to a complex
cancer.

Three trials have been central to this debate over the
past decade. The CROSS randomised trial, published in
2012, compared trimodality therapy (radiotherapy with
carboplatin plus paclitaxel) with surgery alone in
patients with adenocarcinoma of the oesophagus and
oesophagogastric junction or squamous cell carcinoma
and reported a significant improvement in overall
survival in the trimodality treatment group (median
overall survival 48-6 months (95% CI 32-1-65-1) in the
trimodality group and 24-0 months (14-2-33-7) in the
surgery alone group (hazard ratio [HR] 0-68 [95% CI
0-53-0-88]; log-rank p=0-003); among the subgroup of
patients with adenocarcinoma, median overall survival
was 43-2 months (95% CI 24-9-61-4) in the trimodality
group and 27-1 months (13-0-41-2) in the surgery alone
group (3-year survival 54% [95% CI 47-64] vs 45%
[38-54];, HR 0-73 [95% CI 0-55-0-98], log-rank
p=0-038).°* These finding provided the best reported
outcome benchmark and consolidated international
trends in patterns of care® For perioperative
chemotherapy, the MAGIC trial, published in 2006,
reported 5-year survival of 36-3% (95% CI 29-5-43-0)
for patients with gastric adenocarcinoma or
adenocarcinoma of the oesophagus and oesophagogastric
junction treated with perioperative epirubicin, cisplatin,
and fluorouracil (ECF) compared with 23-0% (95% CI
16-6-29-4) for those who underwent surgery alone.’
Modifications permitting oxaliplatin as a substitute for
cisplatin and capecitabine as a substitute for fluorouracil

(ie, the EOX regimen) subsequently became common
practice, particularly in the UK. In 2019, the FLOT4-
Arbeitsgemeinschaft Internistische Onkologie trial, also
in patients with gastric adenocarcinoma or adeno-
carcinoma of the oesophagus and oesophagogastric
junction, reported a significant survival benefit
(median survival 50 months wvs 35 months;
HR 0-77 [95% CI 27-35-46-26) with perioperative
fluorouracil, oxaliplatin, leucovorin, and docetaxel
(FLOT) compared with ECF or EOX, which had a major
impact on the choice of perioperative chemotherapy in
these patient cohorts.” However, the optimum approach
to adenocarcinoma of the oesophagus and
oesophagogastric junction—trimodality or perioperative
chemotherapy—remains unknown.

Neo-AEGIS (Neoadjuvant trial in Adenocarcinoma of
the Oesophagus and Oesophago-Gastric Junction Inter-
national Study; also known as CTRIAL-IE 10-14) was
designed after the publication of the CROSS trial, with a
primary objective to directly compare the CROSS
trimodality protocol (radiotherapy with carboplatin plus
paclitaxel) with the modified MAGIC trial regimen
(epirubicin plus cisplatin or oxaliplatin plus fluorouracil
or capecitabine). A subtext was to address whether a
regimen incorporating radiotherapy with a proven
locoregional effect was required in an era with an
increasing trend for radical en-bloc surgery and
lymphadenectomy, and  whether  perioperative
chemotherapy might have advantages through a
reduction in rates of systemic failure. Moreover, although
not evident in the CROSS trial, evidence from other trials
and cohort studies that operative mortality and major
respiratory morbidity might be increased in trimodality
regimens represented an important question that
required rigorous randomised analysis."* The Neo-
AEGIS trial design included unique elements, including
a homogeneous population of patients with
adenocarcinoma of the oesophagus and oesophagogastric
junction, pre-treatment TNM staging with [18F]
fluorodeoxyglucose ([18F]FDG)-CT-PET, radiotherapy
quality assurance, and the strict reporting of operative
complications according to the definitions of the
Esophageal Complications Consensus Group (ECCG).*
The trial was amended after the publication of the FLOT
trial to incorporate the FLOT regimen as an option, to
reflect changes in the standard of care.
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Research in context

Evidence before this study

We searched PubMed and the abstracts from major oncology
congresses, including the European Society of Medical
Oncology and the American Society of Clinical Oncology.

For PubMed, we used full-text search terms for “oesophageal
cancer”, "oesophagogastric cancer”, "adenocarcinoma of the
oesophagus”, “adenocarcinoma of the oesophagogastric
junction”, and “Siewert’s cancer”. We searched for research
articles published in English, initially from Jan 1, 1990, to

Dec 31, 2012, before trial commencement, and regularly
updated the search up to the June 30, 2023. International
practice before Neo-AEGIS trial design in 2012 was based on
published phase 3 randomised trials. The MAGIC trial, published
in 2006, provided a standard bearer for perioperative
chemotherapy (epirubicin plus cisplatin or oxaliplatin plus
fluorouracil or capecitabine; the modified MAGIC regimen), and
the CROSS trial, published in 2012, became the standard bearer
for trimodality therapy (radiotherapy with carboplatin plus
paclitaxel). Both trials showed a clear superiority of each
approach compared with surgery alone. The only phase 3 trial of
more than 100 patients (POET) comparing trimodality therapy
and perioperative chemotherapy (n=119) did not complete and
used a different regimen to that used in MAGIC and a lower
radiation dose (30 Gy) than that used in CROSS (41-4 Gy). With
the CROSS trial generating great interest, Neo-AEGIS set out to
address this gap in knowledge, seeking out a gold standard,

if one existed, and to provide data to inform international
practice, which varies widely. Secondary endpoints were
carefully chosen to inform clinician and patient choices if
conclusive differences were not apparent in overall survival.
The unique elements in trial design included the homogeneity
of the study population, mandated staging with CT-PET,
radiotherapy quality assurance, and reporting of operative
complications using strictly defined criteria.

Added value of this study

This is the first randomised trial to compare the CROSS
trimodality regimen with evidence-based perioperative
chemotherapy (the modified MAGIC regimen, and from 2018
fluorouracil, leucovorin, oxaliplatin, and docetaxel [FLOT]).
With strict inclusion criteria, and uniform staging, our data on
377 patients with locally advanced adenocarcinoma of the
oesophagus and oesophagogastric junction inform the
literature in several key dimensions despite the early trial
termination. For the primary endpoint, similar survival

Methods

Study design and participants

Neo-AEGIS was an investigator-initiated phase 3 trial
done in 24 centres (appendix p 3) across Denmark, France,
Ireland, Sweden, and the UK, sponsored by Cancer Trials
Ireland.” Only designated oesophageal centres were
included for participation in the UK and Ireland, and
regional centres in Europe. Patients aged 18 years or older
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estimates between both treatment groups at the first and
second interim futility analyses, and with a median follow-up
of longer than 3 years, should support clinical equipoise in
decision making, particularly for a cancer for which most
recurrences occur within 2 years. It was concluded by the data
safety and monitoring board that more patients and longer
follow-up would not changes survival metrics. Survival
outcomes with trimodality therapy were similar to those in the
CROSS trial; however, there was no evidence of superiority over
perioperative chemotherapy. Trimodality therapy, as expected,
was superior to perioperative chemotherapy in producing
complete or major pathological responses and negative surgical
margins. However, this did not translate to survival advantage,
suggesting that radical en-bloc surgery was a key equalising
factor. Perioperative chemotherapy did not reduce systemic
failure rates compared with trimodality therapy, suggesting a
modest effect on micrometastatic disease of the predominant
modified MAGIC regimen, with no conclusions possible for
FLOT. Trimodality therapy, despite concerns in this context
from other randomised trials (POET and NeoRES) and large
series in this context, did not increase operative mortality or
major pulmonary morbidity. Both groups had similar health-
related quality of life (HRQOL) at 1 and 3 years of follow-up;
however, HRQOL was more adversely affected after trimodality
therapy given before surgery than after perioperative
chemotherapy.

Implications of all the available evidence

Neo-AEGIS set out to compare the trimodality regimen used
in the CROSS trial with optimum perioperative chemotherapy.
The similar survival metrics that was relevant to trial
termination suggest that clinical equipoise between such
approaches, specifically trimodality therapy and the modified
MAGIC regimen or FLOT, is a reasonable conclusion. The
limited FLOT treatment inclusion cannot be interpreted
independently, hence the ESOPEC trial will be informative
when published. Moreover, data relating to differences in
toxicity, tolerance, and HRQOL, might help to inform clinicians
and patients in treatment choices. In a dynamic evolving field,
as we enter an era in which immunotherapy will be integrated
with both these approaches, Neo-AEGIS provides a rich
resource of randomised data. These data, as well as the range
of secondary outcomes, will inform modern multidisciplinary
team discussions and provide benchmark data for both
treatment approaches.

with histological proof of adenocarcinoma of the
oesophagus and oesophagogastric junction, and clinical
tumour stage T2-3, nodal stage NO-3, and metastasis
stage MO, were eligible.” For junctional adenocarcinoma,
patients with Siewert (AEG) types I, II, and III were
eligible.” All patients underwent initial staging with
[18F]FDG-PET-CT imaging, and an endoscopic ultrasound
was undertaken according to local standards. Only
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patients with primary tumours with a length of 8 cm or
less, or with a combined length (tumour and nodes) for
radiotherapy planning of 10 cm or less, were included.
Patients were also required to have an Eastern Cooperative
Oncology Group performance status of 0-2, a cardiac
ejection fraction of greater than 50%, a forced expiratory
volume in 1 s of 1-5 L or more on pulmonary function
testing, absolute neutrophil count of more than
1-5x109 cells per L, white blood cell count of more than
3x109 cells per L, platelet count of more than 100x 102 per L,
haemoglobin of more than 9 g/dL, glomerular filtration
rate of more than 60 mL per min, serum bilirubin at the
upper limit of normal (ULN) or below, aspartate amino-
transferase of less than 2.5 times ULN, and alkaline
phosphatase of less than 3 times the ULN. Patients who
had undergone previous chemotherapy and radiotherapy
were excluded. For the complete list of inclusion and
exclusion criteria, see the appendix (p 7).

The trial was approved by the Health Products Regulatory
Authority (Ireland), the Medicines and Healthcare
products Regulatory Agency (UK), the Danish Medicines
Agency, the French National Agency for the Safety of
Medicines and Health Products, the Swedish Medical
Products Agency, and by the relevant ethics committees. A
trial steering committee and a data safety and monitoring
board were appointed. Cancer Trials Ireland managed the
trial, and the Health Research Board Clinical Research
Facility at the National University of Ireland, Galway,
Ireland conducted the data management and statistical
activities in collaboration. The protocol is available online.
All patients gave written informed consent.

Randomisation and masking

Patients were randomly assigned (1:1) to receive peri-
operative chemotherapy or trimodality therapy. Random-
isation sequences were generated using nQuery Advisor
(version 6.01) using a permuted-block method to ensure a
balance in sample size across the groups, with randomly
permuted blocks of sizes two, four, six, and eight. There
was no stratification, and the trial was open label.

Procedures

Patients assigned to trimodality therapy received a
preoperative radiation dose of 41-4 Gy given in 23 fractions
of 1-8 Gy on days 1-5, 8-12, 15-19, 22-26, and 29-31, and
5 weekly cycles of paclitaxel (50 mg/m?2) and carboplatin
(area under the curve 2 mg/mL per min) intravenously
on days 1, 8, 15, 22, and 29. Before a protocol amendment
on May 1, 2018, patients assigned to perioperative
chemotherapy received six (three preoperative and
three postoperative) 3-week cycles of intravenous
50 mg/m? epirubicin on day 1, plus either intravenous
60 mg/ma2 cisplatin or intravenous 130 mg/m? oxaliplatin
on day 1, plus either continuous infusion of 200 mg/m?
fluorouracil daily for 21 days or oral 625 mg/m?
capecitabine twice daily for 21 days. According to a
protocol amendment on May 1, 2018, patients in the

perioperative chemotherapy group could alternatively
receive FLOT: eight (four preoperative and four post-
operative) 2-week cycles of 2600 mg/m?2 fluorouracil,
85 mg/m?2 oxaliplatin, 200 mg/m2 leucovorin, and
50 mg/m?2 docetaxel intravenously on day 1.”7 The choice
of MAGIC or FLOT regimen was at the treating
oncologist’s discretion, and dose reductions, dose
modifications, and supportive therapy were permitted
according to the protocol. Radiotherapy quality assurance
involved all centres completing pre-accrual outlining
benchmark cases, a satisfactory plan for a pre-outlined
patient, and a process document detailing technical
elements of all trial patient processes for that centre.” The
first case from each centre was reviewed, and a random
allocation of 10% of all outlines and plans was submitted.
Radiotherapy quality assurance was overseen by two
radiotherapy principal investigators: BO’N (Ireland and
Europe) and TC (UK).

Restaging by means of endoscopy and [18F]FDG-PET-CT
or CT was performed 4-8 weeks after completion of neo-
adjuvant therapy. Endoscopic response before surgery
was defined as complete, partial (>50% tumour
reduction), and none (<50% tumour reduction). Surgery
was scheduled between 3 weeks and 10 weeks after the
last treatment. Disease recurrence was monitored via
CT or CT/PET imaging and endoscopy at 1, 2, and 3 years
from the date of randomisation. Where recurrence was
suspected, [18F]FDG-PET-CT was performed, and where
recurrence was equivocal, cytological or histopathological
confirmation was sought. Site of initial recurrence
included locoregional at the site of anastomosis or
regional nodes, or systemic, or both.

Outcomes

The primary endpoint was overall survival calculated
from the date of randomisation to the date of death from
any cause, and those alive at time of termination were
censored at time of the last assessment. Secondary
endpoints were disease-free survival, site of treatment
failure, operative complications in the first 90 days after
surgery (according to ECCG-defined complication
definitions® and the Clavien-Dindo  severity
classification®), toxicity (according to National Cancer
Institute Common Terminology Criteria for Adverse
Events, version 4.03), pathological complete response
(ypTONO); major pathological response (tumour
regression grade 1 and 2, denoting no [1] or minimal [2]
residual  cancer cells),” margin-free  resection
(RO classification), and health-related quality of life
(HRQOL).®” HRQOL was measured using the European
Organisation for Research and Treatment of Cancer
(EORTC) core questionnaire QLQ-C30 (version 3.0)
consisting of global health and five functional scales, and
the QLQ-OES 18 module of four scales and six single
items. These questionnaires were completed by patients
at diagnosis, preoperatively, and at 3 months, 6 months,
1 year, 2 years, and 3 years of follow-up.? A mean
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difference of 10 in global and functional scales is deemed
to be clinically significant.” Time to treatment failure was
included in the original protocol; however, it is not
reported independently because regimen completion
data, disease-free survival, and overall survival provide
the key relevant time to treatment failure metrics.

Statistical analysis

The initial design in 2013 was based on a two-sided
a level of 0-05 and an estimated 80% power to detect a
3-year increase in overall survival of 15% (58% with
trimodality therapy vs 43% with perioperative chemo-
therapy), with trimodality being predicted superior to the
comparator perioperative chemotherapy, and targeting
366 patients. This design was modified in 2014 to a
10% increase (53% with trimodality therapy vs 43% with
perioperative chemotherapy), requiring 594 patients to
achieve 80% power at a 0-05 significance level,
corresponding to a hazard ratio (HR) of 1-33 (appendix
p5). An amendment on May 1, 2018, permitted the use of
the FLOT regimen in the perioperative chemotherapy
group and resulted in a change to a non-inferiority
design. The first futility analysis on Dec 4, 2018, after
76 deaths, revealed an anticipated 3-year survival of
57% for perioperative chemotherapy and 52% for
trimodality therapy. This resulted in a revised power
calculation based on an expected 3-year survival of
57% for perioperative chemotherapy and 53% for
trimodality therapy, with a non-inferiority margin for
perioperative chemotherapy of 5%, corresponding to a
non-inferiority HR of 1.16 with perioperative
chemotherapy as the numerator, and an a level of 5%.
The revised enrolment target was 540 patients. Neo-
AEGIS closed in December, 2020, following the second
futility analysis (143 deaths; 50% of expected deaths),
with 377 patients randomly assigned (70% of the target).
Although futility and non-inferiority were not established,
the data safety and monitoring board determined that the
similar survival rates from both interim analyses were
highly unlikely to change with more patients or longer-
term follow-up. The impact of the COVID-19 pandemic
was a further factor in this.

All efficacy analyses were done in the intention-to-treat
population, defined as all randomly assigned patients
who received at least one dose of study drug. The
intention-to-treat analyses were performed using
treatment allocated regardless of dosing errors. Toxicity
and safety data were analysed in the safety population,
defined as patients who took at least one dose of study
drug, according to treatment actually received.

Overall survival was calculated from randomisation to
death from any cause. Disease-free survival was
calculated from randomisation to the first event (ie, local
recurrence or progression, distant recurrence, or death
from any cause). We compared survival times between
the two groups using the log-rank test and a Cox
regression analysis to obtain a HR with a 95% CI.

www.thelancet.com/gastrohep Vol 8 November 2023

A multivariate analysis was used to calculate HRs and
95% CIs adjusted for baseline age, sex, smoking status,
and tumour staging. The ¥2 test (or Fisher’s exact test for
small counts) was used for categorical data, and
appropriate parametric t tests or mnon-parametric
Mann-Whitney tests were used otherwise. All tests are
two sided unless stated otherwise. Interim futility
analyses applied the rule of Freidlin and colleagues with
a linear 20% inefficacy boundary and were planned a
priori for 25% and 50% predicted deaths. # The primary
endpoint was checked for non-inferiority; all other
p values reported are for superiority. Analysis performed
using SAS (version 9.4) and R (version 4.1.2).

This study is registered with ClinicalTrials.gov,
NCT01726452.

| 377 patients randomly assigned |

v v

189 assigned to perioperative
chemotherapy
162 to the modified
MAGIC regimen*
27to FLOT

therapy

188 assigned to trimodality

5did not receive
chemotherapy
2 post-audiology
assessment
3 patient decision

10 patients did not start

chemoradiotherapy

4 patient decision

1 skin rash before
treatment

2 investigator decision

1delay in treatment
planning

1 tumour length exclusion

1 cardiac review failure

A 4 v

184 started allocated to
preoperative
chemotherapy

178 started allocated
preoperative

chemoradiotherapy

to

22 did not proceed to
surgery
12 progression
7 deteriorated
health status
2 COVID-19 restriction
1 patient decision

11 did not proceed to surgery
8 progression
2 deteriorated health
status
1 reason unclear

Y : v

| 162 had surgery | | 167 had surgery

v v

184 included in ITT population
95 had died at time of
analysis
82 disease related
13 non-disease related
89 alive at time of analysis

analysis

178 included in ITT population
91 had died at time of

73 disease related
18 non-disease related
87 alive at time of analysis

Figure 1: Trial profile

FLOT=fluorouracil, leucovorin, oxaliplatin, and docetaxel. ITT=intention to treat. *Epirubicin plus cisplatin or

oxaliplatin plus fluorouracil or capecitabine.
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Perioperative Trimodality
chemotherapy group therapy group
(n=184) (n=178)
Age, years 63-8 (8-8) 63-8 (7-9)
Sex
Male 169 (92%) 158 (89%)
Female 15 (8%) 20 (11%)
Race
White 183 (99%) 177 (99%)
Other 1(1%) 1(1%)
BMI, kg/m* 27°5(3-9) 27-8 (45)
Diabetes 15 (8%) 23 (13%)
Hypertension 68 (37%) 60 (34%)
Current smoker 23 (13%) 20 (11%)
ECOG performance status
0 155 (84%) 148 (83%)
1 27 (15%) 28 (16%)
2 2 (1%) 2 (1%)
Tumour location
Lower oesophagus or AEG type | 123 (67%) 126 (71%)
AEG type Il 46 (25%) 38 (21%)
AEG type Il 15 (8%) 14 (8%)
Clinical tumour stage
T2 29 (16%) 28 (16%)
T3 155 (84%) 150 (84%)
Clinical nodal stage
NO 73 (40%) 78 (44%)
N1 83 (45%) 73 (41%)
N2 23 (13%) 27 (15%)
N3 5(3%) 0
Surgery type
En-bloc two-stage transthoracic resection 115/162 (80%) 130/167 (78%)
Minimally invasive en-bloc 30/162 (19%) 17/167 (10%)
En-bloc three-stage transthoracic resection 7/162 (4%) 4167 (2%)
Extended total gastrectomy and mediastinal anastomosis 6/162 (4%) 6/167 (4%)
Extended total gastrectomy and thoracic anastomosis 2/162 (1%) 3/167 (2%)
Trans-hiatal oesophagectomy 2/162 (1%) 71167 (4%)
Data are mean (SD), n (%), or n/N (%). Percentages might not sum to 100 as a result of rounding.
AEG=adenocarcinoma of the oesophagogastric junction. ECOG=Eastern Cooperative Oncology Group.
Table 1: Baseline characteristics
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Role of the funding source

The funders of the study had no role in the study design,
data collection, data analysis, data interpretation, or
writing of the report.

Results

Between Jan 24, 2013, and Dec 23, 2020, 189 patients were
randomly assigned to the perioperative chemotherapy
group and 188 to the trimodality therapy group (figure 1).
184 patients in the perioperative chemotherapy group and

178 in the trimodality therapy group started treatment
and were included in the intention-to-treat analyses
(327 [90%] male and 360 [99%] White). 27 (15%) patients
in the perioperative chemotherapy group received the
FLOT regimen. Baseline characteristics are shown in
table 1. 249 (69%) patients had oesophageal adeno-
carcinoma or AEG type I, 305 (84%) had clinical stage T3,
and 211 (58%) had clinical predicted node-positive
(cN+) disease. In the perioperative chemotherapy group,
166 (90%) of 184 patients completed all preoperative
cycles, 108 (59%) completed at least one postoperative
cycle, and 75 (41%) received the complete regimen (ie, all
six [modified MAGIC regimen] or eight [FLOT] cycles);
one patient had surgery but not chemotherapy. In the
trimodality therapy group, 154 (87%) of 178 patients
completed the full treatment regimen and 177 (99%)
completed the entire radiotherapy regimen. Patients in
the perioperative chemotherapy group were significantly
more likely to have a dose reduction than those in the
trimodality therapy group (75 [41%] vs 16 [9%)] patients;
odds ratio [OR] 6-94 [95% CI 3-84-12-56], p<0-0001).
Fewer patients in the trimodality therapy group withdrew
from treatment due to toxicity than those in the
perioperative chemotherapy group, although this
difference did not reach significance (25 [14%)] vs 14 [8%)];
OR 0-54 [95% CI 0-27-1-08], p=0-077). 165 (46%) of
362 patients had at least one serious adverse event
(91 [50%] in the perioperative chemotherapy group and
74 [42%)] in the trimodality therapy group (table 2).
Grade 3 or 4 neutropenia was observed in 49 (27%) of
183 patients in the perioperative chemotherapy group
and 11 (6%) of 178 patients in the trimodality therapy
group (p<0-0001). One (1%) patient in the perioperative
chemotherapy group and three (2%) patients in the
trimodality therapy group died as a results of serious
adverse events, two of which were possibly related to
treatment: a cerebrovascular accident in the perioperative
chemotherapy group and pulmonary embolism in the
trimodality therapy group.

Minimum follow-up was 18 months after the last
recruited patient. The final data analysis was done on
March 22, 2023. Median follow-up was 38-8 months
(IQR 16-3-55-1). In the intention-to-treat population, in
the perioperative chemotherapy group, 95 (52%) of
184 patients died: 82 (45%) from recurrent or progressive
cancer, seven (4%) from non-cancer-related deaths,
five (3%) from postoperative mortality, and one (1%) from
a serious adverse event. In the trimodality therapy group,
91 (51%) of 178 patients died: 73 (41%) from cancer
recurrence or progression, 11 (6%) from non-cancer-
related deaths, four (2%) from postoperative comp-
lications, and three (2%) from serious adverse events.
Median overall survival was 48-0 months (95% CI
33-6-64-8) in the perioperative chemotherapy group
versus 49-2 months (34-8-74-4) in the trimodality
therapy group (figure 2; HR 1-03 [95% CI 0-77-1-38],
p=0-82). 1-year overall survival was 84% (95% CI 78-89)
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in the perioperative chemotherapy group versus
87% (81-91) in the trimodality therapy group, 2-year
overall survival was 67% (59-73) versus 69% (61-75), and
3-year overall survival 55% (47—62) versus 57% (49-64).
Median disease-free survival was 32-4 months (95% CI
22-8-64-8) in the perioperative chemotherapy group and

Perioperative chemotherapy Trimodality therapy group p value
group (n=183*) (n=178)

Gradelor2 Grade3or4 Grade5 Gradelor2 Grade3or4 Grade5

At least one serious 14 (8%) 71(39%) 6 (3%) 9 (5%) 57 (32%) 8 (4%)
adverse event

24.0 months (18-0-40-8) in the trimodality therapy Diarrhoea 79(43%) 20(11%) O 46 (26%) 0 0 <0-0001
group (HR 0-89 [95% CI 0-68-1-17], p=0-41). Vomiting 52(28%) 14(8%) O 34(19%) 5(3%) O 0-0007
In the perioperative chemotherapy group, of 72 (39%) of Nausea 105(57%) 10(5%) O 96(54%)  8(4%) O 0-68

184 patients with progression or recurrence, 65 died, with R —_— 4(62% 53% O 101657%) 2% 0 025
the site of first failu.re . being locoregif)nal in Constipation NG 20% 0 B@a%)  20% 0 060
18 (10%) patients, systemic in 39 (21%) patients, or )
combined in 15 (8%) patients (table 3). In the trimodality Odynophagia BlEL) 0 0 Bl <0000t
therapy group, among 81 (46%) of 178 patients with Neutropenia S6G1%)  49@7%) O 19@%) (6% 0 <0-0001
progression or recurrence, 65 died, with the site of first Anaemia 22(12%)  4(2%) 0 8 (4%) 2(1%) O 0:018
failure being locoregional in 16 (9%) patients, systemic in Neutropenic sepsis 0 42%) 0 0 1(1%) 0 037
41 (23%) patients, or combined in 24 (13%) patients. There Peripheral neuropathy 65 (35%)  4(2%) 0 13 (7%) 0 0 <0-0001
was no significant difference in locoregional alone versus Alopecia 46(25%)  1(05%) O 14.(8%) 0 0 <0:0001
systemic alone or combined recurrence between treatment P 308%) 15(8%) 0 7@1%)  16(9%) 0 0.85
groups (18 [25%] of 65 had locoregional recurrence in )

Pulmonary embolism 2 (1%) 10 (5%) 0 1(1%) 9(5%)  1(1%) 1

the perioperative chemotherapy group compared with
16 [20%)] of 65 in the trimodality therapy group; OR 1-35
[95% CI 0-63-2-91]; p=0-44).

A greater proportion of patients in the trimodality
group had a pathological complete response compared
with the perioperative chemotherapy group (OR 0-33
[95% CI 0-14-0-81], p=0-012; table 3). Similarly, major
pathological responses, comprising tumour regression
grade 1 and 2 combined, were seen in more patients in
the trimodality therapy group than in the perioperative
chemotherapy group (OR 0-21 [95% CI 0-12-0-38|,
p<0-0001; table 3). A combined poor (tumour regression
grade 4) or absent (tumour regression grade 5) response
was seen in a greater proportion of patients in the
perioperative chemotherapy group than in the trimodality
therapy group (OR 4-46 [95% CI 2-79-7-15], p<0-0001;
table 3). Negative margins (R0) were observed in a greater
proportion of patients in the trimodality therapy group
than in the perioperative chemotherapy group (OR 0-21
[95% CI 0-08-0-53], p=0-0003; table 3). A higher
proportion of tumours were ypNO in the trimodality
therapy group than in the perioperative chemotherapy
group (OR 0-52 [95% CI 0-34-0-81], p=0-0035; table 3).
Response to therapy as determined by endoscopy was
significantly ~ different between treatment groups
(x2 p=0-020), with a higher proportion of partial responses
in the trimodality therapy group than in the perioperative
chemotherapy group and a lower proportion of no
response cases (table 3). Complete endoscopic responses
were similar in both groups (table 3).

162 (88%) of 184 patients in the perioperative
chemotherapy group and 167 (94%) of 178 patients in the
trimodality therapy group underwent surgery, the
majority via an en-bloc open or minimally invasive
transthoracic resection (table 1). At 90 days, five (3%) of
162 patients in the perioperative chemotherapy group
and four (2%) of 167 patients in the trimodality therapy
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therefore excluded from the safety population.

Data are n (%). Serious adverse events are reported for all patients in the safety population and include postoperative
mortality events. *One patient in the intention-to-treat population had surgery but not chemotherapy and was

assessed in the safety population by treatment group

Table 2: Potentially chemotherapy or radiotherapy-associated adverse events (whether related or not)

group had died. Complications including pneumonia,
respiratory failure, atrial fibrillation, and anastomotic
leaks were similar in the perioperative chemotherapy
and trimodality therapy groups (table 4). Severe
complications according to the Clavien-Dindo
classification, including grade IIIb (requiring invasive
operative management), IVa (single organ failure), and
IVb (multi-organ failure), occurred in 17 (11%) patients
in the perioperative chemotherapy group and
21 (13%) patients in the trimodality therapy group
(OR 0-82[95% CI 0-41-1-61], p=0-56).

There were no differences between the groups in base-
line HRQOL QLQ-C30 and QLQ-OES 18 questionnaire
assessments (appendix p 8). Following neoadjuvant
therapy, global health status and physical, role, and
emotional functioning deteriorated in both groups, but the
magnitude was significantly (p<0-05) greater in the
trimodality therapy group, as were symptom scores
including fatigue, pain, appetite loss, dyspnoea, and
trouble coughing (appendix p 9). At the 1-year follow-up,
emotional functioning, pain, and coughing were
significantly (p<0-05) worse in the trimodality therapy
group than in the perioperative chemotherapy group, with
trouble with coughing persisting at 3 years, whereas
diarrhoea was significantly (p<0-05) more marked at 1 year
and 3 years in the perioperative chemotherapy group.

The treatment effect on overall survival according to
baseline characteristics and postoperative pathology
shows no significant differences between treatment
groups (figure 3).
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Overall survival (%)
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HR 1-03 (95% Cl 0-77-1-38); log-rank p=0-82
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0 12 24 36 48 60 72 84 96 108

Number at risk
(number censored)
Perioperative 184 (0) 151(5) 114(11) 85(20) 60(39) 38(54) 23(67) 10(79) 8(81) 5(84)
chemotherapy group
Trimodality therapy 178(0) 153(2) 116(7) 89(15) 59(36) 37(54) 18(70) 8(79) 7(80) 4(83)
group
100 —
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o 50—
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HR 0-89 (95% Cl 0-68-1-17); log-rank p=0-41
T T T T T T T T T
0 12 24 36 48 60 72 84 96 108
Number at risk Time since randomisation (months)
(number censored)
Perioperative 184 (0) 136(4) 97(8) 76(17) 50(35) 34(50) 19(63) 8(74) 7(75) 5(77)
chemotherapy group
Trimodality therapy 178 (0) 131(1) 86(5) 70(11) 44(29) 27(45) 13(58) 7(64) 6(65) 3(68)
group

Figure 2: Kaplan-Meier estimates of overall survival and disease-free survival in the intention-to-treat

population

(A) Overall survival. (B) Disease-free survival. HR=hazard ratio.
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Discussion

Neo-AEGIS was designed in the context of the CROSS
trial, which showed doubling of overall survival with
trimodality therapy compared with surgery alone.
Uniquely, Neo-AEGIS mandated initial staging with
[18F]FDG-PET-CT, radiotherapy quality assurance, and
strictly defined reporting of operative complications.
With a median follow-up of more than 3 years, no
significant difference (HR 1-03 [95% CI 0-77-1-38]) was
observed in overall survival, with an estimated 3-year
survival of 57% with trimodality therapy and 55% with
perioperative chemotherapy, and a median survival of
49-2 months with trimodality therapy and 48-0 months
with perioperative chemotherapy. These similar survival
metrics occurred despite significantly fewer pathological
complete and major responses and lower RO rates in the
perioperative chemotherapy group than in the trimodality
therapy group. The pattern of failure was not significantly
different between treatment groups, and there was no
difference in postoperative mortality or major morbidity.

Perioperative  Trimodality p value
chemotherapy therapy group
group (n=162) (n=167)
Tumour pathology 0-020
ypTO 7 (4%) 23 (14%)
ypTla 6 (4%) 8 (5%)
ypTib 19 (12%) 26 (16%)
ypT2 24 (15%) 22 (13%)
ypT3 97 (60%) 84 (50%)
ypT4 9 (6%) 4(2%)
Nodal pathology - - 0-0035
ypNO 71 (44%) 100 (60%)
ypN1 50 (31%) 35 (21%)
ypN2 16 (10%) 21 (13%)
ypN3 25 (15%) 11 (7%)
Tumour regression grade <0-0001
1 8 (5%) 23 (14%)
2 11(7%) 41 (25%)
3 38 (23%) 53 (32%)
4 65 (40%) 39 (23%)
5 35 (22%) 7 (4%)
Not evaluable 5(3%) 4 (2%)
Pathological complete 7 (4%) 20 (12%) 0-012
response
Circumferential margin -~ 119/145 (82%)  131/137 (96%) 0-0003
RO
Number of nodes 27 (22-37) 22 (16-31) 0-0002
analysed
Number of nodes 1(0-3) 0(0-2) 0-0025
involved
Response to therapy by 0-020
endoscopy
Complete response 23/130 (18%) 28/138 (20%)
Partial response 62/130 (48%) 83/138 (60%)
No response 45/130 (35%) 27/138 (20%)
Site of treatment failure (multiple sites possible per patient)
Systemic 49/184 (27%)  58/178 (33%)
Liver 11/184 (6%) 22/178 (12%) 0035
Lung 13/184 (7%) 24/178 (13%)  0-044
Bone 12/184 (7%) 17/178 (10%)
Multiple sites 22/184 (12%) 26/178 (15%)
Nodal non-regional 14/184 (8%) 20/178 (11%)
Locoregional 27/184 (15%)  34/178 (19%)
Anastomosis and 17/184 (9%) 21/178 (12%)
oesophageal
Stomach 6/184 (3%) 2/178 (1%)
Regional nodes 15/184 (8%) 17/178 (10%)
Missing 1/184 (1%) 1/178 (1%)
Data are n (%), n/N (%), or median (IQR). Percentages might not sum to 100 as a
result of rounding.
Table 3: Pathological response, tumour regression grade, resection
margin status, response to therapy, and site of treatment failure

Neo-AEGIS did not complete recruitment, randomly
assigning 70% of the target for non-inferiority analysis. In
December, 2020, during the COVID-19 pandemic, the
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data safety monitoring board assessment of the second
futility analysis, established a priori for 50% of predicted
deaths, was that although futility was not evident, the
survival metrics were similar to the first futility analysis
conducted at 25% of predicted deaths, and these data were
deemed to be unlikely to change with increased numbers
and longer-term follow-up. At trial closure, the upper
bound of the prespecified 95% CI of 1-16 was exceeded, at
1-38, and non-inferiority was not established. Nonetheless,
from a clinical perspective, these data represent the
largest randomised series comparing trimodality therapy
and perioperative chemotherapy for adenocarcinoma of
the oesophagus and oesophagogastric junction, and both
primary and secondary endpoints inform a scant
literature. At a median follow-up of longer than 3 years,
the overall and disease-free survival data appear to be
robust and consistent with a conclusion that supports
continued equipoise in decision making, in particular for
a cancer for which up to 80% of recurrences occur within
2 years.” The only comparable phase 3 randomised trial
with more than 100 patients was the POET trial, in which
119 patients with endoscopic ultrasound-staged (T34, Nx,
MO) adenocarcinoma of the oesophagus and
oesophagogastric junction received either preoperative
chemotherapy (cisplatin plus fluorouracil and leucovorin)
orinduction chemotherapy followed by chemoradiotherapy
(cisplatin and etoposide plus 30 Gy radiotherapy).” The
trial closed prematurely due to slow accrual and reported a
3-year survival of 47-4% compared with 27-7% in the
chemotherapy group (p=0-07). NeoRes, a phase 2
randomised controlled trial powered on the pathological
complete response rate, randomly assigned 181 patients,
of whom 131 had adenocarcinoma of the oesophagus and
oesophagogastric junction, to three cycles of cisplatin plus
flurouracil preoperatively or the same regimen with 40 Gy
radiotherapy and reported a 3-year survival rate of 47% for
trimodality therapy versus 49% for chemotherapy
(p=0-77)."

The similar survival outcomes between the
two treatment approaches in our trial occurred despite
significantly lower pathological response rates and
RO resections in the perioperative chemotherapy group
than in the trimodality therapy group. The explanation
for the seeming disconnect between gains in pathological
complete response and RO rates and improvement in
overall survival remains unclear. The modest observed
overall rate of pathological complete response with
trimodality therapy (12%) and the differential for
perioperative chemotherapy (4%) could be insufficient to
affect survival. This finding is consistent with NeoRes
and POET, in which higher pathological complete
response rates in trimodality groups did not translate to
survival benefit."* However, more marked differences in
major pathological responses (39% vs 12%) and RO rates
(96% vs 82%) were also observed, as well as apparent
nodal downstaging. These findings suggest that modern-
era radical surgery was an equalising factor that limited
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Perioperative

Trimodality

chemotherapy group
group (n=162) (n=167)

Gastrointestinal

Oesophagogastric leak from anastomosis, staple line or localised conduit

necrosis

Extensive conduit necrosis

lleus

Small bowel obstruction

Feeding J-tube complication

Pyloromyotomy or pyloroplasty complication

Clostridioides difficile infection

Pancreatitis

Gastrointestinal bleeding requiring intervention or transfusion

Liver dysfunction

Delayed gastric emptying requiring intervention or delaying discharge or
requiring maintenance of nasogastric drainage >7 days after operation

Pulmonary

Pneumonia

Pleural effusion requiring additional drainage procedure
Pneumothorax requiring intervention

Atelectasis mucous plugging requiring bronchoscopy
Respiratory failure requiring reintubation

Acute respiratory distress syndrome

Acute aspiration

Tracheobronchial injury

Chest tube drainage for >10 days after operation
Cardiac

Myocardial infarction

Atrial dysrhythmia requiring intervention

Ventricular dysrhythmia requiring intervention
Congestive heart failure requiring intervention
Pericarditis requiring intervention

Thromboembolic

Deep vein thrombosis

Pulmonary embolus

Stroke

Urological

Acute renal failure requiring dialysis

Urinary tract infection

Urinary retention requiring reinsertion of urinary catheter
Infection

Wound Infection requiring opening wound or antibiotics
Central intravenous line infection requiring removal or antibiotics
Intrathoracic or intra-abdominal abscess

Generalised sepsis according to CDC definition

Other infections requiring antibiotics

Neurological or psychiatric complications

Recurrent laryngeal nerve injury

Acute delirium

Wound or diaphragm complications

Thoracic wound dehiscence

Acute abdominal wall dehiscence or hernia

Acute diaphragmatic hernia

18 (11%)

1(1%)
0
0
2 (1%)
1(1%)
1(1%)

2(1%)

19 (11%)

N N N B N O N NN O

26 (16%)
1(1%)
0
0

1(1%)
4(2%)
3(2%)

2 (1%)
7 (4%)

1(1%)
2 (1%)
0

(Table 4 continues on next page)
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) ) ) ) any potential added locoregional benefit of the trimodality
Perioperative  Trimodality .. . .

e G approach, and similar locoregional failure rates observed
group (n=162) (n=167) in both groups might be consistent with this hypothesis.
(Continued from previous page) A further counterintuitive finding was the similar rates
Other complications of systemic failure in both groups, notwithstanding
Chyle leak 6 (4%) 9 (5%) significantly reduced liver (p=0-035) and lung (p=0-044)
Re-operation for reasons other than bleeding, anastomotic leak, or conduit 3 (2%) 3(2%) metastases in the perioperative ChemOtherapy group,
necrosis suggesting an overall modest effect of the predominant
Clavien-Dindo severity classification modified MAGIC regimen in this cohort, while
No complication 63 (39%) 62 (37%) acknowledging that the specific impact of FLOT cannot
Gradel 20 (12%) 17 (10%) be analysed in a small cohort.”” Although a cautious
Grade 36 (22%) 44 (26%) interpretation is required given the marked lack of power
Grade llla 20 (12%) 18 (11%) and wide CIs, forest plots weakly suggest a trend for
Grade Ilib 8 (5%) 12 (7%) survival advantage for trimodality therapy in clinical
Grade IVa 8 (5%) 7 (4%) T3 disease, clinical NO disease, and patients with poorer
Grade IVb 1(1%) 2(1%) performance status, whereas perioperative chemotherapy
GradeV 5(3%) 40%) seemed to have an advantage for patients with clinical
) ) node-positive disease, T2, pathological node-negative

Data are n (%). CDC=US Centers for Disease Control and Prevention. . . .
disease, and a complete response at the primary site
Table 4: Postoperative complications 90 days after surgery according to Esophageal Complications (ypTO0). This latter finding might be consistent with a
Consensus Group definitions* and the Clavien-Dindo severity classification™® cohort study report of superior recurrence-free survival

Events/patients Hazard ratio p value
(95% Cl)
Perioperative  Trimodality
chemotherapy  therapy
group group
Sex
Male 89/169 81/158 — 1.07 (0-79-1-45)  0-65
Female 6/15 10/20 = 0-68(0-25-1-88)  0-46
Age, years
<60 26/53 30/59 — 097 (0-58-1-65)  0-92
60-69 35/76 32/69 — 0-98 (0-60-1.58)  0-92
>69 34/55 29/50 B — 1.24(0-74-2:00) 045
ECOG performance status
0 771155 771148 —- 0-95(0:70-1:31) 077
1 18/29 14/30 = 1.68(0-82-343) 016
Tumour location
Lower oesophagus or AEG type | 65/123 61/126 —t 117 (0-83-1-66) 038
AEG type llor Il 30/61 30/52 —— 079 (0-48-131) 037
Clinical nodal stage
NO 36/73 33/78 - 126 (0-78-2:01) 035
N1+ 59/111 58/100 — 0-90 (0-63-129) 056
Clinical tumour stage
T2 9/29 13/28 S R 0-60(0-26-1:41) 024
T3 86/155 78/150 B e — 113(0-83-1-53) 045
Pathology
ypNO 20/71 35/100 — 077(0-44-133) 035
ypN+ 59/91 46/67 — = 0-87(0:59-1.28) 048
ypTO 0/7 9/23 u 0-00 (0-00-NE) 0-99
ypT+ 79/155 72/144 — 1.03(075-1-42) 084
All 95/184 91/178 —— 1.03(0-78-1-38) 0-82
T T T 1
0 1 2 3 4
+— —>
Favours perioperative Favours trimodality
chemotherapy therapy

Figure 3: Comparison of survival by baseline characteristics and tumour staging and pathology subgroups
AEG=adenocarcinoma of the oesophagogastric junction. ECOG=Eastern Cooperative Oncology Group. NE=not evaluable.
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in patients with a pathological complete response after
chemotherapy compared with those with a pathological
complete response after chemoradiotherapy, presenting
a hypothesis that requires further evaluation.”

With no differences in overall or disease-free survival
between treatment groups, secondary endpoints including
postoperative mortality and morbidity, toxicity and
tolerance, and HRQOL might inform clinician and patient
choices."™ The potential added risk of preoperative
chemoradiotherapy is of particular interest, as oesophageal
cancer surgery is associated with a risk of postoperative
mortality greater than any other elective cancer operation
and has been a major point in centralisation debates and
policies internationally.* Operative mortality rate was 6-5%
with trimodality therapy versus 2-6% with chemotherapy
in NeoReS, and 10-2% versus 3-8% in POET, with deaths
particularly related to major pulmonary complications.""
By contrast, in Neo-AEGIS, 90-day mortality was not
significantly different at 2% with trimodality therapy versus
3% with perioperative chemotherapy, both below the
modern international benchmark of 4-5%.” Moreover,
with strictly defined reporting of operative complications
used in an upper gastrointestinal randomised trial for the
first time, key index complications including pneumonia,
respiratory failure, and anastomotic leaks were observed at
similar rates, as was the severity of complications. The
establishment of radiotherapy quality assurance within the
trial design, with particular focus on planning treatment
volumes, and doses to organs at risk in particular lungs,
might be relevant to operative outcomes, particularly for
true thoracic tumours including adenocarcinoma of the
oesophagus and AEG type I, which were most common in
this trial population. Accordingly, the interpretation of both
operative and oncological outcomes in Neo-AEGIS should
be viewed in the context of targeting modern optimum
standards of care in specialist centres.

The toxicity profile and tolerance of the entire
prescribed regimen showed anticipated differences
between treatment groups. The most frequent grade 3
or 4 adverse event with perioperative chemotherapy was
neutropenia (in 49 [27%)] of 183 patients). This frequency
was less than in the FLOT4 trial, at 40% for the modified
MAGIC regimen and 50% for FLOT, perhaps reflecting a
greater use of granulocyte colony-stimulating factor in
Neo-AEGIS." Just 41% of patients could tolerate all cycles
of chemotherapy, consistent with the less than 50%
observed in the FLOT4 and MAGIC trials.*® Moreover,
seven (4%) patients receiving perioperative chemotherapy,
compared with two (1%) receiving trimodality therapy, did
not progress to surgery due to deteriorated health.
Conversely, trimodality therapy had a significantly greater
effect on HRQOL after treatment and before surgery.
However, by 1 year and 3 vyears of follow-up,
HRQOL differences had largely equalised, with clinically
relevant changes, defined as greater than 10 points
difference, only persisting for coughing in the trimodality
therapy group. This finding is consistent with the
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HRQOL analysis of NeoRes, with coughing significantly
worse in long-term follow-up in the trimodality group;
however, this effect was not observed in the CROSS trial
HRQOL follow-up report.”

The principal limitation of Neo-AEGIS is that at its
termination it did not provide statistical proof to
underpin conclusions. Of relevance to the initial power
calculation, and subsequent revisions, the 3-year survival
of 55% for the perioperative chemotherapy group
markedly exceeded the initial projection of 43%, perhaps
reflecting that myriad factors affect survival outcomes in
patients with adenocarcinoma of the oesophagus and
oesophagogastric junction in the modern era. In
addition, the FLOT4 trial data, published in 2019, and
its immediate impact on management trends for
gastric and adenocarcinoma of the oesophagus and
oesophagogastric junction, was not predictable. Although
these randomised trials are distinct, it is notable that the
median and 3-year survival outcomes for the perioperative
chemotherapy group in Neo-AEGIS, at 48 months and
55%, respectively, is markedly superior to the control
group (ECF or ECX) in the FLOT4 trial, at 35 months and
48%, and similar to the FLOT treatment group, at
50 months and 57%." Finally, the COVID-19 pandemic
presented an existential barrier to the conduct of clinical
trials internationally and was relevant to the decision to
terminate the trial.

If continued clinical equipoise is a valid interpretation,
how does this weigh up for proponents of each approach?
For the group that received trimodality therapy used in
the CROSS trial, the clinical and survival outcomes were
similar to the CROSS trial, with no increase in major
operative morbidity or mortality. A markedly lower
pathological complete response rate was, however,
observed, at 12% versus 23%. With radiotherapy quality-
assured in Neo-AEGIS, this finding cannot be explained
but most plausibly suggests differences in primary
tumour extent. 10-year outcome data from the CROSS
trial show a 36% survival rate and highlight reduced
locoregional recurrence; however, the absence of an
effect on systemic relapse revealed the limitations of this
approach.” In this context, adjuvant immunotherapy
holds promise. The CheckMate 577 trial evaluated
nivolumab as adjuvant therapy after trimodality therapy
in patients with residual pathological disease and an
RO resection after chemoradiotherapy and reported a
median disease-free survival of 22 months versus
11 months with placebo; the overall survival data are
eagerly awaited.” For perioperative chemotherapy,
predominantly with a modified MAGIC regimen, Neo-
AEGIS suggests that combination chemotherapy and
radiotherapy might not be required in locally advanced
(predominantly clinical T3NO0-1) adenocarcinoma of the
oesophagus and oesophagogastric junction, with the
imperative being to ensure the provision of high-quality
surgery. Moreover, the toxicity of regimens used were
acceptable, as were HRQOL data, and the preoperative
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duration of therapy is shorter than for the trimodality
regimen. However, the prospect of postoperative
chemotherapy, and the fact that fewer than 50% of
patients completed the prescribed regimen, might
influence clinician and patient choice. The size of the
FLOT subset (27 [15%)] of 184 participants) precludes
subset analysis, and we acknowledge that if evaluable it
might have resulted in a greater biological effect at
both primary and metastatic sites compared with the
modified MAGIC regimen.”” The results of ESOPEC
(NCT02509286) will be informative. This trial directly
compares trimodality therapy with the FLOT regimen in
patients with adenocarcinoma of the oesophagus and
oesophagogastric junction, with similar inclusion criteria
to Neo-AEGIS.® It is powered on FLOT being 13%
superior to the CROSS trimodality regimen in 3-year
survival (HR 0-65) and will be of major interest alone
and as a companion and comparison to Neo-AEGIS.” In
addition, the narrative of the debate on the optimum
approach to treat locally advanced adenocarcinoma of the
oesophagus and oesophagogastric junction will evolve in
the years ahead, informed by studies of neoadjuvant and
adjuvant immunotherapy combined with chemotherapy,
including MATTERHORN (NCT04592913), Keynote-585
(NCT03221426), and DANTE (NCT03421288).

In conclusion, perioperative chemotherapy shows
similar survival metrics to the CROSS trimodality regimen
despite inferior pathological responses and surgical
margin rates. No added operative risk from trimodality
therapy was evident, and HRQOL outcomes were
similar. Although Neo-AEGIS was underpowered for the
assessment of non-inferiority, and futility was not
observed, we believe that these comprehensive data
provide modern benchmarks of oncological, operative,
and HRQOL outcomes and could inform practice and
decision making. We encourage continued clinical
equipoise in treatment selection and suggest at this time
that factors including patient choice, the logistics of
combining chemotherapy, radiotherapy, and surgery,
which vary from country to country, and access to adjuvant
immunotherapy, might be of practical and pragmatic
importance in the curative approach to a complex cancer.
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