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General introduction and thesis outline
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CHAPTER 1

ESOPHAGOGASTRIC CANCER

In the Western world, the incidence of esophageal adenocarcinoma is rapidly rising, while the
incidence of esophageal squamous cell carcinoma is slowly declining®. In 2020, the Netherlands
had the highest incidence of esophageal cancer in Europe (9.11 cases per 100,000 inhabitants)2.
In contrast, the incidence of gastric cancer (especially the intestinal type) is declining, and 3.63
cases of gastric cancer per 100,000 inhabitants were diagnosed in the Netherlands in 2020
(Figure 1)% In the Netherlands, the majority of patients with esophagogastric cancer (i.e.
esophageal or gastric cancer) are male (~70%) and above 60 years of age (~70%)>*.
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Figure 1. Incidence of esophagogastric cancer over the last 30 years in the Netherlands
(Source: Netherlands Cancer Registry).

Overall survival in patients with esophagogastric cancer varies by disease stage**. The disease
stage is classified using the TNM classification system of the Union for International Cancer
Control (UICC)®. Overall 5-year survival rates in patients with esophagogastric cancer with
early-stage disease (stage |) are 72-75%, as compared with 34-47% in patients with locally-
advanced disease (i.e. stage II-111), and 2-3% in patients with metastatic disease (i.e. stage IV)3“.
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METASTATIC ESOPHAGOGASTRIC CANCER

In patients with metastatic esophagogastric cancer (i.e. stage 1V), palliative systemic therapy
improves overall survival and quality of life compared with best supportive care alone (i.e. no
tumor-directed treatment)®. Despite the increased use of chemotherapy for patients with
metastatic esophagogastric cancer (from 24% to 33%), the overall survival in these patients
has hardly improved over the last 30 years in the Netherlands. The median overall survival
for esophageal cancer has improved from 4 months to 5 months, and for gastric cancer from
3 months to 4 months (Figure 2-3)"%.

The most common locations for metastatic disease in patients with esophageal cancer are the
extra-regional lymph nodes, followed by the liver, lung, and bone’. The most common locations
for metastatic disease in patients with gastric cancer are the peritoneum (i.e. peritoneal
carcinomatosis), followed by the extra-regional lymph nodes and liver (Figure 4-5)’.

Peritoneal metastases are usually not considered oligometastatic disease because it usually
involves a diffuse type of dissemination within the peritoneal cavity through direct extension,
seeding of cancer cells in the abdominal fluid (ascites), or implantation onto peritoneal
surfaces®. Consequently, treatment approaches for peritoneal metastases vastly differ from
hematogenous or lymphatic metastases (i.e. cytoreductive surgery and hyperthermic
intraperitoneal chemotherapy [HIPEC] as compared with metastasectomy or stereotactic
radiotherapy)®°.
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Figure 2. 1-year overall survival of patients diagnosed with metastatic (stage IV) esophageal cancer over the
last 30 years in the Netherlands (Source: Netherlands Cancer Registry).
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Figure 3. Overall survival of patients diagnosed with metastatic (stage V) gastric cancer over the last 30 years
in the Netherlands (Source: Netherlands Cancer Registry).
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Figure 4. Locations of metastatic disease (i.e.
stage IV) in patients with esophageal cancer in the
Netherlands (Source: Netherlands Cancer Registry?).
Patients can have metastatic disease at multiple sites
(importantly, this figure does not represent patients
with oligometastatic disease and icons displayed of
locations with an incidence higher than 20%).
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Figure 5. Locations of metastatic disease (i.e. stage
IV) in patients with gastric cancer in the Netherlands
(Source: Netherlands Cancer Registry’). Patients
can have metastatic disease at multiple sites
(importantly, this figure does not represent patients
with oligometastatic disease and icons are displayed
of locations of metastatic disease with an incidence
higher than 20%).
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OLIGOMETASTATIC ESOPHAGOGASTRIC CANCER

Among the described patients with metastatic disease (i.e. stage 1V), there is a subgroup of
patients with oligometastatic disease. Oligometastatic disease was first defined in 1995 by
Hellman and Weichselbaum as an intermediate state between localized and polymetastatic
disease and is characterized by a limited (oligo) number of metastases. The concept of
oligometastatic disease implies that local treatment of metastasis (e.g. metastasectomy or
stereotactic body radiotherapy [SBRT]) may improve the time to disease progression and,
ultimately, overall survival®.

The benefit of local treatment for oligometastatic disease might be explained by the “seed
and soil hypothesis” first postulated by Paget in 18892, This hypothesis suggests that the
spread of cancer cells from the primary site (“seed”) is not merely anatomic but rather an
interaction between the cancer cells and the host organ (“soil”)*?. Metastasis only develops

|II

when the “seed” and “soil” are compatible?. Because of this selective compatibility, certain
tumors are predisposed to metastasize to certain organs only*?. This concept might explain
why local treatment to that metastasized organ can improve progression-free and overall

survival®2,

Recently, the European Society for Radiotherapy and Oncology and European Organization
for Research and Treatment of Cancer (ESTRO/EORTC) have made efforts to improve the
definition of oligometastatic disease by developing a comprehensive nomenclature consisting
of 5 key questions?3. First, a history of polymetastatic disease was used to differentiate between
induced oligometastatic disease (i.e. previous history of polymetastatic disease) and genuine
oligometastatic disease (i.e. no history of polymetastatic disease)®®. Second, a history of
oligometastatic disease was used to divide genuine oligometastatic disease into repeat
oligometastatic disease (i.e. history of oligometastatic disease) and de-novo oligometastatic
disease (i.e. first-time diagnosis of oligometastatic disease)®. Third, the detection of
oligometastatic disease within 6 months after the primary tumor diagnosis was used to
subclassify de-novo oligometastatic disease into synchronous (i.e. <6 months) and
metachronous oligometastatic disease (i.e. >6 months)*. Fourth, a diagnosis of oligometastatic
disease under active systemic therapy or a therapy-free interval was used to separate
recurrence (i.e. therapy-free interval) from progression (i.e. active systemic therapy)®. Finally,
an oligometastatic lesion progressive on imaging in a patient under active systemic therapy
was used to separate progression (i.e. lesion progressive on imaging) and persistence (i.e.
lesion not progressive on imaging)®. Figure 6 provides a classification model for oligometastatic
disease (adapted from Guckenberger M et al. Lancet Oncol. 2020).
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Although an important first step, the previously mentioned nomenclature® lacks specificity
about metastatic disease burden to standardize inclusion criteria in future clinical trials on the
benefit of local treatment and/or systemic therapy in patients with oligometastatic
esophagogastric cancer. In addition, this nomenclature does not provide recommendations
for treatment nor helps to guide clinical decision-making in multidisciplinary team meetings.

Up until now, 6 prospective trials have been conducted in patients with oligometastatic
esophagogastric cancer (Table 1). The first prospective trial was the phase 3 randomized
controlled REGATTA trial including patients with gastric cancer with synchronous oligometastatic
disease limited to 1 organ (including peritoneal metastases) or 1 extra-regional lymph node
station!4. Patients were randomized to either gastrectomy plus D1 lymphadenectomy plus
chemotherapy (but no resection of metastases) or chemotherapy alone*. Median overall
survival was 14.3 months after primary tumor resection plus chemotherapy as compared with
16.6 months after chemotherapy alone (hazard ratio 1.09, 95% confidence interval: 0.78—
1.52)*. Thus, this trial failed to show improved overall survival after primary tumor resection
plus chemotherapy as compared with chemotherapy alone.
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Figure 6. Classification model for oligometastatic disease (adapted from Guckenberger M. et al. Lancet Oncol
2020).
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CHAPTER 1

The second prospective trial was the phase 2 non-randomized AlO-FLOT-3 trial*®. This trial
studied the effect of chemotherapy plus resection of the primary tumor and metastases versus
chemotherapy alone in patients with gastric or junction adenocarcinoma with synchronous
oligometastatic disease limited to 1 organ (including peritoneal metastases) and/or the
retroperitoneal lymph nodes?®. Patients underwent 5-fluorouracil, leucovorin, oxaliplatin, and
docetaxel (FLOT) chemotherapy and patients who responded to chemotherapy underwent
gastrectomy plus D2 lymphadenectomy and resection of all metastases®. Overall survival after
FLOT chemotherapy plus resection of the primary tumor and metastases was 31.3 months as
compared with 15.9 months in patients who underwent FLOT chemotherapy alone'>. However,
a selection bias was probably introduced, because only patients who responded to FLOT
chemotherapy underwent resection of the primary tumor and metastases®.

The third prospective trial was the phase 2 non-randomized trial by Liu et al*®. This trial studied
the effect of SBRT for <3 metachronous metastases (excluding peritoneal metastases) in
patients with esophageal squamous cell carcinoma with a surgically or radiotherapy controlled
primary tumor?®. Patients underwent SBRT of all metastases, and 50% of patients underwent
adjuvant chemotherapy (cisplatin plus fluorouracil, paclitaxel plus cisplatin, paclitaxel plus
carboplatin, or fluorouracil plus oxaliplatin; depending on the treating physician)®. Overall
survival across all patients was 24.6 months, and overall survival was comparable between
patients with or without adjuvant chemotherapy®¢. These encouraging results let the authors
to perform a subsequent phase 2 randomized trial which will be discussed at the end of this
paragraph.

The fourth prospective trial was the phase Il non-randomized trial by Cui et al*’. This trial
studied the effect of surgery after neoadjuvant chemotherapy in patients with gastric cancer
with synchronous oligometastatic disease®. Patients underwent docetaxel, oxaliplatin, and
S-1 (DOS) chemotherapy, and patients without progression underwent radical resection of the
primary tumor and metastases and adjuvant DOSY. After a median follow-up time of 30.0
months, the median progression-free survival and overall survival were not reached?’.

The fifth prospective trial was the phase Il non-randomized trial by Zhao et al*®. This trial
studied the immunomodulatory effect of low dose radiotherapy plus second-line chemotherapy
(irinotecan) and immunotherapy (camrelizumab) in patients with oligometastatic esophageal
squamous cell carcinoma®®. Patients with failure after first-line immunotherapy and
chemotherapy were included. Median progression-free survival after low-dose radiotherapy,
chemotherapy and immunotherapy was 6.9 months and overall survival were 12.8 months?®,
Finally, the sixth prospective trial was the phase Il randomized trial by Liu et al.* This trial
studied the efficacy of systemic and local therapy compared with systemic therapy alone in
patients with oligometastatic esophageal squamous cell carcinoma?. Patients underwent 4
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cycles of standard systemic therapy (57% chemotherapy, 38% immunotherapy) combined with
local treatment for oligometastatic disease (mostly SBRT) compared with 4 cycles of standard
systemic therapy alone®®. The combined systemic and local therapy resulted in improved
progression-free survival and overall survival as compared with systemic therapy alone®. After
a median follow-up of 30.5 months, median progression-free and overall survival in the
systemic and local therapy group was 15-3 months or median overall survival was not reached
versus 6.4 months and 18.6 months in the systemic therapy alone?.

From these 6 currently published prospective trials, 4 important conclusions can be drawn.
First, resection of the primary tumor alone without combined resection of metastases does
not improve overall survival'. Second, the (immunomodulatory) effect of low dose radiotherapy
in patients with oligometastatic esophageal squamous cell carcinoma appears to be limited
since the overall survival of this group was lower than the overall survival of patients with
oligometastatic squamous cell carcinoma undergoing high dose radiotherapy (median overall
survival of 12.8 months®® versus 24.6 months'®). Third, the overall survival after local treatment
of oligometastatic disease with or without systemic therapy appear better as compared with
clinical trial data including patients with metastatic disease undergoing systemic therapy alone
(median overall survival of 9-11 months®) although this comparison is biased because patients
with oligometastatic disease have a lower tumor burden and might have a better performance
status, known prognostic factors for overall survival. In addition, several trials only patients
with response to systemic therapy underwent local treatment for oligometastatic disease.
Finally, local treatment combined with systemic therapy improves overall survival compared
with systemic therapy alone in patients with oligometastatic esophageal squamous cell
carcinoma®.

These 6 currently published prospective trials have included inhomogeneous patient cohorts
regarding metastatic disease burden (e.g. 3 metastases versus 1 organ with metastases),
metastatic disease locations (e.g. with or without peritoneal metastases), and state of
oligometastatic disease (e.g. synchronous versus metachronous)'*. Furthermore, these trials
have used various treatment strategies for oligometastatic disease (e.g. local treatment for
oligometastatic disease with or without combined systemic therapy) and have inherent bias
which makes comparison of outcomes difficult'**%. Thus, a multidisciplinary consensus
statement for the definition, diagnosis and treatment of oligometastatic esophagogastric
cancer is urgently warranted.

17
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THESIS OUTLINE

The first aim (PART I) of this thesis was to develop a multidisciplinary European consensus
statement for the definition, diagnosis, and treatment of oligometastatic esophagogastric
cancer through the OligoMetastatic Esophagogastric Cancer (OMEC) project. The second aim
(PART II) was to assess the incidence and treatment of oligometastatic disease in patients with
esophagogastric cancer using clinical data.

RESEARCH QUESTIONS

The research questions addressed in this thesis can be summarized as follows:

PART | The OMEC project

e Which definitions of oligometastatic esophagogastric cancer are used in the current
literature, and does literature suggest local treatment for oligometastatic esophagogastric
cancer leads to improved overall survival?

¢ Which definitions and treatment strategies are used by multidisciplinary tumor boards of
esophagogastric cancer expert centers in Europe for patients with oligometastatic
esophagogastric cancer?

e Which statements can reach multidisciplinary European consensus regarding the definition,
diagnosis, and treatment of oligometastatic esophagogastric cancer?

PART Il Oligometastatic esophagogastric cancer in clinical practice

e What is the incidence of oligometastatic disease in patients with metastatic esophagogastric
cancer?

¢ How do different treatment strategies for oligometastatic esophagogastric cancer relate to
overall survival?

e What are the incidence and overall survival outcome of oligometastatic disease in patients
with gastric cancer with metastatic disease limited to the liver?

18
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PART | | CHAPTER 2

ABSTRACT

Background

A uniform definition and treatment for oligometastatic esophagogastric cancer is currently
lacking. However, a comprehensive definition of oligometastatic esophagogastric cancer is
necessary to initiate studies on local treatment strategies (e.g. metastasectomy or stereotactic
radiotherapy) and new systemic therapy agents in this group of patients. For this purpose, the
OligoMetastatic Esophagogastric Cancer (OMEC) project was established. The OMEC-project
aims to develop a multidisciplinary European consensus statement on the definition, diagnosis,
and treatment for oligometastatic esophagogastric cancer and provide a framework for
prospective studies to improve outcomes of these patients.

Methods

The OMEC-project consists of five studies, including 1) a systematic review on definitions and
outcomes of oligometastatic esophagogastric cancer; 2) real-life clinical scenario discussions
in multidisciplinary expert teams to determine the variation in the definition and treatment
strategies; 3) Delphi consensus process through a starting meeting, two Delphi questionnaire
rounds, and a consensus meeting; 4) publication of a multidisciplinary European consensus
statement; and 5) a prospective clinical trial in patients with oligometastatic esophagogastric
cancer.

Discussion

The OMEC project aims to establish a multidisciplinary European consensus statement for
oligometastatic esophagogastric cancer and aims to initiate a prospective clinical trial to
improve outcomes for these patients. Recommendations from OMEC can be used to update
the relevant guidelines on treatment for patients with (oligometastatic) esophagogastric cancer.
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INTRODUCTION

Oligometastatic disease (OMD) is defined as an intermediate state between localized and
systemic metastasized disease®. The clinical implication of the OMD state is that local treatment
for OMD (e.g. metastasectomy or stereotactic body radiotherapy [SBRT]) might improve overall
survival (OS) or progression-free survival (PFS)2. Recently the benefit of local treatment for
OMD has been demonstrated in several randomized controlled trials (RCTs) for patients with
prostate, colorectal, breast, or non-small-cell lung cancer (NSCLC)**. In patients with
esophagogastric cancer, several prospective non-randomized studies have shown favorable
OS after local treatment for OMD®’. Therefore, current German S3 gastric or gastroesophageal
junction cancer guidelines recommend surgical resection of the primary tumor and metastases
in a clinical trial setting in case of asymptomatic intra-operatively detected OMD when RO
resection can be reached® However, the benefit of local treatment for OMD over systemic
therapy alone in patients with esophagogastric cancer remains unclear due to a lack of
completed RCTs, although several are currently ongoing.

The ongoing RENAISSANCE RCT by Al-Batran et al. addresses the potential benefits of systemic
therapy plus surgical resection of the primary tumor and metastases over systemic therapy
alone in patients with gastric or gastroesophageal junction cancer with retroperitoneal lymph
node metastases with or without one incurable organ®. After four cycles of fluorouracil,
leucovorin, oxaliplatin and docetaxel (FLOT) chemotherapy, patients without progression will
be randomized to either additional chemotherapy or additional chemotherapy plus surgical
resection of the primary tumor and metastases®. In addition, the ongoing phase Il RCT by the
National Cancer Institute addresses the potential benefits of systemic therapy plus radiotherapy
over systemic therapy alone in patients with gastric or esophageal cancer with three or less
radiologically visible metastases®. After four cycles of oxaliplatin and capecitabine (CapOx) or
FLOT chemotherapy, patients without progression will be randomized to either continuation
of systemic therapy or continuation of systemic therapy plus radiotherapy of metastases®.

These ongoing RCTs are using various definition and treatment modalities for OMD%°. A
comprehensive definition of oligometastatic esophagogastric cancer is desired to initiate
studies on the benefit of local treatment strategies or new systemic therapy agents in this
unique group of patients. Recent efforts have been made to develop a comprehensive
classification system for OMD in a broader scope on all solid malignancies, but this lacks
specificity for esophagogastric cancer and provides no recommendations for treatment***2,
Therefore, the OligoMetastatic Esophagogastric Cancer (OMEC) project was established. The
OMEC project aims to develop a multidisciplinary European consensus statement on the
definition, diagnosis, and treatment for oligometastatic esophagogastric cancer, which will
result in a prospective study in these patients.
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METHODS

Ethical statement

This study protocol was written in accordance with the SPIRIT checklist and the World Medical
Association for Ethical Principles for Medical Research Involving Human Subjects. The
methodology of the OMEC project is comparable with the multidisciplinary consensus efforts
for synchronous OMD in NSCLC by the European Organization for Research and Treatment of
Cancer (EORTC) Lung Cancer Group®®. The completed SPIRIT checklist is provided in
Supplementary File 2.

OMEC project and consortium

The OMEC project is endorsed by EORTC, European Society for Radiotherapy and Oncology
(ESTRO), European Society of Medical Oncology (ESMO), European Society of Surgical Oncology
(ESSO), European Society for Diseases of the Esophagus (ESDE), the European chapter of the
International Gastric Cancer Association (IGCA) and the Dutch Upper Gl Cancer Group (DUCG).
The OMEC consortium consists of 65 esophagogastric cancer experts located in 48
esophagogastric cancer expert centers across 16 countries in Europe, including Austria,
Belgium, Czech Republic, Denmark, Estonia, France, Germany, Greece, Ireland, Italy, the
Netherlands, Poland, Spain, Sweden, Switzerland, and the United Kingdom. Fig. 1 gives an
overview of the participating countries and centers in the OMEC project. Table 1 shows the
characteristics of the participating centers in the OMEC consortium.

The experts of the OMEC consortium were identified in a two-step process. First, society board
members of EORTC, ESTRO, ESMO, ESSO, ESDE, IGCA, or DUCG were asked to participate in the
OMEC-central working group (Supplementary File 3). Second, these society board members
were asked to identify esophagogastric cancer experts in the field of OMD. These suggested
experts, together with experts identified in a systemic review of first or last authors of published
RCTs related to esophagogastric cancer between 2015 and 2020, were included in the OMEC-
working group (Supplementary File 4). The main authors of this article represent the OMEC-core
team (TK, PVR, HvL, RvH). Supplementary File 5 shows a schematic overview of the relationship
between the OMEC-core group, the OMEC-central working group, and the OMEC-working
group.

Study design

The OMEC project consists of 5 substudies. Fig. 2 shows a schematic overview of the OMEC
project. The first study (OMEC-1) consists of a systematic review. The review protocol is
prospectively registered in the online PROSPERO database for systematic reviews with
registration number CRD42020205306. Reporting is performed in accordance with the PRISMA
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Table 1. Characteristics of the participating centers in the OMEC consortium.

Characteristic (n=48) (%)
Yearly volume of gastrectomies
1-10 1 2%
11-20 2 4%
21-30 7 15%
31-50 23 48%
>50 15 31%
Yearly volume of esophagectomies
1-10 5 10%
11-20 4 8%
21-30 4 8%
31-50 11 23%
>50 24 50%
Type of center
Community medical center 3 6%
Comprehensive cancer center 7 15%
University medical center 38 79%

guidelines®. This study aims to identify definitions of oligometastatic esophagogastric cancer
in the current literature. Therefore, PubMed, Embase, the Cochrane library, and clinicaltrials.
gov will be systematically searched by two independent authors for studies or study protocols
reporting a definition of oligometastatic esophagogastric cancer from adenocarcinoma or
squamous cell carcinoma histology. Studies or study protocols reporting on <7 included
patients, ‘repeat OMD’ or ‘induced OMD’, regional lymph node metastasis, hyperthermic
intraperitoneal chemotherapy (HIPEC), or conversion surgery will not be included'*?. Studies
performing local treatment for oligometastatic esophagogastric cancer without reporting on
a definition of OMD (e.g. maximum number of metastases) will be excluded. Any disagreements
will be resolved by consensus. The ROBINS tool will be utilized for quality assessment*®. Finally,
the references of included articles will be screened for other potentially relevant articles by
cross-referencing. Furthermore, a meta-analysis will be performed of pooled adjusted hazard
ratios (HRs) for OS after local treatment for OMD with or without systemic therapy versus

systemic therapy alone.

The primary outcome of OMEC-1 will be the maximum number of organs or involved extra-
regional lymph node stations considered OMD and the maximum number of metastases per
specific organ (i.e. ‘organ-specific’ OMD burden). In addition, OMD in the liver will be further
categorized according to unilobar or bilobar involvement, lung and adrenal gland according
to unilateral or bilateral involvement and involved extra-regional lymph node stations according
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Figure 1. Overview of the participating countries and centers in the OMEC project Colors representing the
different countries.

to the number of affected lymph node regions (i.e. cervical, thoracic, or abdominal/
retroperitoneal extra-regional lymph node metastases) and the number of affected extra-
regional lymph node stations. The secondary outcome measure will be the pooled adjusted
hazard ratio (aHR) comparing OS after local treatment for OMD with or without systemic
therapy to OS after systemic therapy alone.

The second study (OMEC-2) will consist of a discussion of real-life clinical cases by
multidisciplinary tumor boards of esophagogastric cancer expert centers. The methodology
of this study is comparable with a simulated multidisciplinary expert opinion study on OMD
in NSCLC by the EORTC Lung Cancer Group®®. In total, 48 European esophagogastric cancer
expert centers have agreed to discuss 15 real-life anonymized clinical cases in their
multidisciplinary tumor board meeting. Each center will host a multidisciplinary tumor board
meeting with at least a surgical oncologist, medical oncologist, and radiation oncologist present
to ask for the multidisciplinary team responses on whether the case is considered OMD and
what the proposed treatment should be. These 15 real-life anonymized clinical cases will be
varying in terms of 1) location of metastatic lesion; 2) number of metastatic lesions; 3) timing
of detection (synchronous or metachronous); 4) primary tumor treatment status; 5) histology;
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OMEC-1 OMEC-2
Systematic review of definitions of Dicussion of real-life clinical cases in
oligometastatic esophagogastric cancer in multidisciplinary tumor boards of
trials and trial protocols on Pubmed, esophagogastric cancer expert centers in
Embase, Cochrane, and clinicaltrials.gov Europe

OMEC-3 Webinar (1)
Open discussion on definition, diagnosis, and
treatment of oligometastatic
esophagogastric cancer

}

OMEC-3 Delphi Round 1 (2)
Experts will be provided with the results of
OMEC-1, OMEC-2, and Webinar. Experts will
be requested to score statements

}

OMEC-3 Delphi Round 2 (3)
Experts will be provided with the results of
Delphi Round 1 and comments. Experts will

be requested to score statements.

OMEC-3 Consensus Meeting (4)
Experts will be provided with the consensus
statements of Delphi Round 1 and 2.
Discussion on statements without
consensus.

\ 4
OMEC-4
Publication of a multidisciplinary European
consensus statement for definition and
treatment of oligometastatic
esophagogastric cancer

A

OMEC-5

Prospective clinical trial on the treatment of
oligometastatic esophagogastric cancer

Figure 2. Schematic overview of the OMEC project.

and 6) response to systemic therapy at restaging. The clinical cases will be provided to the
experts using an online tool (Castor EDC, Amsterdam, The Netherlands).

The clinical case information of OMEC-2 will consist of 1) the patient history (including primary
tumor stage and treatment); 2) the current problem (including location and size of metastases);
3) pathology of the primary tumor and metastases (including histology, Her2Neu positivity,
and microsatellite stability status); and 4) imaging of the primary tumor and metastases
(*8F-fluorodeoxyglucose positron emission tomography [*®F-FDG PET], computed tomography
[CT], or magnetic resonance imaging [MRI]). The experts will be unaware of the actual diagnosis
or treatment of the real-life clinical cases. The primary outcome of this study will be the
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agreement across tumor boards in Europe on the definition of oligometastatic esophagogastric
cancer (“not OMD” versus “OMD”). The secondary outcome of this study will be the agreement
across tumor boards on treatment strategies for oligometastatic esophagogastric cancer.
Treatment strategies for OMD will be categorized into upfront local treatment (metastasectomy,
SBRT, or other local treatment for OMD), systemic therapy followed by restaging to consider
local treatment for OMD, or systemic therapy alone (without considering local treatment for
OMD later).

In the third study (OMEC-3) multidisciplinary consensus will be sought on the definition,
diagnosis, and treatment strategy of esophagogastric OMD using the Delphi consensus
methodology [17]. The Delphi consensus process will consist of four steps, including a starting
meeting, 2 online Delphi questionnaire rounds using Google Forms (Google Ireland Limited,
Dublin, Ireland), and finally an online Delphi consensus meeting using Zoom (Zoom Video
Communications Inc., San Jose, California, USA). A total of 65 OMEC experts have agreed to
participate in this Delphi consensus study.

In the OMEC starting meeting (Step 1 of OMEC-3) the results of the systematic review (OMEC-
1) and clinical cases discussions by multidisciplinary tumor boards (OMEC-2) will be presented
to the experts, and an open discussion on the definition, diagnosis, and treatment for
oligometastatic esophagogastric cancer will be initiated. The discussion will be recorded, and
the discussion will be used for Delphi questionnaire round 1 (Step 2 of OMEC-3).

In the first Delphi questionnaire round (Step 2 of OMEC-3), experts will be provided with the
results of the systematic review (OMEC-1), the clinical case discussions (OMEC-2), and the
discussion of the webinar (Step 1 of OMEC-3). Experts will be asked to score statements on
the definition, diagnosis, and treatment for oligometastatic esophagogastric cancer on a
5-point Likert scale (1 strongly disagree; 3 neither disagree nor agree; 5 strongly agree) using
Google Forms. After each statement, experts are allowed to comment on the statements.

In the second Delphi questionnaire round (Step 3 of OMEC-3), experts will be provided with
the agreement and comments on the statements of the first Delphi questionnaire round (Step
2 of OMEC-3). Subsequently, experts will be asked to score updated statements on the
definition, diagnosis, and treatment for oligometastatic esophagogastric cancer on a 5-point
Likert scale using Google Forms. Statements without consensus will be updated by lowering
the number of metastases or based on comments on the statements from the experts. For
example, if no consensus was reached in the first Delphi questionnaire round that ‘bilateral
liver involvement with 3 lesions in total’ was considered OMD. In that case, this statement will
be updated for the second Delphi questionnaire round to ‘bilateral involvement with 2 lesions
in total’ (i.e. 1 metastasis less) to determine if consensus could be reached for the latter
statement instead.
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During the online consensus meeting (Step 4 of OMEC-3), statements with a consensus in the
first and second Delphi questionnaire round will be presented. Domains without consensus
will be discussed until consensus is reached. The online consensus meeting will be hosted
using Zoom and the meeting will be recorded.

In the fourth study (OMEC-4) a multidisciplinary European consensus statement will be
formulated and published for the definition, diagnosis, and treatment of oligometastatic
esophagogastric cancer. This study incorporates the results of OMEC-1, OMEC-2, OMEC-3, and
will include a flow diagram with a proposed work-up and treatment strategy.

The final study (OMEC-5) will consist of a prospective international multicenter clinical trial
for oligometastatic esophagogastric cancer. This study will be a collaborative effort within the
OMEC consortium. Only patients with esophagogastric OMD according to the OMEC definition
are included. The treatment arms will be determined in a later stage, depending on the OMEC
consensus findings and on what will become the most promising and urgent comparison of
treatment strategies at the time of designing the study. The trial will aim to improve OS or
PFS.

Study population

The OMEC project applies to patients with esophageal or gastric cancer with adenocarcinoma
or squamous cell carcinoma histology with OMD in organs and/or extra-regional lymph nodes.
Patients with peritoneal carcinomatosis are not included in the OMEC project as this is not
considered OMD, but rather polymetastatic disease with cytoreductive surgery and HIPEC as
the primary treatment®. In addition, the OMEC project applies to patients with synchronous
and metachronous de-novo OMD only (i.e. patients with induced OMD [i.e. history of
polymetastatic disease] or repeat OMD [i.e. previous history of OMD] will not be included)*.
Synchronous OMD is defined as OMD detected at diagnosis or during primary tumor treatment
(e.g. at restaging after neoadjuvant treatment). Metachronous OMD is defined as OMD
detected after completion of primary tumor treatment. The disease-free interval (DFI) is
defined as the time interval between the completion of treatment of the primary tumor and
metachronous OMD. The DFI will be categorized into short (<1 year), intermediate (1-2 years),
or long (>2 years).

Outcome measures

The aim of the OMEC project is to develop a multidisciplinary European consensus statement
for the definition, diagnosis, treatment for oligometastatic esophagogastric cancer. The pre-
specified outcomes of the definition of oligometastatic esophagogastric cancer are of the
maximum number of locations with metastases (organs and/or involved extra-regional lymph
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node stations) and the maximum number of metastases per specific location (i.e. “organ-
specific” OMD burden). The pre-specified outcome of the diagnosis of oligometastatic
esophagogastric cancer is the imaging modality used for baseline staging and restaging of
OMD (e.g. PET, CT, or MRI). Finally, the pre-specified outcomes for the treatment of
oligometastatic esophagogastric cancer are the indications for either upfront local treatment
for OMD or systemic therapy followed by restaging to consider local treatment for OMD, and
the minimum duration and the response to systemic therapy to consider local treatment for
OMD. Fig. 3 gives an overview of the outcomes of the OMEC project.

Statistical analyses

The agreement across definitions in literature or statements in the Delphi process will be either
scored as absent/poor (<50% agreement), fair (50%—75% agreement), or consensus (275%
agreement) comparable with recent studies on the definition of OMD for other tumors*3°,

| Domain | | Outcome |

| | - Unilobar or bilobar involvement |

Liver oligometastases .
| & - Number of liver metastases

| | - Unilateral or bilateral involvement |

Lung oligometastases
| gote - Number of lung metastases

Brain oligometastases | | - Number of brain metastases |

initi Adrenal gland : ; f
Definition | 8 | | - Unilateral or bilateral involvement |

of OMD oligometastases
Soft tissue | | -1 or 2 compartments involved |
oligometastases - Number of soft tissue metastases
| Bone oligometastases | | - Lor 2 bones involved |
s - Number of bone metastases
Extra-regional lymph | | -1 or 2 lymph node regions involved |
node oligometastases - Number of lymph node stations
Diagnosi - Baseline staging modalit
| agnosis | | Staging modality | | >€ .e stag g. dality |
of OMD - Restaging modality
- Indication for treatment type
Upfront local treatment .
- Local treatment modality
Treatment
for OMD Systemic therapy - Indication for treatment type
followed by restaging to - Minimum systemic therapy duration
consider local treatment - OMD response to systemic therapy

Figure 3. Schematic overview of the outcomes of the OMEC project.
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Moreover, this choice was also in accordance with a recent systemic review wherein it was
reported that the most common definition for consensus in Delphi studies was percent
agreement, with 75% being the median threshold to define consensus among 25 Delphi
studies®.

DISCUSSION

The OMEC projects will result in the first multidisciplinary European consensus statement on
the definition and treatment of oligometastatic esophagogastric cancer. The OMEC project
consists of 5 substudies, including a systematic review (OMEC-1) and real-life clinical case
discussions (OMEC-2) which will be used as input for Delphi consensus rounds (OMEC-3). This
Delphi consensus study will lay the foundation for a multidisciplinary European consensus
statement for the definition, diagnosis, and treatment for oligometastatic esophagogastric
cancer (OMEC-4) resulting in a prospective study on treatment for oligometastatic
esophagogastric cancer (OMEC-5). This multidisciplinary European consensus statement is
needed to standardize inclusion criteria in future clinical trials and guide treatment decision-
making in multidisciplinary tumor board meetings which ultimately may outcomes of these
patients.

Systemic therapy alone has been the gold standard for treatment in patients with systemic
metastasized esophagogastric cancer and is currently being recommended by the National
Comprehensive Cancer Network (NCCN)?* and ESMO guidelines?’. However, in patients with
oligometastatic esophagogastric cancer, it is hypothesized that local treatment for OMD (e.g.
metastasectomy or SBRT) results in improved OS as compared with systemic therapy alone.
Accordingly, surgical resection of the primary tumor and metastases is currently recommended
in a clinical trial setting by German S3 gastric or gastroesophageal junction cancer guidelines
in patients with asymptomatic intra-operatively detected OMD when RO resection can be
reached?®. Furthermore, German S3 guidelines recommend referral to a high-volume center
for gastric cancer patients with synchronous OMD?. This benefit of local treatment for OMD
might be explained by the ‘seed and soil’” hypothesis, first introduced by Paget in 1889%, This
hypothesis suggests that metastatic spread is not random and does not solely depend on
circulatory patterns but rather is an interaction between tumor cells and the target organ?®.
In this concept, certain tumors have a predisposition for a particular organ only that supports
secondary growth from the primary tumor?:. This selective process might explain why certain
patients develop a limited number of metastases in a certain organ only and why local
treatment to that organ improves OS. If this hypothesis is confirmed, the results of this study
can be used to update the relevant guidelines on treatment for patients with (oligometastatic)
esophagogastric cancer?*?2,
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Up until now, no biomarkers have been discovered that accurately define or predict OMD*.
However, recent advances in imaging have made it possible to discriminate OMD from
polymetastatic disease. For example, ¥F-FDG PET/CT has shown to improve the selection of
patients with a low tumor burden in colorectal cancer who might benefit the most from local
treatment for OMD?. Accordingly, EORTC has proposed recommendations for the staging of
OMD which currently includes *¥F-FDG PET/CT, PET/CT with tumour-specific radiotracers (e.g.
choline or prostate-specific membrane antigen ligand), or whole-body MRI with diffusion-
weighted imaging?*. Therefore, seeking consensus on the ideal imaging modality at baseline
and for restaging after systemic therapy will be one of the aims of the OMEC project.

Strengths of this OMEC project include the structured study design. If no high-level evidence
on the diagnosis or treatment of oligometastatic esophagogastric cancer can be identified, a
structured Delphi process is followed to formulate this consensus. The EORTC Lung Cancer
Group has demonstrated that this study design is feasible and results in a multidisciplinary
European consensus statement for OMD in NSCLC®. Another strength is multidisciplinary and
inclusive approach of the OMEC project as only surgical oncologist, radiation oncologist, and
medical oncologist identified in a systemic review or by medical societies as experts in the
field of oligometastatic esophagogastric cancer were included. A potential limitation of the
OMEC project is that this consensus definition represents the view of European esophagogastric
cancer experts only, which might not match with the view of esophagogastric cancer experts
outside of Europe. In addition, another limitation could be that the definition of oligometastatic
esophagogastric cancer could become absolute in the future, as new data on these patients
is published. Finally, implementation of the OMEC treatment protocol could be hampered by
cost increases, which could be especially challenging in low-income countries, or by increased
travel distance to reach esophagogastric cancer expert centers.

CONCLUSION

A comprehensive definition of oligometastatic esophagogastric cancer is desired to initiate
studies on the benefit of local treatment strategies (e.g. metastasectomy or SBRT) or new
systemic agents in these patients. The OMEC project will take into account the results of a
systematic review, real-life clinical case discussions, and Delphi consensus rounds to formulate
a multidisciplinary European consensus statement on the definition, diagnosis, and treatment
of oligometastatic esophagogastric cancer. This multidisciplinary European consensus
statement will provide the basis for a prospective European study aiming to improve the
treatment and outcomes for these patients.
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ABSTRACT

Background

Local treatment (metastasectomy or stereotactic radiotherapy) for oligometastatic disease
(OMD) in patients with esophagogastric cancer may improve overall survival (OS). The primary
aim was to identify definitions of esophagogastric OMD. A secondary aim was to perform a
meta-analysis of OS after local treatment versus systemic therapy alone for OMD.

Methods

Studies and study protocols reporting on definitions or OS after local treatment for
esophagogastric OMD were included. The primary outcome was the maximum number of
organs/lesions considered OMD and the maximum number of lesions per organ (i.e. ‘organ-
specific’ OMD burden). Agreement was considered to be either absent/poor (<50%), fair
(50%-75%), or consensus (>75%). The secondary outcome was the pooled adjusted hazard
ratio (aHR) for OS after local treatment versus systemic therapy alone. The ROBINS tool was
used for quality assessment.

Results

A total of 97 studies, including 7 study protocols, and 2 prospective studies, were included.
OMD was considered in 1 organ with <3 metastases (consensus). ‘Organ-specific’ OMD burden
could involve bilobar <3 liver metastases, unilateral <2 lung metastases, 1 extra-regional lymph
node station, <2 brain metastases, or bilateral adrenal gland metastases (consensus). Local
treatment for OMD was associated with improved OS compared with systemic therapy alone
based on 6 non-randomized studies (pooled aHR 0.47, 95% Cl: 0.30-0.74) and for liver
oligometastases based on 5 non-randomized studies (pooled aHR 0.39, 95% ClI: 0.22-0.59). All
studies scored serious risk of bias.

Conclusions

Current literature considers esophagogastric cancer spread limited to 1 organ with <3
metastases or 1 extra-regional lymph node station to be OMD. Local treatment for OMD
appeared associated with improved OS compared with systemic therapy alone. Prospective
randomized trials are warranted.
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INTRODUCTION

The general concept of oligometastatic cancer (OMD) was first introduced in 1995 and
described a clinical state between locally confined and systemic metastasized disease!. OMD
reflects distinct tumor biology and implies that local treatment for OMD (e.g. metastasectomy
or stereotactic body radiation therapy [SBRT]) could provide long-term disease control or even
be curative in a proportion of patients®. In 2020, the European Society for Radiotherapy and
Oncology (ESTRO) and European Organization for Research and Treatment of Cancer (EORTC)
proposed a classification system of OMD?3. The first question differentiates between “genuine
OMD” and “induced OMD” by analyzing whether or not the patient has had polymetastatic
disease before the current diagnosis of OMD (“no” versus “yes”, respectively). The second
question differentiates between “de-novo OMD” and “repeat OMD” by analyzing whether or
not the patient with “genuine OMD” has had OMD before the current diagnosis of OMD (“no”
versus “yes”, respectively)3.

In patients with oligometastatic esophagogastric cancer, no RCTs have yet been completed,
but several non-randomized trials** suggested improved OS after local treatment for OMD
compared to systemic therapy alone. In the phase Il trial by Al-Batran et al. the benefit of
surgical resection of the primary tumor and metastases plus systemic therapy for patients with
gastric or gastroesophageal junction cancer and synchronous OMD limited to the
retroperitoneal lymph nodes and/or one organ was assessed’. After 4 cycles of FLOT
chemotherapy, patients without progression underwent surgical resection of the primary
tumor and metastases, which resulted in a median OS of 31.3 months®. In addition, the phase
Il of Liu et al. assessed the benefit of SBRT in patients with esophageal squamous cell carcinoma
with < 3 metachronous oligometastases®. All patients underwent SBRT and 50% underwent
systemic therapy after SBRT, which resulted in a median OS of 24.6 months*. However,
interpretation of these individual studies and translation to clinical practice is hampered by
varying definitions of OMD.

A population-based study of autopsy reports of 3,876 patients with esophageal or gastric
adenocarcinoma or squamous cell carcinoma between 1990 and 2017 in the Netherlands
revealed that the most common metastatic location for esophageal cancer were liver (56%),
extra-regional lymph nodes (53%), and lung (50%) and for gastric cancer were extra-regional
lymph nodes (56%), liver (53%), and peritoneum (51%)°. Esophageal adenocarcinoma more
frequently metastasizes to the peritoneum and bone as compared with esophageal squamous
cell carcinoma®. In addition, diffuse type gastric cancer more frequently metastasizes to the
peritoneum as compared with intestinal type gastric cancer®. However, for both esophageal
and gastric cancer (all histological subtypes) the liver was the most common metastatic site®.
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Peritoneal disease was considered to fall outside the scope of this systematic review and
meta-analysis because this reflects a polymetastatic disease state, which requires a different
treatment modality (hyperthermic intraperitoneal chemotherapy [HIPEC]) as opposed to OMD
(metastasectomy or SBRT)”2. After exclusion of peritoneal disease, we consider esophageal
adenocarcinoma and squamous cell carcinoma and diffuse and intestinal gastric cancer as well
as patients with cancer of the gastroesophageal junction comparable for this study aim.

The primary aim of this study was to summarize the applied definitions of de-novo
oligometastatic esophagogastric cancer in literature and ongoing studies. To this end, the
OMEC study group performed a systematic review of studies and study protocols reporting
on a definition of oligometastatic esophagogastric cancer or on patients undergoing local
treatment for oligometastatic esophagogastric cancer. The secondary aim was to compare
local treatment with systemic therapy alone for oligometastatic esophagogastric cancer by
performing a meta-analysis of reported hazard ratios (HRs) for OS.

MATERIALS AND METHODS

This study was prospectively registered in the online PROSPERO database for systematic
reviews with registration number CRD42020205306. Reporting is performed in accordance
with the PRISMA guidelines (Supplementary File A)°.

Search strategy

A systematic search was performed and last updated April 1, 2021, in Medline (via Pubmed),
Embase, and ClinicalTrials.gov with the keywords “esophageal cancer” or “gastric cancer” and
“oligometastasis” or “SBRT” or “metastasectomy” (and synonyms). Studies or study protocols
published after January 1, 2010, that report on a definition of oligometastatic esophagogastric
cancer or the local treatment for oligometastatic esophagogastric cancer were identified
(Supplementary File B). OMD could be located in a distant organ or the extra-regional lymph
nodes (according to the AJCC/UICC 8th edition)?°.

Study selection

After removing duplicates, 2 authors (PR and TK) independently screened titles and abstracts
for eligibility. Studies or study protocols reporting a definition or local treatment of “de-novo
OMD” in patients with esophagogastric cancer of adenocarcinoma or squamous cell carcinoma
histology were eligible for inclusion. Studies or study protocols reporting on <7 included
patients, “repeat OMD”, “induced OMD”, regional lymph node metastasis, HIPEC, or conversion
surgery were not included. Studies performing local treatment for metastases of
esophagogastric cancer without reporting on a definition of OMD (i.e. maximum number of
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organs and metastases) were excluded. Any disagreements were resolved by consensus. Finally,
the references of included articles were screened for other potentially relevant articles by
cross-referencing. The inter-rater reliability was not assessed.

Data extraction

From the selected studies, data were extracted on first author, year of publication, country of
origin, inclusion years, type of study (i.e. retrospective or prospective, single- or multi-center),
location, and histology of the primary tumor, number of patients treated with local treatment
and/or systemic therapy, the timing of detection of OMD (i.e. synchronous versus
metachronous), the maximum number of organs and/or metastases considered OMD, and
the modality of imaging for detecting OMD (i.e. computed tomography [CT],
BF-fluorodeoxyglucose positron emission tomography [®F-FDG PET], or magnetic resonance
imaging [MRI]). The disease-free interval was extracted from studies on metachronous OMD
(i.e. time interval between definitive treatment of the primary tumor and detection of OMD).
Finally, survival outcomes in terms of median OS, 1-year and 5-year OS rates, and the HR
comparing OS after local treatment with systemic therapy alone for oligometastatic
esophagogastric cancer were retrieved.

Outcomes

The primary outcome was the maximum number of organs and metastases considered OMD
and the maximum number of metastases per specific organ (i.e. ‘organ-specific’ OMD burden).
In addition, liver oligometastases were further categorized according to unilobar or bilobar
involvement, lung and adrenal gland oligometastases according to unilateral or bilateral
involvement, and extra-regional lymph node oligometastases according to the number of
affected lymph node regions (i.e. cervical, thoracic or abdominal/retroperitoneal) and the
number of extra-regional lymph node stations (according to the AJCC/UICC 8t edition)'. The
secondary outcome measure was the pooled aHR comparing OS after local treatment to OS
after systemic therapy alone for oligometastatic esophagogastric cancer.

Quality assessment

Quality assessment of comparative studies eligible for inclusion in the quantitative synthesis
(meta-analysis) was assessed by 2 authors using the ROBINS tool*2. “Confounding” was
considered a serious risk of bias if studies did not measure or control for important baseline
confounders such as performance status and number and distribution of metastases. ‘Selection
bias’ was considered at serious risk if studies selected patients retrospectively without a pre-
specified study protocol. “Classification of intervention bias” was considered at serious risk if
studies did not clearly define treatment in both groups. “Assignment to intervention bias” was
considered at serious risk if studies reported substantial deviations from the intervention and
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this was not controlled for. “Missing data bias” was considered at serious risk if >10% of
subjects had missing data. Publication bias was checked by visual assessment of funnel plots.

Statistical analysis

The agreement between studies was scored to be either absent/poor (<50%), fair (50%—75%),
or consensus (275%)>*3. According to a recent systemic review, the most common definition
for consensus was percent agreement, with 75% being the median threshold to define
consensus®. From each study, the median OS, 1-year and 5-year OS rates after local treatment
for OMD and systemic therapy alone was extracted as well as the adjusted and unadjusted
HRs of OS with 95% confidence intervals (Cls) comparing local treatment for OMD with systemic

therapy alone.

For meta-analysis of the data, a funnel and forest plot of the adjusted and unadjusted HRs for
OS were made. A random-effects model was used to pool the data. Subgroup analyses were
only performed in case 3 or more studies were available in each subgroup. Heterogeneity was
assessed with the I test. Substantial and considerable heterogeneity were defined as I> > 50%
and 12275%, respectively****, A p-value <0.05 was considered statistically significant. R version
4.1.1 with “Rcurl”, “metaphor”, and “meta” packages were used for statistical analysis.

RESULTS

Study selection

After the removal of duplicates, 7,782 articles were screened on title and abstract for eligibility.
Subsequently, the full-text of 236 potentially relevant articles were assessed, of which 72
studies were excluded because no definition of OMD was reported, 47 liver-related studies
because no definition of liver oligometastasis was reported, 16 studies because of complete
overlap in study population with another (larger) included study, 3 lung-related studies because
no definition of lung oligometastasis was reported and 1 lymph node-related study because
no definition of extra-regional lymph node oligometastasis was reported. Consequently, 97
studies or study protocols were included in this systemic review, of which 15 studies were
included in the meta-analysis (Fig. 1).

Oligometastatic esophagogastric cancer

A definition of oligometastatic esophagogastric cancer was provided by 21 studies”®33 and
7 study protocols®>*. The studies were predominantly retrospective (95%) and included a total
of 1,439 patients. The median disease-free interval for patients with metachronous OMD was
13 montbhs (interquartile range [IQR] 10-19). Most patients were diagnosed with esophageal
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Figure 1. Flowchart of study selection.

cancer (82%) with squamous cell carcinoma histology (53%) and underwent metastasectomy
(69%) for metachronous OMD (51%). In addition, 7 study protocols which include patients
with synchronous gastric cancer®*!, synchronous or metachronous esophageal cancer®, or
synchronous esophagogastric cancer®>3¢ were included. The imaging modality for detecting
OMD was specified by 23 out of 28 studies or study protocols and was CT (100%), and/or
18F-FDG PET (35%) and/or MRI (26%, Table 1).
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Table 1. Study characteristics of oligometastatic esophagogastric cancer.

Study, year or Country Inclusion Included Treatment Primary tumor
clinicaltrial# patients /

Type Center Period estimated Esophagus

enrollment
(%)

Nobel, 2021 USA RNR  Single 1995-2016 104 M /SBRT 104  100%
Li, 2021 China RNR  Single 2009-2018 55 SBRT 55 100%
Ohkura, 2020 Japan RNR  Multi 2011-2017 119 M 119 100%
Li, 2020 China RNR  Single ns 163 M /SBRT 163 100%
Yamashita, 2020 Japan RNR  Single 2012-2017 18 SBRT 18 100%
Hilal 2020 USA RNR  Single 2008-2018 197 SBRT 197 100%
Morinaga, 2020 Japan RNR  Single 2005-2019 43 M /SBRT 43 100%
Liu, 2020 China IINR  Single 2015-2018 34 SBRT 34 100%
Omari, 2019 Poland RNR  Single 2010-2016 12 B 0 0%
Chen, 2019 China RNR  Multi 2012-2015 196 SBRT 196 100%
Iwatsuki, 2019 USA RNR  Multi 2002-2016 85 ns 85 100%
Depypere, 2018 Belgium RNR  Single 2002-2015 10 M 10 100%
CarmonaBayonas, 2018 Spain RNR  Multi 2008-2017 92 M 12 13%
Hamai, 2018 Japan RNR  Single 1990-2013 13 M 13 100%
Ghaly, 2018 USA RNR  Multi 1988-2015 26 M /SBRT 26 100%
Depypere, 2017 Belgium RNR  Single 1990-2012 25 M /SBRT 25 100%
Al-Batran, 2017 Germany IINR Multi 2009-2010 36 M 0 0%
Schmidt, 2015 Germany RNR  Single 2002-2012 123 M 70 57%
Xu, 2014 China RNR  Single 2008-2011 19 SBRT 0 0%
Port, 2012 USA RNR  Single 1988-2011 27 M /SBRT 27 100%
Kim, 2011 Korea RNR  Single 2003-2008 42 M 0 0%
Pooled (%) 1,439 1,197 83%
NCT04510064 China I'NR  Multi  2021-2022 40 M 0 0%
NCT04248452 USA IR Multi 2020-2023 314 SBRT ns ns
NCT04263870 China IINR  Single 2020-2021 36 M 0 0%
NCT03904927 China IINR  Single 2019-2022 102 SBRT 102 100%
NCT03161522 USA IIR Single 2018-2023 100 M ns ns
NCT03399253 China IR Single 2017-2022 120 M 0 0%
NCT02578368 Germany IIIR  Multi 2016-2021 271 M 0 0%
Pooled (%) 983 102 17%

RNR = retrospective non-randomized; Il NR = Phase Il non-randomized trial; Il R = Phase Il randomized trial; IlI
R =Phase Ill randomized trial; B = brachytherapy; SBRT = stereotactic body radiation therapy; M = metastasectomy;
AC = adenocarcinoma; SCC = squamous cell carcinoma; ns = not specified; NA = not applicable; DFI = disease-
free interval; * = CT, MRI, PET/CT, bone scan
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Histology Type of oligometastasis Median Imaging
DFI modality

Gastric AC (%) SCC (%) Synchronous  Metachronous (months)
(n=) (%) (n=) (%) (n=) (n=) (%) (n=) (%)
0 0% 94 90% 10 10% O 0% 104 100% 8.8 CcT
0 0% 4 7% 51 93% O 0% 55 100% ns ns
0 0% ns ns ns ns 0 0% 119 100% 13.2 CcT
0 0% 0 0% 163 100% 163 100% O 0% ns ns*
0 0% ns ns ns ns 0 0% 18 100% ns PET or CT
0 0% ns ns ns ns ns ns ns ns ns ns
0 0% 0 0% 43 100% O 0% 43 100% 12.6 PET/CT or CT
0 0% 0 0% 34 100% O 0% 34 100% ns PET or CT
12 100% 12 100% O 0% 4 33% 8 67% ns MRI or CT
0 0% 6 3% 190 97% ns ns ns ns ns CcT
0 0% 85 100% O 0% 85 100% O 0% NA ns
0 0% 8 80% 2 20% 10 100% O 0% NA PET/CT
80 87% ns ns ns ns ns ns ns ns ns ns
0 0% 0 0% 13 100% O 0% 13 100% 9.1 (PET)CT
0 0% ns ns ns ns 0 0% 26 100% 19 CcT
0 0% ns ns ns ns 0 0% 25 100% 9.9 PET/CT or CT
36 100% 36 100% O 0% 36 100% O 0% NA CT or MRI
53 43% 123 100% O 0% 123 100% O 0% NA CT
19 100% 19 100% O 0% 0 0% 19 100% ns CT

0% 21 78% 6 22% 0 0% 27 100% 26 CT
42 100% 42 100% O 0% 42 100% O 0% NA CT
242 17% 450 47% 512 53% 463 49% 491 51% 12.6
40 100% 40 100% O 0% 40 100% O 0% NA CT or MRI
ns ns 314 100% O 0% 314 100% O 0% NA CT or MRI
36 100% 36 100% O 0% 36 100% O 0% NA CT or MRI
0 0% 0 0% 102 100% O 0% 102 100% CT
ns ns 100 100% O 0% 100 100% O 0% NA PET/CT
120 100% 120 100% O 0% 120 100% O 0% NA CT
271 100% 271 100% O 0% 271 100% O 0% NA CT/MRI or PET
467 83% 881 90% 102 10% 881 90% 102 10% NA
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The maximum number of involved organs considered OMD was specified by 26 out of 28
studies or study protocols. Solitary organ involvement was considered OMD by 26 out of 26
(100%, consensus), of which 10 (38%) allowed 1 additional involved organ. Also, 4 studies or
study protocols (15%) allowed limited extra-regional lymph node metastases in addition to
solitary organ involvement>?%3%40, The maximum number of metastases considered OMD was
specified by 17 out of 28 studies or study protocols. A total of <3 metastases were considered
OMD by 17 out of 17 (100%, consensus), of which 11 also allowed <4 metastases (65%, fair
agreement). In 5 studies or study protocols>*®*, the maximum number of metastases to be
considered OMD depended on the specific organ affected, and these studies or study protocols
were included in the ‘organ-specific’ definition of OMD (Table 2). Fig. 2 shows a summary of
definitions of oligometastatic esophagogastric cancer according to literature and study
protocols.

r N s ~  CEEE—
Lesions
Oligometastatic Involvement <3 (consensus)
(n=28) 1 organ (consensus) -
<4 (
—— N N
) ( ) S
Liver oligometastasis Involvement Lesions
(n=43) Uni/bilobar (consensus) <3 (consensus)
—— N N
) ( ) S
Lesions
Lung oligometastasis Involvement o
(n=23) Unilateral (consensus) £2 (consensus)
<3 ( )
Esophagogastric cancer ~— — —
(n=97) N s N )
Extra-regional lymph Lymph node region(s) Lymph node stations
node oli i 1 (consensus) 1 (consensus)
(n=13) <2 ) <3 )
N N N
) ( ) S
Brain oligometastasis Involvement Lesions
(n=7) Not applicable <2 (consensus)
—— N N
a s N  CEEE—
»f\_drenal gland Involvement Lesions
(n=4) Uni/bilateral (consensus) Not applicable
—— N N

Figure 2. Summary of definition of oligometastatic esophagogastric cancer according to literature and study
protocols.

Liver oligometastasis

A definition of liver oligometastasis from esophagogastric cancer was provided by 39
studies®***77 and 4 study protocols®*“!. The studies were predominantly retrospective (97%)
and included a total of 1,383 patients. The median disease-free interval for metachronous
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Table 2. A definition of oligometastatic esophagogastric cancer.

Study, year or

clinicaltrials.gov ID

Definition

Organ

Maximum

Lesions

Maximum

Organ

Solitary

OMEC-1

Patients

Multiple

Lesions

Solitary

Multiple

Nobel, 2021 1 5 98 100% O 0% 51 52% 47 48%
Li, 2021 2 5 50 91% 5 9% 31 56% 24 44%
Ohkura, 2020 1 5 119 100% O 0% ns ns ns ns
Li, 2020 3 5 ns ns ns ns ns ns ns ns
Hilal, 2020 1+LN 5 ns ns ns ns ns ns ns ns
Yamashita, 2020 1 3 18 100% O 0% ns ns ns ns
Morinaga, 2020 1 5 ns ns ns ns ns ns ns ns
Omari, 2019 2 5 11 92% 1 8% ns ns ns ns
Chen, 2019 ns 3 ns ns ns ns 225 49% 236 51%
Liu, 2019 2 3 32 94% 2 6% 28 82% 6 18%
Iwatsuki, 2019 1 4 85 100% 0% ns ns ns ns
Depypere, 2018 1 4 10 100% O 0% ns ns ns ns
Carmona-Bayonas, 2018 2 4 54 59% 38 41% ns ns ns ns
Hamai, 2018 1 ns 13 100% O 0% ns ns ns ns
Ghaly, 2018 1 ns 26 100% 0% ns ns ns ns
Depypere, 2017 1+RPLN ns 25 100% 0% ns ns ns ns
Al-Batran, 2017 1 Organ-specific 36 100% O 0% ns ns ns ns
Schmidt, 2015 2 ns 102 83% 21 17% ns ns ns ns
Xu, 2014 2 3 14 74% 5 26% 8 42% 11 58%
Port, 2012 1 ns 27 100% O 0% ns ns ns ns
Kim, 2011 2 ns 33 79% 9 21% ns ns ns ns
NCT04510064 1 Organ-specific  na na na na na na na na
NCT04248452 ns 3 na na na na na na na na
NCT04263870 1+RPLN Organ-specific na na na na na na na na
NCT03904927 2 4 na na na na na na na na
NCT03161522 1 3 na na na na na na na na
NCT03399253 2 Organ-specific  na na na na na na na na
NCT02578368 1+RPLN Organ-specific na na na na na na na na

LN = limited extra-regional lymph node involved in addition to organ metastasis; RPLN = limited retroperitoneal
lymph node involvement in addition to organ metastasis; ns = not specified; NA = not applicable

OMD was 12 months (IQR 10-12). Most patients were diagnosed with gastric cancer (97%)
with adenocarcinoma histology (97%) and underwent surgery or radiofrequency ablation (99%)
for synchronous (65%) liver oligometastasis. In addition, 4 study protocols which all include
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patients with synchronous gastric cancer®*! were included. The imaging modality for detecting
liver oligometastasis was specified by 28 out of 43 studies or study protocols and was
predominantly CT (86%) and/or MRI (61%, Supplementary File C1).

The maximum number of liver lobes was specified by 26 out of 43 studies or study protocols.
Liver oligometastasis could be present in both liver lobes (i.e. bilobar) according to 23 out of
26 (88%, consensus). The maximum number of liver metastases was specified by 32 out of 43
studies or study protocols. A total of <3 metastases were considered OMD by 25 out of 32
(78%, consensus; Supplementary File C2).

Lung oligometastasis

A definition of lung oligometastasis from esophagogastric cancer was provided by 22
studies®3+767897 and 1 study protocol®®. The studies were predominantly retrospective (95%)
and included a total of 444 patients. The median disease-free interval for metachronous OMD
was 17 months (IQR 15-25). Most patients were diagnosed with esophageal cancer (74%)
with squamous cell carcinoma histology (72%), and all underwent surgery or radiofrequency
ablation (100%) for predominantly metachronous (87%) lung oligometastasis. In addition, 1
study protocol which includes patients with synchronous gastric cancer was included®. The
imaging modality for detecting lung oligometastasis was specified by 15 out of 23 studies or
study protocols and was predominantly CT (80%, Supplementary File D1).

Unilateral or bilateral lung involvement was specified by 16 out of 23 studies or study protocols.
Unilateral lung metastasis was considered OMD according to 16 out of 16 (100%, fair
agreement), of which 7 (44%) also allowed bilateral involvement. The maximum number of
lung metastases was specified by 18 out of 23 studies or study protocols. A total of <2
metastases were considered OMD by 14 out of 18 (78%, consensus), of which 12 also allowed
<3 metastases (66%, fair agreement; Supplementary File D2).

Extra-regional lymph node oligometastasis

A definition of extra-regional lymph node oligometastasis from esophagogastric cancer was
provided by 6 studies>**1%2 and 7 study protocols®>**!. The studies were mainly retrospective
(83%) and included a total of 217 patients. The median disease-free interval for metachronous
OMD was 12 months (IQR 11-13). Most patients were diagnosed with gastric cancer (59%)
with adenocarcinoma histology (70%) and underwent surgery (56%) for synchronous (56%)
extra-regional lymph node oligometastasis. In addition, 6 study protocols which include
patients with synchronous gastric cancer®+*!, synchronous or metachronous esophageal
cancer?¥, or synchronous esophagogastric cancer®?¢ were included. The imaging modality for
detecting extra-regional lymph node oligometastasis was specified by 11 out of 12 studies or
study protocols and was predominantly CT (73%, Supplementary File E1).
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The number of extra-regional lymph node regions was specified by 12 out of 12 studies or
study protocols. A solitary extra-regional lymph node region with metastases (e.g., cervical,
thoracic or retroperitoneal/abdominal) was considered OMD according to 12 out of 12 (100%,
consensus), of which 7 allowed 1 additional extra-regional lymph node region (58%, fair
agreement). The maximum number of AJCC/UICC lymph node stations was specified by 5 of
12 studies or study protocols. A total of 1 AJCC/UICC extra-regional lymph node station with
metastases was considered OMD according to 5 out of 5 (100%, consensus), of which 3 also
allowed <3 AJCC/UICC extra-regional lymph node stations (60%, fair agreement; Supplementary
File E2).

Brain oligometastasis

A definition of brain oligometastasis from esophagogastric cancer was provided by 7
studies?®1%, All studies were retrospective and included a total of 82 patients. The median
disease-free interval for metachronous OMD was 8 months (IQR 7-11). Most patients were
diagnosed with esophageal cancer (73%) with adenocarcinoma histology (72%) and underwent
radiosurgery (82%) for metachronous (88%) brain oligometastasis. The imaging modality for
detecting brain oligometastasis was specified by 5 out of 7 studies or study protocols and was
predominantly MRI (100%) and/or CT (75%, supplementary File F1). The maximum number
of brain metastases was specified by 7 of 7 studies. A total of <2 metastases were considered
OMD according to 6 out of 7 (86%, consensus; Supplementary File F2).

Adrenal gland oligometastasis

A definition of adrenal gland oligometastasis was provided by 1 retrospective study'?®, 1
prospective non-randomized study®, and 2 study protocols>*°. Studies included a total of 6
patients. The median disease-free interval for metachronous OMD was 11 months (range
8-15). Most patients were diagnosed with esophageal cancer (83%), and all patients underwent
surgery for predominantly metachronous (80%) unilateral (100%) adrenal gland oligometastasis.
The imaging modality for detecting adrenal gland oligometastasis was specified by 4 out of 4
studies or study protocols and was predominantly CT (100%) or MRI (75%, Supplementary File
G1). The unilateral or bilateral involvement was specified by 4 of 4 studies or study protocols.
Adrenal gland oligometastasis could be present in both adrenal glands (bilateral) according to
3 out of 4 studies or study protocols (75%, consensus; Supplementary File G2).

Other sites of oligometastasis
Studies providing a definition of bone, soft tissue, or other oligometastatic sites were not
identified.
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Author, year log(HR) Standard Error Hazard Ratio HR 95%-CI
Chkura, 2020 200 03817 —+— 014 [0.06;029]
Morinaga, 2020 092 04443 — 040 [017;096]
Chen, 2019 -0.21 0.1043 5 0.81 [0.66;1.00]
Depypere, 2018 -1.11 0.5390 — 0.33 [0.11;0099]
Hamai, 2018 -0.89 0.2694 —— 041 [0.24;0.70]
Depypere, 2017 099 0.2960 —&— 0.37 [0.21;0.66]
Al-Batran, 2017 099 0.4571 — & 0.37 [0.15;091]
Kim, 2011 -1.39 0.2502 —&— 0.25 [0.15; 0.41]
=
Yu, 2020 -1.14 0.2327 & 0.32 [0.20; 0.50]
Shirasu, 2018 073 0.4702 —a 048 [0.19;1.21]
Shinohora, 2015 -1.30 0.3453 —8m 0.27 [0.14; 0.54]
Ichida, 2013 098 0.5781 — 0.37 [0.12,1.16]
<=
Heterogeneity 12 = 78%, t° = 0.2935, p < 0.01 ‘ ' ' '
0.1 051 2 10

Favours local treatment +/- systemic  Favours systemic only

Figure 3A. Forest plot of reported unadjusted hazard ratios for overall survival after local metastasis-directed
treatment versus systemic therapy alone in oligometastatic esophagogastric cancer.
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Figure 3B. Forest plot of reported adjusted hazard ratios for overall survival after local metastasis-directed
treatment versus systemic therapy alone in oligometastatic esophagogastric cancer.

52



OMEC-1

OS after local treatment for oligometastasis

The median OS after local treatment for OMD was specified by 16 studies including 740 patients
in total. The median OS was 25 months (IQR 21-27), and the median 1-year and 5-year OS
rates were 75% and 44%, respectively. The median OS after local treatment for different organ-
specific oligometastasis as well as systemic therapy alone are presented in Table 3.

Meta-analysis comparing OS

A total of 16 non-randomized studies>181921,22.25,27-29,32,34,43.4550 compared OS after local treatment
to systemic therapy alone for oligometastatic esophagogastric cancer. The overall risk of bias
was considered serious. Studies were generally considered at serious risk for confounding bias
because of the non-randomized study design and because studies did not adjust for potentially
important confounding domains such as performance status!!!* or HER2neu''2 and microsatellite
instability (MSI) status® (Supplementary File H).

Local treatment was associated with improved OS as compared with systemic therapy alone
for OMD based on 8 studies without multivariable adjustment (pooled HR for OS 0.36, 95%
Cl: 0.22-0.58) and 6 studies with multivariable adjustment (pooled aHR for OS 0.47, 95% Cl:
0.30-0.74). There was considerable heterogeneity among these studies (1> = 84% and I = 75%,
respectively). In addition, local treatment was associated with improved OS as compared with
systemic therapy alone for liver oligometastasis based on 4 studies without multivariable
adjustment (pooled HR for OS 0.33, 95% Cl: 0.24—-0.46) and 5 studies with multivariable
adjustment (pooled aHR for OS 0.39, 95% Cl: 0.22-0.69). There was no substantial heterogeneity
among these studies (1>=0% and 1°=56%, respectively). No comparative studies were identified
for other sites of OMD from esophagogastric cancer. The forest plots of HRs for OS with and
without multivariable adjustment are presented in Fig. 3. In addition, the funnel plots of
unadjusted and adjusted HRs for OS after local metastasis-directed treatment versus systemic
therapy alone for OMD are presented in Supplementary Files | and J. Both funnel plots reveal
an asymmetrical appearance with a gap in the right corner, suggesting that studies with HRs
closer to 1 (indicating less or no benefit of local metastasis-directed treatment) more often
remained unpublished. This points to a certain extent of publication bias with a tendency
towards overestimating the effect of local metastasis-directed treatment in the current meta-
analysis.
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DISCUSSION

The primary aim of this systemic review and meta-analysis was to identify applied definitions
of oligometastatic esophagogastric cancer from the available literature and compare local
treatment versus systemic therapy alone for oligometastatic esophagogastric cancer. In
literature, consensus (i.e. 275% agreement) among 28 available studies and study protocols
was observed on considering 1 organ with <3 metastases or 1 extra-regional lymph node
station with metastases as OMD. Moreover, fair agreement (i.e. 50%—75% agreement) was
observed on considering 1 organ with <4 metastases or <2 extra-regional lymph node stations
with metastases as OMD. Furthermore, local treatment for oligometastatic esophagogastric
cancer appeared associated with improved OS compared with systemic therapy alone, but
the included non-randomized studies generally did not adjust for or report on potentially
important confounding domains such as performance status!, HER2neu'*? or MSI status**3.
Therefore, prospective randomized trials are warranted.

A universal consensus definition of OMD in esophagogastric cancer could aid in the
standardization of inclusion criteria in future clinical trials and prospective data collection. In
addition, such a definition could guide the treatment decision-making process in
multidisciplinary tumor board meetings. The current review is the first step in our joint aim
within the OligoMetastatic Esophagogastric Cancer (OMEC) consortium to achieve consensus
on the definition of oligometastatic esophagogastric cancer (www.OMECproject.eu). OMEC is
a consortium of 50 cancer expert centers in Europe and aims to develop a multidisciplinary
European consensus statement for oligometastatic esophagogastric cancer. OMEC has been
endorsed by ESDE, ESMO, ESSO, EORTC, ESTRO, IGCA, and DUCG. Subsequent steps of the
OMEC-project include real-life clinical case discussions by multidisciplinary teams of
esophagogastric cancer expert centers in Europe asking for multidisciplinary team responses
on definition and treatment (OMEC-2)'*4, Delphi consensus rounds among upper gastrointestinal
experts to establish consensus about the definition and treatment of oligometastatic
esophagogastric cancer (OMEC-3) and the publication of a consensus statement on this topic
(OMEC-4). This consensus statement will result in a prospective study for oligometastatic
esophagogastric cancer (OMEC-5).

The definition of oligometastatic esophagogastric cancer identified in the current literature (1
organ with <3 metastases or 1 extra-regional lymph node station with metastasis) was more
restrictive than the definition of oligometastatic NSCLC (<3 organs with <5 metastases)**®. This
difference might be explained by the more aggressive tumor biology and lower OS of
oligometastatic esophagogastric cancer as compared with oligometastatic NSCLC (i.e. median
OS of 25 months versus 41 months)*e,
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The observed favorable OS after local treatment for oligometastatic esophagogastric cancer
and the apparent survival benefit for local treatment as compared with systemic therapy alone
in the current meta-analysis represents supportive evidence for an OMD state in
esophagogastric cancer. However, these results could be confounded by publication bias or
the response to systemic therapy since patients who respond to systemic therapy are offered
subsequent local treatment for OMD and these responders already have an improved OS,
irrespective of local treatment for oligometastasis'*. Therefore, RCTs are warranted to confirm
the benefit of local treatment for OMD over systemic therapy alone. Currently, the Renaissance
trial by Al-Batran et al. addresses the benefit of surgical resection of the primary tumor and
metastases plus systemic therapy over systemic therapy alone in patients with gastric or
gastroesophageal junction cancer with synchronous OMD?®. After 4 cycles of FLOT
chemotherapy, patients without progression will be randomized to either surgical resection
of the primary tumor and metastases plus continuation of systemic therapy or continuation
of systemic therapy alone®. In addition, the ECOG trial by National Cancer Institute addresses
the benefit of radiotherapy plus systemic therapy over systemic therapy alone in patients with
esophageal or gastric cancer with metachronous OMD?*. After 4 cycles of CapOx or FLOT
chemotherapy, patients without progression will be randomized to either radiotherapy of
metastases plus continuation of systemic therapy or continuation of systemic therapy alone®.
Furthermore, the REGATTA trial has previously shown that systemic therapy plus local
treatment for the primary tumor only (i.e. no local treatment for metastases) does not improve
OS as compared with systemic therapy alone in patients with gastric cancer with one organ
with metastases'. Therefore, future prospective studies for oligometastasis should always
incorporate systemic therapy plus local treatment for primary tumor and metastases.

The studies included in this systematic review represent the currently best available evidence
but have certain limitations that warrant consideration for the interpretation of results. First,
all studies scored a serious risk of bias because of the retrospective study design or because
studies did not measure or control for important baseline confounders such as performance
status. Second, considerable heterogeneity in the HR for OS was identified, but this study could
not determine the cause of this heterogeneity due to the limited number of studies. Third, no
pooling of studies for other oligometastasis sites from esophagogastric cancer was possible.
Fourth, the studies included in this systematic review mainly used CT as the imaging modality
for detecting OMD. However, CT has a lower sensitivity for detecting distant metastasis than
PET/CT, which might have overestimated the proportion of patients with OMD*, Fifth, there
were not enough studies on SBRT only to evaluate the potential different impacts of local
treatment strategies. Sixth, there were too few studies comparing outcomes after local
treatment versus systemic therapy alone for OMD in patients with esophageal adenocarcinoma
versus squamous cell carcinoma to differentiate the outcomes on histology. Seventh, both
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funnel plots pointed to a certain extent of publication bias with a tendency towards
overestimating the effect of local metastasis-directed treatment in the current meta-analysis.
Finally, the evidence on oligometastatic esophagogastric cancer could change over time as
new (prospective) studies in this field become available, potentially requiring an update of
this review in the (near) future. However, the current study is strengthened by the variety of
studies and treatment modalities included. Prospective and retrospective, Asian and Western
studies were included, and patients with either synchronous or metachronous oligometastatic
esophageal or gastric cancer who were treated with metastasectomy or SBRT. Therefore, we
believe this study has excellent multidisciplinary applicability and generalizability.

CONCLUSION

In conclusion, a consensus was found in the available literature (including predominantly
retrospective studies) and ongoing trials that a disease burden of 1 extra-regional lymph node
station or 1 organ with <3 metastases could be considered OMD in esophagogastric cancer.
These findings will be confirmed or updated in subsequent steps of the OMEC project. An
apparent survival benefit was observed for local treatment with or without systemic therapy
compared to systemic therapy alone for oligometastatic esophagogastric cancer in non-
randomized studies, which supports the idea of an actual OMD state in esophagogastric cancer.
As such, improvement in the definition and management of oligometastatic esophagogastric
cancer is warranted in prospective randomized studies.
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ABSTRACT

Background
Consensus about the definition and treatment of oligometastatic esophagogastric cancer is
lacking.

Objective
To assess the definition and treatment of oligometastatic esophagogastric cancer across
multidisciplinary tumor boards (MDTs) in Europe.

Material and methods

European expert centers (n = 49) were requested to discuss 15 real-life cases in their MDT
with at least a medical oncologist, surgical oncologist, and radiation oncologist present. The
cases varied in terms of location and number of metastases, histology, timing of detection (i.e.
synchronous versus metachronous), primary tumor treatment status, and response to systemic
therapy. The primary outcome was the agreement in the definition of oligometastatic disease
at diagnosis and after systemic therapy. The secondary outcome was the agreement in
treatment strategies. Treatment strategies for oligometastatic disease were categorized into
upfront local treatment (i.e. metastasectomy or stereotactic radiotherapy), systemic therapy
followed by restaging to consider local treatment, or systemic therapy alone. The agreement
across MDTs was scored to be either absent/poor (<50%), fair (50%-75%), or consensus (275%).

Results

A total of 47 MDTs across 16 countries fully discussed the cases (96%). Oligometastatic disease
was considered in patients with 1-2 metastases in either the liver, lung, retroperitoneal lymph
nodes, adrenal gland, soft tissue, or bone (consensus). At follow-up, oligometastatic disease
was considered after a median of 18 weeks of systemic therapy when no progression or
progression in size only of the oligometastatic lesion(s) was seen (consensus). If at restaging
after a median of 18 weeks of systemic therapy the number of lesions progressed, this was
not considered as oligometastatic disease (fair agreement). There was no consensus on
treatment strategies for oligometastatic disease.

Conclusion

A broad consensus on definitions of oligometastatic esophagogastric cancer was found among
MDTs of esophagogastric cancer expert centers in Europe. However, high practice variability
in treatment strategies exists.

66



OMEC-2

INTRODUCTION

Oligometastatic disease is defined as an intermediate state between loco-regional and systemic
disease and reflects a potentially distinct and favorable tumor biology!. Consequently, local
treatment for oligometastatic disease (e.g. metastasectomy or stereotactic body radiation
therapy [SBRT]) could improve overall survival (OS)*. A recent randomized controlled trial (RCT)
has shown improved OS after SBRT for oligometastatic prostate-, lung- or colorectal cancer as
compared with systemic therapy alone or observation?. In addition, another recent RCT has
shown improved OS after SBRT plus palliative standard-of-care treatment for oligometastatic
non-small cell lung cancer (NSCLC) as compared with palliative standard-of-care treatment
alone3. In patients with esophagogastric cancer, RCTs for oligometastatic disease are ongoing**°
while non-randomized trials have suggested improved OS after local treatment for
oligometastasis as compared with systemic therapy alone!**2, However, interpretation and
comparison of individual studies are hampered by different clinical definitions of oligometastatic
disease, heterogeneity in case mix, selection bias, and various treatment strategies probably
due to a lack of international consensus and guidelines.

A comprehensive definition of oligometastatic disease is necessary to initiate studies on the
benefit of treatment strategies in this group of patients. For this purpose, the OligoMetastatic
Esophagogastric Cancer (OMEC) consortium was established. OMEC is a consortium of 50
esophagogastric cancer expert centers in Europe and is endorsed by the European Organization
for Research and Treatment of Cancer (EORTC), European Society for Radiotherapy and
Oncology (ESTRO), European Society of Medical Oncology (ESMO), European Society of Surgical
Oncology (ESSO), European Society for Diseases of the Esophagus (ESDE), the European chapter
of the International Gastric Cancer Association (IGCA) and the Dutch Upper GI Cancer Group
(DUCG). The OMEC project aims to develop a European consensus definition for oligometastatic
esophagogastric cancer in organs, as well as extra-regional lymph nodes. Peritoneal disease
was not included in the OMEC project, as this is a distinct entity that has already received
much attention with hyperthermic intraperitoneal chemotherapy (HIPEC) as the main
treatment®**>. The OMEC-project consists of 5 studies and includes a systematic review and
meta-analysis on oligometastatic esophagogastric cancer (OMEC-1), the distribution of real-life
clinical cases to multidisciplinary tumor boards (OMEC-2), Delphi consensus questionnaire
rounds with experts (OMEC-3), the publication of a multidisciplinary European consensus
statement on oligometastatic esophagogastric cancer (OMEC-4) and, finally, a prospective
study for oligometastatic esophagogastric cancer (OMEC-5).

The current study (OMEC-2) was conducted to assess the definitions and treatment strategies

for oligometastatic disease used in daily practice across multidisciplinary tumor boards (MDTs)
in Europe. Decision-making on definition and treatment is based on various variables, such as
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the organ involved, extra-regional lymph node metastases'®, the number of metastases®,
synchronous versus metachronous metastases®®, treatment status of the primary tumor?®’,
HER2Neu status?®?!, and response to systemic therapy at restaging>!*. The assessment of (dis)
agreement in definition and management can be used to define oligometastatic esophagogastric
cancer and to identify the currently used treatment options?. Therefore, esophagogastric
cancer expert centers were requested to discuss 15 real-life clinical cases in their MDT to assess
the agreement in definition and treatment strategies for oligometastatic esophagogastric
cancer across MDTs in Europe.

MATERIAL AND METHODS

This study was approved by the institutional review board of the UMC Utrecht, and the need
for informed consent was waived for this study. This study has been carried out in accordance
with The Code of Ethics of the World Medical Association (Declaration of Helsinki) for
experiments involving humans and is in line with the Recommendations for the Conduct,
Reporting, Editing and Publication of Scholarly Work in Medical Journals. The methodology of
this study was comparable with a simulated multidisciplinary expert opinion study on
oligometastatic non-small cell lung cancer by the EORTC Lung Cancer Group?.

Identification of cases

A search was performed of real-life patients with distant metastases from esophagogastric
cancer with adenocarcinoma or squamous cell carcinoma histology. Distant metastasis was
limited to either a distant organ or 1-2 extra-regional lymph node stations (according to TNM
8th edition)?. All patients were in good clinical condition with few to no comorbidities and
were discussed at the MDT of the UMC Utrecht or Amsterdam UMC, both in The Netherlands,
between 2015 and 2020. The cases varied in terms of 1. location of metastatic lesions (e.g.
liver or lung); 2. number of metastatic lesions (one or two); 3. timing of detection (synchronous,
interval [i.e. detected at restaging after neoadjuvant treatment before surgery], or
metachronous); 4. primary tumor treatment status (surgery with or without neoadjuvant
chemoradiotherapy, definitive chemoradiotherapy, or no primary tumor treatment); 5.
histology (adenocarcinoma or squamous cell carcinoma), HER2 Neu status (positive, negative
or mixed [i.e. the difference in the HER2 Neu status between the metastasis and the primary
tumor]) and microsatellite stability; and 6. response to systemic therapy at restaging. The
response to systemic therapy at restaging was categorized into no progression (i.e. complete
or partial response, or stable disease), progression in size only of the metastatic lesion(s) (i.e.
>20% growth in size), or progression in the number of lesions. The response to systemic therapy
at restaging was classified according to response evaluation criteria in solid tumors (RECIST
1.1)%. Table 1 shows the characteristics of the presented cases.
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MDT case discussion

The 15 real-life clinical cases were provided to 49 European esophagogastric cancer experts
on March 23, 2020, using an online tool (Castor EDC). These experts were either identified
by EORTC, ESTRO, ESMO, ESSO, ESDE, IGCA, or DUCG or identified by a systemic review of first
or last authors of published RCTs related to esophagogastric cancer between 2015 and 2020.

Discussion of clinical cases

The experts were required to host a local MDT with at least a surgical oncologist, medical
oncologist, and radiation oncologist present to discuss the 15 real-life clinical cases before 1°
of August 2020. The case information consisted of 1. the patient history (including primary
tumor stage and treatment), 2. the current problem (including location and size of distant
metastasis), 3. pathology of the primary tumor and metastasis (including histology, HER2Neu
status, and microsatellite stability), and 4. imaging of the primary tumor and metastasis
(*8F-fluorodeoxyglucose positron emission tomography [*®F-FDG PET], computed tomography
[CT], or magnetic resonance imaging [MRI]). The experts were not aware of the actual diagnosis
or treatment of the real-life clinical cases.

Fig. 1 shows an example of a real-life clinical case provided to the expert. The first question
for this case was: ‘Does the MDT consider this patient to have oligometastatic disease?’ If the
answer was ‘no’, the questions for this specific case stopped. If the answer was ‘yes’, subsequent
questions were asked regarding the treatment for the oligometastasis. The case continued
only if the answer was ‘systemic therapy followed by restaging to consider local treatment’
(Fig. 2). At restaging, the case information consisted of 1. the current problem at restaging
(including the response of the primary tumor and metastasis to systemic therapy) and 2.
restaging imaging of the primary tumor and metastasis (**F-FDG PET/CT, MRI, or CT). Next, the
following question was asked: ‘Does the MDT consider this patient to have oligometastatic
disease at restaging?’ If the answer was ‘no’, questions for this specific case stopped. If the
answer was ‘yes’, subsequent questions were asked regarding the treatment for the
oligometastasis. If all the questions were completed, the next case was presented (built-in
data verification tool).

Outcome measure

The primary outcome of this study was the agreement across MDTs in Europe on the definition
of oligometastatic esophagogastric cancer at diagnosis and after systemic therapy (‘not
oligometastatic disease’ versus ‘oligometastatic disease’). The secondary outcome of this study
was the agreement across MDTs in Europe on treatment strategies for oligometastatic
esophagogastric cancer. Treatment strategies for oligometastatic disease were categorized
into upfront local treatment (e.g. metastasectomy, SBRT, or other local oligometastasis-directed
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Case 3: Synchronous hepatic metastases

First presentation case 3
Synchronous hepatic metastases

Current problem (now):

e Primary tumor: cT3N2M1 adenocarcinoma of the distal esophagus (at 32-35 cm from the
incisors)
e Liver:
o Metastasis segment IV, diameter 45 mm with FDG-uptake.
o Metastasis segment VI/VII, diameter 34 mm with FDG-uptake.
e Rest of the body: no evidence of metastases.

Pathology:

e Primary tumor: adenocarcinoma, Her2/neu —, microsatellite stable (MSS).
e Liver metastasis segment VI/VII: adenocarcinoma, Her2/neu —, origin upper gastrointestinal.

Conclusion:

e cT3N2MT1 adenocarcinoma of the distal esophagus.
e Synchronous liver metastases (2) in segment IV and VI/VII.

Alfa: 60 % - Alfa: 60 %

Figure 1. Baseline information of real-life clinical case #3 included in this survey.
treatment), systemic therapy followed by restaging to consider local treatment for

oligometastatic disease, or systemic therapy alone (without considering local treatment for

oligometastasis later).
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Follow-up case 3
Current problem (at follow-up):

e  Primary tumor: residual disease (confirmed by endoscopy with bite-on-bite biopsy).
e Liver
o Metastasis segment VI/VII: reduction in size, diameter 15 mm (previously 45 mm) and
no more FDG-uptake.
o Metastasis segment IV: no longer visible on imaging (previously diameter 34 mm).
e New right supraclavicular lymph node metastasis
e Rest of the body: no evidence of metastases.
Pathology (right supraclavicular lymph node)

e Adenocarcinoma, Her2/neu —, origin upper gastrointestinal.
Conclusion:

e Primary tumor: residual disease at follow-up (distal esophageal adenocarcinoma).
e Liver:

o Metastasis segment VI/VII, reduction in size.

o Metastasis segment IV, no longer visible on imaging at follow-up.
e New right supraclavicular lymph node metastasis.

Figure 2. Follow-up information of real-life clinical case #3 included in this survey.

Statistical analysis

Regarding the primary and secondary outcome, the agreement across MDTs was either scored
as absent/poor (<50% agreement), fair (50%—75% agreement) or consensus (275% agreement),
comparable with recent studies on the definition of oligometastatic disease for other
tumors?®28, According to a recent systemic review, the most common definition for consensus
was per cent agreement, with 75% being the median threshold to define consensus among
25 studies®.
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RESULTS

Participant characteristics

A total of 47 MDTs across 16 countries in Europe fully discussed the cases (response rate: 96%).
The hospital type was university medical center in 79%, comprehensive cancer center in 15%,
and community medical center in 6%. Centers were generally high-volume (i.e. 91% of centers
performed >30 esophagectomies or gastrectomies per year). Besides a medical oncologist,
surgical oncologist, and radiation oncologist, the following specialities were present at the
MDT meetings: a radiologist in 60%, a gastroenterologist in 49%, a pathologist in 40%, and a
nuclear medicine physician in 28%. Table 2 shows the characteristics of the participating MDTs.
3.2 Definition of oligometastatic disease

Oligometastatic disease was considered when one or two metastases in either liver, lung,
retroperitoneal lymph nodes, adrenal gland, soft tissue, or bone were present (consensus). In
addition, oligometastatic disease was considered at restaging after median 18 weeks of
systemic therapy when no progression or progression in size only of the oligometastatic
lesion(s) was seen (consensus). If at restaging after systemic therapy the number of lesions
increased, this was not considered as oligometastatic disease (fair agreement).

The definition of oligometastatic disease was not limited to one lesion, as one lesion or two
lesions were considered oligometastatic disease (consensus). Moreover, the definition of
oligometastatic disease was not limited to a specific primary tumor treatment status, as a
resected or definitively irradiated primary tumor with a subsequent complete response was
considered oligometastatic (consensus). Also, the definition of oligometastatic disease was
not limited to a specific histology or HER2Neu status, as either HER2Neu positive, HER2Neu
mixed, or HER2Neu negative tumor, or with squamous cell carcinoma histology were considered
oligometastatic disease (consensus). Finally, the definition of oligometastatic disease was not
limited to a particular timing of detection, as synchronous, interval, or metachronous
metastasis were considered oligometastatic disease (consensus). Table 3 shows the agreement
across MDTs on the definition of oligometastatic esophagogastric cancer.

Restaging of oligometastatic disease

18E-FDG PET/CT imaging was used for restaging after systemic therapy in patients with either
lung, retroperitoneal lymph node, adrenal gland, soft tissue, or bone oligometastasis
(consensus). For patients with liver oligometastasis, either MRI or **F-FDG PET/CT imaging was
used for restaging after systemic therapy (fair agreement). Table 4 shows the agreement in
restaging modalities for oligometastatic esophagogastric cancer.
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Table 2. Characteristics of the participating multidisciplinary tumor boards.

Characteristic n =47 (%)
Yearly volume of gastrectomies
1-10 1(2.1)
11-20 2(4.3)
21-30 9(19.1)
31-50 21 (44.7)
>50 14 (29.8)
Yearly volume of esophagectomies
1-10 5(10.6)
11-20 4(8.5)
21-30 4(8.5)
31-50 11 (23.4)
>50 23 (48.9)
Type of center
University medical center 37(78.7)
Comprehensive cancer center 7 (14.9)
Community medical center 3(6.4)
Work experience >10 years
Surgical oncologist 45 (95.7)
Medical oncologist 37 (78.7)
Radiation oncologist 35 (74.5)
Additional specialties present at MDT meetings
Radiologist 28 (59.6)
Gastroenterologist 23 (48.9)
Pathologist 19 (40.4)
Nuclear medicine physician 13 (27.7)
Clinical geneticist 2 (4.3)

Treatment strategies for oligometastatic disease

No consensus on treatment strategies for oligometastatic esophagogastric cancer was
identified across presented cases. However, if the number of lesions increased at restaging
after a median of 18 weeks of systemic therapy, consensus was reached that systemic therapy
should be continued (rather than local treatment for oligometastasis). Upfront local treatment
for oligometastatic disease was recommended with a fair agreement for soft tissue
oligometastasis, a resected or definitively irradiated primary tumor, or with interval or
metachronous HER2Neu negative oligometastasis. Systemic therapy followed by restaging to
consider local treatment for oligometastatic disease was recommended with fair agreement
for HER2Neu positive or HER2Neu mixed tumors. Local treatment for oligometastatic disease
after a median of 18 weeks of systemic therapy was recommended with a fair agreement when
no progression (i.e. partial or complete response or stable disease) or progression in size only
of the oligometastatic lesion(s) was seen at restaging. Table 5 shows the agreement in
treatment strategies for oligometastatic esophagogastric cancer across MDTs.
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Table 3. Agreement in definitions of oligometastatic esophagogastric cancer.

Factor Number of cases Agreement Conclusion

Location of oligometastasis

Liver 3 83 -100% Consensus
Lung 2 81-100% Consensus
Retroperitoneal lymph nodes 2 79 - 94% Consensus
Adrenal gland 2 94 - 100% Consensus
Soft tissue 2 98 - 100% Consensus
Bone 2 83-89% Consensus
Neck lymph nodes 2 62 -72% Fair agreement
Number of lesions
One 10 79 - 100% Consensus
Two 3 81 -100% Consensus
Primary tumor treatment
nCRT and surgery 5 83-100% Consensus
Surgery alone 1 98% Consensus
Definitive chemoradiotherapy 1 100% Consensus
Histology and HER2 status
Her2 positive adenocarcinoma 1 100% Consensus
Her2 negative adenocarcinoma 7 83-100% Consensus
Her2 mixed adenocarcinoma* 1 89% Consensus
Squamous cell carcinoma 4 79-100% Consensus
Timing of detection
Synchronous 5 83-94% Consensus
Interval** 1 79% Consensus
Metachronous 7 83-100% Consensus
Restaging after systemic therapy
No progression*** 7 75-100% Consensus
Progression in size only**** 2 97-100% Consensus
Progression in number of lesions 2 59-60% Fair agreement

nCRT = neoadjuvant chemoradiotherapy * = difference in HER2neu status of the primary tumor and the
metastasis; ** = detected after nCRT before surgery; *** = <20% growth in size and no new lesions; **** =
220% growth in size and no new lesions

Table 4. Agreement in restaging modalities for oligometastatic esophagogastric cancer.

Factor Number of 18F-FDG cT MRI Agreement
cases PET/CT

Organ
Liver 3 67-80% 35-58% 50-70% Fair agreement
Lung 2 92% 31-36% 0-8% Consensus
Retroperitoneal lymph nodes 2 83-87% 50-53% 0-33% Consensus
Adrenal gland 2 100% 40-42% 0% Consensus
Soft tissue 2 85-97% 31-52% 5-6% Consensus
Bone 2 85-90% 33-46% 43% Consensus

8F-FDG PET = *®F-fluorodeoxyglucose positron emission tomography; CT = computed tomography; MRI =
magnetic resonance imaging
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Table 5. Agreement in treatment strategies for oligometastatic disease.

Factor

Location of oligometastasis

Number
of cases

Upfront
local
treatment

Systemic
therapy to

consider
local
treatment

Systemic

therapy

Conclusion

Liver 3 0-45% 40-74% 4-26% No agreement
Lung 2 31-89% 6-47% 0-18% No agreement
Retroperitoneal lymph nodes 2 2-51% 27-86% 11-14% No agreement
Adrenal gland 2 2-57% 36-77% 5-20% No agreement
Soft tissue 2 55-63% 28-43% 0-2% Fair agreement
Bone 2 33-87% 13-50% 0-14% No agreement
Number of lesions
One 10 2-89% 6-86% 0-20% No agreement
Two 3 8-32% 45-74% 3-26% No agreement
Primary tumor treatment
nCRT and surgery 5 8-89% 6-68% 0-21% No agreement
Surgery alone 1 63% 28% 9% Fair agreement
Definitive CRT 1 54% 40% 6% Fair agreement
Histology and HER2 status
Adenocarcinoma (overall) 9 0-63% 28-70% 0-22% No agreement
Her2: positive adenocarcinoma 1 8% 70% 22% Fair agreement
Her2: negative adenocarcinoma 7 0-63% 28-86% 0-26% No agreement
Her2: mixed adenocarcinoma 1 33% 50% 16% Fair agreement
Squamous cell carcinoma 4 29-89% 6-45% 0-18% No agreement
Timing of detection
Synchronous 5 0-33% 45-86% 11-26% No agreement
Interval 1 51% 27% 17% Fair agreement
Metachronous 7 8-89% 6-70% 0-21% No agreement
Metachronous HER2- 6 54-89% 7-70% 0-21% Fair agreement
Restaging after systemic therapy
No progression 7 59-100% NA 0-14% Fair agreement
Progression in size only* 2 59-95% NA 5-41% Fair agreement
Progression in number of lesions 3 0-21% NA 79-100%  Consensus

nCRT = neoadjuvant chemoradiotherapy; CRT = chemoradiotherapy; * = i.e. 220% growth in size but no new

lesions;
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DISCUSSION

This is the first study investigating the agreement in the definition and treatment of
oligometastatic esophagogastric cancer in European expert centers. Consensus (i.e. 275%
agreement) across MDTs was reached that the term oligometastatic disease was appropriate
across presented cases with esophagogastric cancer with one or two metastases in either liver,
lung, retroperitoneal lymph nodes, adrenal gland, soft tissue, or bone. In addition, the term
oligometastatic disease remained appropriate at restaging after a median of 18 weeks of
systemic therapy when no progression or progression in size only of the oligometastatic
lesion(s) was seen. However, in contrast to the consensus on the definition of oligometastatic
disease, we found no consensus (i.e. <75% agreement) across MDTs regarding the treatment
strategies that should be followed in the case of oligometastatic disease. In fact, a considerable
variation in treatment approaches for oligometastatic esophagogastric cancer across European
esophagogastric cancer expert centers was exposed. This lack of consensus on treatment
strategies can partly be explained by the lack of evidence-based guidelines to guide treatment
decision-making and the lack of completed RCTs for oligometastatic esophagogastric cancer.

If oligometastatic disease was no longer considered at restaging after systemic therapy (i.e.
the number of lesions increased), a consensus was reached that presented cases should not
receive local treatment for oligometastatic disease but rather subsequent systemic therapy.
The administration of systemic therapy followed by restaging allows for the identification of
patients with (suspected) oligometastatic disease at baseline but with an actual biologically
aggressive tumor who might not benefit from local treatment for oligometastatic disease'?.
This treatment protocol is currently being investigated in 2 ongoing phase Il RCTs by the
Arbeitsgemeinschaft fur Internistische Onkologie (AlO)® and the Eastern Cooperative Oncology
Group (ECOG)®. In both trials, including patients with synchronous oligometastatic gastric or
esophagogastric cancer, local treatment for the primary tumor and metastases will be
performed at restaging in patients with a partial or complete response after systemic therapy.
However, this study identified a fair agreement (i.e. 50-75% agreement) across MDTs that local
treatment for oligometastatic disease was also appropriate at restaging after median 18 weeks
of systemic therapy when progression in size only of the oligometastatic lesion(s) was seen.

Despite the potential advantage of the administration of systemic therapy first to identify
patients who benefit the most from local treatment for oligometastatic disease, which is
incorporated in several ongoing RCTs for oligometastatic esophagogastric cancer and German
S3 guidelines>®1%1>3° ypfront local treatment for oligometastatic disease was recommended
with a fair agreement across MDTs for presented cases with soft tissue oligometastasis, a
resected or a definitively irradiated primary tumor, metachronous or interval HER2neu negative
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tumours. The use of upfront local treatment for oligometastatic disease in these presented
cases might be explained by the timing of detection of the oligometastasis (metachronous)
and thus after previous systemic therapy for the primary tumor.

A consensus statement for the definition and treatment strategies of oligometastatic
esophagogastric cancer could reduce practice variability, increase the quality of care, and offer
all patients the optimal treatment approach for oligometastatic disease [31]. The findings of
this study (OMEC-2), together with a systematic review on the definition of oligometastatic
esophagogastric cancer (OMEC-1), will be used for a multidisciplinary consensus statement
on the definition and treatment of oligometastatic esophagogastric cancer (OMEC-4). This
consensus statement will result in a prospective study for oligometastatic esophagogastric
cancer (OMEC-5).

Strengths of this study include the excellent response rate of 96%, the use of real-life clinical
cases, and the distribution of these real-life clinical cases to MDTs of esophagogastric cancer
expert centers in Europe, resulting in real-life multidisciplinary (dis)agreement. Therefore, this
study provides a largely unbiased reflection of clinical practice and excellent generalizability.
However, a limitation was that this study could not address the causes of (dis)agreement, and
these causes will be investigated in subsequent steps of the OMEC project.

CONCLUSION

In conclusion, 47 multidisciplinary tumor boards of European esophagogastric cancer expert
centers fully discussed 15 real-life clinical cases. A multidisciplinary consensus was identified
on the definition of oligometastatic esophagogastric cancer at diagnosis and after systemic
therapy. However, no consensus and even high practice variability in treatment decision-
making for oligometastatic disease was established. This practice variability could potentially
impact on quality of care. The findings of this study and a systematic review on the definition
of oligometastatic esophagogastric cancer will be used for a consensus statement on the
diagnosis and treatment of oligometastatic esophagogastric cancer in the OMEC project.
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ABSTRACT

Background

Local treatment improves the outcomes for oligometastatic disease (OMD, i.e. an intermediate
state between locoregional and widespread disseminated disease). However, consensus about
the definition, diagnosis, and treatment of oligometastatic esophagogastric cancer is lacking.
The aim of this study was to develop a multidisciplinary European consensus statement on
the definition, diagnosis, and treatment of oligometastatic esophagogastric cancer.

Methods

In total, 65 specialists in the multidisciplinary treatment for esophagogastric cancer from 49
expert centers across 16 European countries were requested to participate in this Delphi study.
The consensus finding process consisted of a starting meeting, 2 online Delphi questionnaire
rounds, and an online consensus meeting. Input for Delphi questionnaires consisted of (1) a
systematic review on definitions of oligometastatic esophagogastric cancer and (2) a discussion
of real-life clinical cases by multidisciplinary teams. Experts were asked to score each statement
on a 5-point Likert scale (1: fully disagree, 5: fully agree). The agreement was scored to be
either absent/poor (<50%), fair (50%-75%) or consensus (275%).

Results

A total of 48 experts participated in the starting meeting, both Delphi questionnaire rounds,
and the consensus meeting (overall response rate: 71%). OMD was considered in patients with
metastatic esophagogastric cancer limited to 1 organ with <3 metastases or 1 extra-regional
lymph node station (consensus). In addition, OMD was considered in patients without
progression at restaging after systemic therapy (consensus). For patients with synchronous or
metachronous OMD with a disease-free interval <2 years, systemic therapy followed by
restaging to consider local treatment was recommended (consensus). For metachronous OMD
with a disease-free interval >2 years, either upfront local treatment or systemic treatment
followed by restaging was recommended (fair agreement).

Conclusion

The OMEC project has resulted in a multidisciplinary European consensus statement for the
definition, diagnosis, and treatment of oligometastatic esophagogastric adenocarcinoma and
squamous cell cancer. This can be used to standardize inclusion criteria for future clinical trials.
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INTRODUCTION

Oligometastatic disease (OMD) is defined as an intermediate state between locoregional and
widespread systemically metastasized disease’. The concept of OMD implies that local
treatment for OMD could improve survival outcomes®?. Recently, 2 phase Il randomized
controlled trials (RCTs) have shown improved overall survival (OS) or progression-free survival
(PFS) after local treatment for OMD compared with systemic therapy alone in patients with
non-small cell lung cancer (NSCLC)3>*. In addition, the phase Il stereotactic ablative radiotherapy
versus standard of care palliative treatment in patients with oligometastatic cancers (SABR-
COMET) RCT has shown improved OS after local treatment for OMD compared with systemic
therapy alone or observation in patients with either NSCLC, prostate, breast or colorectal
cancer®. Importantly, the results of the SABR-COMET study were confounded by unbalanced
key prognostic factors®. In the SABR group, more patients had solitary metastasis (46% versus
36%) and prostate cancer (21% versus 6%) than the control group, in which colorectal cancer
was more common (27% versus 14%)°. Post-hoc sensitivity analysis that excluded patients
with prostate cancer was consistent with a treatment benefit for SABR, with 5-year OS rates
of 16% versus 33%, respectively (stratified log-rank test p-value = 0.085)’. Furthermore, the
applicability of the SABR-COMET RCT is unclear because only patients with a disease-free
interval >2 years were included, who might form a unique subset of a patients with more
favorable characteristics.

RCTs on local treatment for OMD in patients with esophagogastric cancer are ongoing®*® and
non-randomized trials have suggested improved OS after combining systemic therapy with
local treatment for OMD!¢ 8, Important to note is that in the prospective fluorouracil,
leucovorin, oxaliplatin, and docetaxel (FLOT-)3 trial®¢, the potential benefit of resection of
metastases was predominantly demonstrated in patients with gastric or esophagogastric
junction adenocarcinoma with retroperitoneal lymph node involvement only whereas patients
with liver metastases showed less favorable OS (median OS not reached versus 13.6 months,
respectively). Furthermore, interpretation and comparison of individual studies are hampered
by different definitions of OMD as well as different treatment strategies. A comprehensive
definition of oligometastatic esophagogastric cancer would help to initiate a prospective
European clinical trial on the value of local treatment strategies for OMD and/or new systemic
agents (e.g. immunotherapy) in this group of patients.

For this purpose, the OligoMetastatic Esophagogastric Cancer (OMEC) project was initiated®,
consisting of five pre-specified subprojects. The current subproject (OMEC-3) builds on the
results of a systematic review on the definitions of oligometastatic esophagogastric cancer in
the current literature (OMEC-1)%, and discussion of real-life clinical cases by multidisciplinary
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teams of European esophagogastric cancer expert centers (OMEC-2)*. The aim of OMEC-3
was to achieve consensus among European esophagogastric cancer experts on the definition,
diagnosis, and treatment for oligometastatic esophagogastric cancer using the Delphi
consensus methodology.

METHODS

This Delphi consensus study was conducted between 1% of May, 2021, and 30t of April, 2022,
to establish consensus on the definition, diagnosis, and treatment of oligometastatic
esophagogastric cancer. Delphi methodology is a consensus-based technique that systematically
collects and aggregates opinions from a group of experts via multiple rounds of questionnaires?.
This approach has previously been described in the development of a comprehensive
nomenclature for OMD?, as well as for OMD in NSCLC?*. This study has been carried out in
accordance with The Code of Ethics of the World Medical Association (Declaration of Helsinki)
for experiments involving humans and the Recommendations for the Conduct, Reporting,
Editing and Publication of Scholarly Work in Medical Journals. This study was approved by the
institutional review board of the UMC Utrecht and the need for informed consent was waived.

Definition of metastatic disease

Distant metastases and extra-regional lymph node metastases were defined according to the
American Joint Committee/Union for International Cancer Control (AJCC/UICC) 8th edition
staging system?. In case extra-regional lymph node stations were not defined according to
AJCC/UICC staging system (e.g. extra-regional lymph node metastases along the abdominal
aorta)®, the Japanese lymph node station classification system was used (i.e. lymph node
stations 16A1, 16A2, 16B1, or 16B2)?. Patients with peritoneal or pleural metastases were
not included because these patients were considered to have polymetastatic disease requiring
specific treatment (e.g. cytoreductive surgery and hyperthermic intraperitoneal
chemotherapy)®. Also, patients with brain metastases are not included because these patients
often require immediate local treatment3%3’,

Participants

An international European study was conducted as a collaborative project among various
European specialists in the treatment of esophagogastric cancer. The consortium consisted of
65 esophagogastric cancer experts from 49 esophagogastric cancer expert centers across 16
European countries, including Austria, Belgium, Czech Republic, Denmark, Estonia, France,
Germany, Greece, Ireland, Italy, the Netherlands, Poland, Spain, Sweden, Switzerland and the
United Kingdom (Table 1).
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Table 1. Characteristics of the participating experts in the OMEC consortium.

Characteristic (n=65) (%)
Type of hospital

Community medical center 5 7.7%

Comprehensive cancer center 8 12.3%

Academic medical center 52 80.0%
Specialty

Surgical oncology 30 46.2%

Medical oncology 19 29.2%

Radiation oncology 16 24.6%
Work experience

<10 years 5 7.7%

>10 years 60 92.3%
Esophagectomies per year per hospital

<30 12 18.5%

30-50 16 24.6%

>50 37 56.9%
Gastrectomies per year per hospital

<30 12 18.5%

30-50 30 46.2%

>50 23 35.3%

The esophagogastric cancer experts were suggested by the board members of the European
Organisation for Research and Treatment of Cancer (EORTC), European SocieTy for Radiotherapy
and Oncology (ESTRO), European Society of Medical Oncology (ESMO), European Society of
Surgical Oncology (ESSO), European Society for Diseases of the Esophagus (ESDE), the European
chapter of the International Gastric Cancer Association (IGCA) and the Dutch Upper GI Cancer
Group (DUCG). Additional experts were identified by a systematic review on first or last authors
of published RCTs related to esophagogastric cancer between 2015 and 2020.

Input for Delphi consensus rounds

Factors for the definition of OMD in esophagogastric cancer were defined in a two-step process.
First, a systematic review on the definitions of oligometastatic esophagogastric cancer was
performed in Embase, PubMed and clinicaltrials.gov®. This systematic review (OMEC-1) was
prospectively registered in the PROSPERO database with the registration number
CRD42020205306, and the Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) guidelines were followed. In this study, it was found that OMD was
considered to be limited to 1 organ with <3 metastases or 1 extra-regional lymph node station
in patients with metastatic esophagogastric cancer®. In addition, ‘organ-specific’ OMD burden
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could involve bilobar <3 liver metastases, unilateral <2 lung metastases, 1 extra-regional lymph
node station with metastases, <2 brain metastases, or bilateral adrenal gland metastases®.

Second, 15 real-life anonymized clinical cases with metastatic esophagogastric cancer were
provided to multidisciplinary tumor boards of esophagogastric cancer expert centers using an
online survey tool (Castor EDC, Amsterdam, the Netherlands). The request was to discuss the
cases in the local multidisciplinary team (with at least a surgical oncologist, medical oncologist,
and radiation oncologist present) to ask for multidisciplinary team responses on whether the
case was considered OMD and what the proposed treatment should be?!. This study (OMEC-
2) found a broad consensus among multidisciplinary tumor boards on the definition and
diagnosis of OMD?. However, no consensus and rather high practice variability was exposed
in the treatment strategies to be recommended in the case of OMD?.

Consensus finding process

The Delphi consensus finding process consisted of a starting meeting following the presentation
of the results of OMEC-1?° and OMEC-2% subprojects, 2 online Delphi questionnaire rounds
and an online consensus meeting.

OMEC starting meeting (December 2020)

An online starting meeting was hosted for the participants of the OMEC project using Zoom
(Zoom Video Communications Inc., San Jose, California, USA). The aim of this starting meeting
was (1) to present the results of the OMEC-1%° and OMEC-2* subprojects and (2) to initiate
an open discussion to suggest items needed for a multidisciplinary European consensus
statement on the definition, diagnosis and treatment for oligometastatic esophagogastric
cancer. The discussion was recorded and used to construct the first online Delphi questionnaire.

Delphi questionnaire round 1 (May 2021)

Experts were asked to score 35 statements online on the definition, diagnosis, and treatment
for OMD on a 5-point Likert scale (1 fully disagree; 2 disagree; 3 neither disagree nor agree;
4 agree; 5 fully agree) using Google Forms (Google Ireland Limited, Dublin, Ireland). The experts
were provided with the results of the OMEC-1 and OMEC-2 subprojects?®?, and the open
discussion of the OMEC starting meeting. Experts could comment on each statement.

Delphi questionnaire round 2 (November 2021)

Experts were asked to score 32 new statements online on the definition and treatment for
OMD on a 5-point Likert scale using Google Forms. Consensus was achieved on the diagnosis
of OMD in the first Delphi questionnaire round. Experts were provided with the agreements
and comments on the statements of the first Delphi questionnaire round and could comment
on each statement.
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After each Delphiround, 2 authors independently analyzed all collated items. Statements not
reaching consensus on the definition of OMD were updated based on the comments of
participants or by lowering the number of metastases. For example, if no consensus was
reached in the first Delphi questionnaire round that ‘4 bilobar liver metastases’ was OMD. In
that case, this statement was updated for the second Delphi questionnaire round to ‘3 bilobar
liver metastases’ (i.e. 1 metastasis less). If this updated statement also did not result in
consensus, this statement was updated for the Delphi consensus meeting to ‘2 bilobar liver
metastases’ (i.e. 1 metastasis less). After each Delphi questionnaire round invitation, a reminder
was sent at 2, 4 and 6 weeks, and the Delphi questionnaire round was closed at 8 weeks
following the initial invitation.

Delphi consensus meeting (April 2022)

An online consensus meeting was hosted to discuss areas without consensus using Zoom
(Zoom Video Communications, San Jose, California, USA). After an extensive discussion, experts
were asked to score 11 statements on the definition and treatment for OMD on a 5-point Likert
scale. The experts were provided with the agreements and comments on the statements of
the second Delphi questionnaire round. The meeting was video recorded.

Statistical analysis

The disease-free interval was defined as the time interval between the completion of primary
tumor treatment (surgery or radiotherapy) and the diagnosis of metachronous OMD and was
categorized into short (<1 year), intermediate (1-2 years) or long (>2 years). The agreement
across each statement was either scored as absent/poor (<50% agreement), fair (50%—75%
agreement; demonstrated with &) or consensus (275% agreement; demonstrated with BR),
comparable with recent studies on the definition of OMD for other tumors?*24?%, This choice
was in accordance with a recent systemic review wherein it was reported that the most
common definition for consensus in literature was percent agreement, with 75% being the
median threshold to define consensus among 25 studies?. Response to systemic therapy was
analyzed according to the RECIST v1.1 criteria®.

RESULTS

Participant characteristics

A total of 62 experts participated in the OMEC starting meeting (response rate: 95%), 61
experts in both Delphi questionnaire rounds (response rate: 94%), and 51 experts in the online
consensus meeting (response rate: 78%). A total of 48 experts participated in all the steps of
this study (overall response rate: 71%). Fig. 1 demonstrates a schematic overview of the Delphi
consensus finding process.
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Definition of oligometastatic esophagogastric cancer

A consensus (i.e. 275% agreement) was reached that OMD in patients with metastatic
esophagogastric cancer was limited to 1 organ with <3 metastases or 1 extra-regional lymph
node station. In addition, OMD was considered at restaging after systemic therapy in patients
without progression (i.e. stable disease, partial response or complete response®’; consensus).
Finally, organ-specific OMD burden could be limited to bilobar <2 liver metastases, unilobar
<3 liver metastases, unilateral £3 lung metastases, unilateral adrenal gland involvement, or 1
metastasis in either soft tissue or bone (consensus).

A fair agreement (i.e. 50-75% agreement) was reached that OMD in patients with metastatic
esophagogastric cancer was limited to 1 organ with <4 metastases or 2 extra-regional lymph
node stations in 1 lymph node compartment (i.e. cervical, thoracic, or abdominal). In addition,
OMD was considered at restaging after systemic therapy in patients with progression in size
of the existing OMD lesion(s) only (fair agreement). Finally, organ-specific OMD burden could
be limited to bilobar <3 liver metastases, bilateral <2 lung metastases, 2 soft tissue metastases
in 1 compartment, or 2 bone metastases in 1 bone (fair agreement). Fig. 2 outlines statements
on the definition of oligometastatic esophagogastric cancer with consensus or fair agreement.

OMEC-2
Discussion of real-life clinical cases by
multidisciplinary teams of cancer expert
centers in Europe

OMEC-1
Systematic review on definitions of
oligometastatic esophagogastric cancer

OMEC-3: Starting meeting
December 2020; Response rate: 95%
Presentation of results OMEC-1 and OMEC-2
subprojects; input for Delphi questionnaires

OMEC-3: Delphi questionnaire 1
May 2021; Response rate: 96%
Consensus on definition: 75%
Consensus on diagnosis: 100%

Consensus over treatment: 57%

}

OMEC-3: Delphi questionnaire 2
November 2021; Response rate: 94%
Consensus on definition: 75%
Consensus over treatment: 78%

l

OMEC-3: Delphi consensus meeting
April 2022; Response rate: 78%
Consensus on definition: 95%
Consensus over treatment: 85%

Figure 1. Schematic overview of the Delphi consensus formation.
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1BRAIN i - —
2BRAIN
3 BRAIN —
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2 SOFT TISSUE in 2 comp: —

1 BONE metastasis in 1 bone**
2 BONE in 1 bone*

3 BONE in 1 bone*  m—
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2 involved LYMPH NODE stations in 1 compartment*
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NO progression after systemic therapy** o —
Progression in SIZE only after systemic therapy*
Progression in NUMBER of lesions after systemic therapy** s
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Figure 2. Statements on the definition of oligometastatic esophagogastric cancer with consensus or fair
agreement. OMD: Oligometastatic disease.

Diagnosis and treatment of oligometastatic esophagogastric cancer

In patients with metastatic esophagogastric cancer with (suspected) OMD,
BF-fluorodeoxyglucose (FDG) positron emission tomography/computed tomography (PET/CT)
imaging was considered for baseline staging and for restaging after systemic therapy to
consider local treatment for OMD (consensus). For patients with synchronous or metachronous
OMD with a short or intermediate disease-free interval (i.e. <2 years), systemic therapy
followed by restaging to consider local treatment for OMD could be considered as treatment
(consensus). The type of local treatment modality (e.g. surgery, stereotactic radiotherapy,
radiofrequency ablation, or cryoablation) should be decided by the local multidisciplinary team
(consensus).

For patients with metachronous OMD with a long disease-free interval (i.e. >2 years), either
upfront local treatment for OMD or systemic therapy followed by restaging to consider local
treatment for OMD could be considered as suitable treatment approaches (fair agreement).
In addition, no consensus on the minimum duration and type of systemic therapy was achieved,
although minimum 3 months of triplet chemotherapy could be considered as systemic therapy
for patients with oligometastatic esophagogastric cancer (fair agreement). Finally, no consensus
on the timing of checkpoint inhibition was achieved, although checkpoint inhibition could be
considered after systemic therapy and local treatment for OMD (fair agreement). Fig. 3 outlines
statements on the diagnosis and treatment of oligometastatic esophagogastric cancer with
consensus or fair agreement.
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BASELINE staging with 18F-FDG PET/CT in patients with (suspected) OMD**
RESTAGING with 18F-FDG PET/CT after systemic therapy in patients with OMD**

Systemic therapy followed by restaging for an ORGAN with OMD**
Systemic therapy followed by restaging for an EXTRA-REGIONAL LYMPH NODE.

Systemic therapy followed by restaging for metachronous OMD with SHORT DFI**
Upfront local treatment for metachronous OMD with INTERMEDIATE DFI*

Systemic therapy followed by restaging for metachronous OMD with INTERMEDIATE

Upfront local treatment for metachronous OMD with LONG DFI*
Systemic therapy followed by restaging for metachronous OMD with LONG DFI*

THREE months is the MINIMUM DURATION of systemic therapy*
SIX months is the MINIMUM duration of systemic therapy*

DOUBLET CHEMOTHERAPY s the preferred systemic therapy regimen*
TRIPLET CHEMOTHERAPY is the preferred systemic therapy regimen*

Adjuvant IMMUNOTHERAPY should be considered AFTER systemic therapy and..
Adjuvant CHEMOTHERAPY should NOT be considered AFTER systemic therapy..

The LOCAL treatment MODALITY for OMD should be decided by the LOCAL MDT**

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%  100%
uFully agree Agree  mNeither agree nor disagree  mDisagree  mFully disagree

Figure 3. Statements on the diagnosis and treatment of oligometastatic esophagogastric cancer with consensus
or fair agreement. OMD: Oligometastatic disease; DFI: disease-free interval; MDT: multidisciplinary team.

DISCUSSION

In this OMEC project, a first multidisciplinary European consensus on the definition, diagnosis,
and treatment of oligometastatic esophagogastric adenocarcinoma and squamous cell cancer
was developed using the Delphi consensus methodology. The OMEC project has pursued to
be as inclusive as possible by creating a consortium of medical oncologists, surgical oncologists,
and radiation oncologists from different geographical locations, healthcare systems (i.e.
academic centers, comprehensive cancer centers, and community medical centers), work
experience and institutional volumes. As these experts were suggested by the medical
European oncological societies or were identified by a literature review of published RCTs in
patients with esophagogastric cancer, we believe these experts are a good representation of
the expert opinions in this field across Europe. The consensus established in this study resulted
from a rigorous Delphi formation process. Input for the online Delphi questionnaire rounds
consisted of a systematic review on the current literature on definitions of oligometastatic
esophagogastric cancer as well as real-life clinical case discussions?®?', Furthermore, the Delphi
consensus finding process consisted of a starting meeting with an open discussion, 2 online
Delphi questionnaire rounds, and an online consensus meeting with an extensive discussion.
As such, we believe this consensus formulated by the OMEC group will have good general
applicability and generalizability across Europe. This definition and treatment algorithm can
be used to carefully design a RCT for patients with oligometastatic esophagogastric cancer in
which the control arm could be to continue systemic therapy alone. We acknowledge that for
patients with squamous cell carcinoma with the associated higher response rates to

92



OMEC-3

chemoradiotherapy, different choices regarding treatment decision-making could be made
(e.g. upfront chemoradiotherapy rather than systemic therapy followed by restaging).

Formerly, esophagogastric oligometastatic esophagogastric cancer was defined case-by-case
to argue for individualized treatment. Herein the OMEC project clearly formulated and settled
on a clinically relevant consensus (i.e. 275% agreement between experts) thus avoiding
controversial extremes. The aim of the OMEC project was to identify patients with metastatic
esophagogastric cancer for whom the term OMD should be considered and who might benefit
the most from local treatment of metastases. In addition, the OMEC project identified patients
for whom the term OMD could be considered (i.e. fair agreement, which was defined as 50—
75% agreement). These patients would potentially benefit from local treatment of metastases,
but the expected benefit from local treatment for metastases in these patients was considered
to be less. This hypothesis is currently being evaluated in the SABR-COMET-10 trial®. In this
ongoing RCT, patients with 4—10 metastases from various cancers (e.g. prostate, colorectal or
renal) are being randomized to either stereotactic body radiotherapy (SBRT) plus standard
care palliative treatment or standard of care palliative treatment alone (i.e. no SBRT)*.

Furthermore, the OMEC project aimed to identify a potential treatment algorithm that could
be followed in the case of OMD since the current high practice variability could potentially
impact on quality of care?. For patients with synchronous or metachronous OMD with disease-
free interval <2 years, systemic therapy followed by restaging with F- FDG PET/CT could be
a treatment strategy. These patients with a short or intermediate disease-free interval are a
heterogeneous group. Therefore, the so-called ‘test-of-time’ (i.e. systemic therapy followed
by restaging and local treatment in case of response to systemic therapy only) is considered
to be necessary for the tumor to show its true biological behavior®. For patients with
metachronous OMD with a disease-free interval >2 years, either upfront local treatment for
OMD or systemic therapy followed by restaging could be a suitable treatment approach. These
patients with a disease-free interval >2 years form a less heterogeneous group. Therefore, the
‘test-of-time’ with systemic therapy is not considered essential for the tumor to show its true
biologically behavior. If a patient with OMD who undergoes systemic therapy and at restaging
does not develop progression (i.e. stable disease, partial response, or complete response,
according to RECIST criteria®), local treatment for OMD could be considered. In this light, it is
important to note that surveillance protocols after curative primary tumor treatment vary and
are inconsistent across Europe®. A minority of European centers performs intensive surveillance
after surgery (defined as annual CT for 3 years postoperatively) while the majority of centers
perform imaging on clinical indication only*°. Therefore, trials are needed to link the various
surveillance strategies to both (metachronous) OMD detection rates and survival outcomes.
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Primary tumor treatment was not specified in the OMEC project, which could potentially affect
treatment outcomes and result in heterogeneity when comparing results. For primary tumor
treatment, we propose to follow the international guidelines on locally advanced
esophagogastric cancer which recommends for esophagogastric adenocarcinoma neoadjuvant
chemoradiotherapy or perioperative chemotherapy, and for esophageal squamous cell
carcinoma, neoadjuvant chemoradiotherapy followed by resection or definitive
chemoradiotherapy3'3*.

Importantly, ongoing trials in esophagogastric oligometastatic esophagogastric cancer do not
include checkpoint inhibition in the treatment algorithm?°. Recent studies have shown that
checkpoint inhibition improves OS in the first-line metastatic setting compared with
chemotherapy alone*®* and disease-free survival (DFS) in the adjuvant setting after an
incomplete pathologic response after neoadjuvant chemoradiotherapy plus surgery for locally
advanced esophageal cancer®. The more effective combinations of chemotherapy with
checkpoint inhibition are making secondary local treatment for OMD more likely, even more
so in specific patient subpopulations, such as patients with microsatellite instability—high/
mismatch repair—deficient*®, and human epidermal growth factor receptor 2 positive
tumors**. Although no consensus on the timing of checkpoint inhibition for OMD was
achieved, checkpoint inhibition could be considered after systemic therapy and local treatment
for OMD (fair agreement).

Also, on the type and duration of systemic therapy for OMD, no consensus was achieved.
Although several studies have demonstrated no benefit for triplet compared with doublet
chemotherapy in the metastatic setting*®°, minimum 3 months of triplet chemotherapy could
be considered for patients with oligometastatic esophagogastric cancer (fair agreement), in
line with the published FLOT-3 trial*, the recruiting RENAISSANCE (FLOT-5) trial°, and the
recruiting phase Il trial by the Eastern Cooperative Oncology Group (NCT04248452). The
RENAISSANCE phase Il trial currently evaluates the effect of chemotherapy alone versus
chemotherapy followed by surgical resection of the primary tumor and metastases on survival
and adverse events in patients with adenocarcinoma of the stomach or esophagogastric
junction®. Patients without disease progression after 4 FLOT cycles are randomized 1:1 to
receive additional chemotherapy or surgical resection of the primary tumor and metastases
followed by subsequent chemotherapy®. The phase Ill trial by the Eastern Cooperative Oncology
Group currently evaluates the effect of chemotherapy alone versus chemotherapy followed
by stereotactic radiotherapy on survival and quality of life in patients with esophagogastric
adenocarcinoma in the OMD setting®. Patients without disease progression after 4 months of
FOLFOX or CapOx cycles are randomized 1:1 to receive additional chemotherapy cycles or
radiotherapy to metastases (and the primary tumor) followed by subsequent chemotherapy®.
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The limitations of this study include the lack of evidence (as demonstrated by the systematic
review and heterogeneity in multidisciplinary team responses on real-life clinical case
discussions?*?!) and the inclusion of European esophagogastric cancer experts only. Other
limitations include the lack of stratification of results for adenocarcinoma versus squamous
cell carcinoma histology and esophageal versus gastric cancer, although the differences in
management for the metastatic setting appear to be limited since current guidelines
recommend first-line systemic therapy for all these patients. Furthermore, the experts of the
OMEC project have mainly experience and expertise in Western patients (i.e. patients with
esophageal adenocarcinoma, rather than patients with gastric cancer or esophageal squamous
cell carcinoma as more often seen in Asia)*°. Therefore, the consensus statement formulated
by the OMEC project might not reflect the view of esophagogastric cancer experts outside of
Europe. However, this can also be seen as strength because the consensus statement applies
to a well-defined population of European patients. Other strengths include the inclusive and
multidisciplinary approach with an endorsement of several European societies in the field of
esophagogastric cancer and the structured study protocol.

CONCLUSION

In this OMEC project, a first multidisciplinary European consensus on the definition, diagnosis,
and treatment of oligometastatic esophagogastric adenocarcinoma and squamous cell cancer
was developed using the Delphi consensus methodology. The aim of the OMEC project was
to identify patients for whom OMD could be considered and who might benefit from local
treatment of metastases. In addition, the OMEC project identified a promising treatment
algorithm that could be followed in the case of OMD. This definition and treatment algorithm
can be used to carefully design a RCT for patients with oligometastatic esophagogastric cancer.
We acknowledge that for patients with squamous cell carcinoma different choices regarding
treatment decision-making may be made.
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ABSTRACT

Introduction

The OligoMetastatic Esophagogastric Cancer (OMEC) project aims to provide clinical practice
guidelines for the definition, diagnosis, and treatment of esophagogastric oligometastatic
disease (OMD).

Methods

Guidelines were developed according to AGREE Il and GRADE principles. Guidelines were based
on a systematic review (OMEC-1), clinical case discussions (OMEC-2), and a Delphi consensus
study (OMEC-3) by 49 European expert centers for esophagogastric cancer. The disease-free
interval (DFI) was defined as the time between primary tumor treatment and detection of
OMD.

Results

Moderate to high quality of evidence was found (i.e. 1 randomized and 4 non-randomized
phase Il trials) resulting in moderate recommendations. OMD is considered in esophagogastric
cancer patients with 1 organ with <3 metastases or 1 involved extra-regional lymph node
station. In addition, OMD continues to be considered in patients with OMD without progression
in number of metastatic sites after systemic therapy. *F-FDG PET/CT imaging is recommended
for baseline staging and for restaging after systemic therapy when local treatment is considered.
For patients with synchronous OMD or metachronous OMD and a DFI £2 years, recommended
treatment consists of systemic therapy followed by restaging to assess suitability for local
treatment. For patients with metachronous OMD and DFI >2 years, upfront local treatment is
additionally recommended.

Discussion

These multidisciplinary European clinical practice guidelines for the uniform definition,
diagnosis, and treatment of esophagogastric OMD can be used to standardize inclusion criteria
in future clinical trials and to reduce variation in treatment.
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INTRODUCTION

Overall survival in patients with esophagogastric (esophageal or gastric) cancer varies by
disease stage®**. Esophagogastric cancer patients with early-stage disease (stage ) have a 72%-
75% 5-year survival rate, compared to 18%-47% for those with locally-advanced disease (stage
1I-111), and 2%-3% for patients with distant metastatic disease (stage IV)**. Approximately half
of esophagogastric cancer patients present with (synchronous) distant metastatic disease at
the time of initial presentation®*. In addition, one third of patients develop (metachronous)
distant metastatic disease during follow-up after treatment with curative intent*.

A subset of patients with stage IV disease have a limited number of distant metastases, so-called
“oligometastatic disease”!. The concept of oligometastatic disease was introduced in 1995 by
Hellman and Weichselbaum to describe a biological state between localized and polymetastatic
disease!’. The concept of oligometastatic disease suggests that local treatment, for instance
through metastasectomy or stereotactic body radiotherapy (SBRT), may prolong time to disease
progression and, possibly, overall survival™. In 2020, the European Society for Radiotherapy
and Oncology (ESTRO) and European Organization for Research and Treatment of Cancer
(EORTC) provided a consensus recommendation on the characterization and classification of
oligometastatic disease®. In this definition, de-novo oligometastatic disease is defined as the
first-time diagnosis of oligometastatic disease without a previous history of polymetastatic
disease)?’, and patients with peritoneal or pleural metastases are excluded, as they are
considered to have a distinct entity of metastatic disease which may require specific treatment
(e.g. cytoreductive surgery and hyperthermic intraperitoneal chemotherapy [HIPEC])*%%, In
addition, patients with brain metastases are outside the scope of oligometastatic disease since
these patients often require immediate local treatment?.

Oligometastatic esophagogastric cancer appears to be a significant healthcare burden
worldwide. A multicenter retrospective cohort study suggested that the incidence of
oligometastatic disease (defined in that study as <5 lesions) was 24% among patients with
metastatic esophagogastric cancer?®. Combining local treatment and systemic therapy appears
to improve survival outcomes in patients with oligometastatic squamous cell carcinoma®. In
the ESO-Shanghai 13 randomized controlled trial, patients were randomized to 4 cycles of
standard systemic therapy combined with local treatment of oligometastatic disease or
systemic therapy alone®. The combined treatment resulted in improved progression-free and
overall survival*®. In addition, four non-randomized trials have shown favorable survival after
local therapy for oligometastatic disease in patients with esophagogastric cancer®>*°. Two
Chinese studies in patients with esophageal squamous cell carcinoma investigated the value
of SBRT for oligometastatic disease!®®°, Median overall survival for patients with esophageal
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squamous cell carcinoma who underwent SBRT was 12.8 months® and 24.6 months’,
respectively. In addition, 1 German study® and 1 Chinese study® included patients with gastric
adenocarcinoma investigating the value of metastasectomy for oligometastatic disease. The
median overall survival in this group was 31.3 months® or the median overall survival was not
reached after a median follow-up time of 30.0 months®. Finally, some studies are still
underway32,

The ability to compare and apply findings from published and ongoing trials regarding
oligometastatic disease is hindered due to differences in patient characteristics, staging
methods, and definition of oligometastatic disease. This study provides clinical practice
guidelines on the definition, diagnosis, and treatment of oligometastatic esophagogastric
cancer following the literature and expert consensus findings of the OligoMetastatic
Esophagogastric Cancer (OMEC) project.

METHODS

These clinical practice guidelines were developed in accordance with the AGREE Il and GRADE
principles for clinical practice guidelines (Supplementary file A)**%, This guideline will be
updated in 5 years using the same methodology.

To date, OMEC comprised of three completed subprojects, each detailed in the OMEC study
protocol®. Firstly, a systematic review of the existing literature was performed on definitions
of oligometastatic esophagogastric cancer, and a meta-analysis of survival outcomes following
local treatment for oligometastatic esophagogastric cancer (OMEC-1)3°. Secondly,
multidisciplinary teams held discussions of real-life clinical cases from European expert centers,
focusing on defining and treating oligometastatic esophagogastric cancer (OMEC-2)%¢. Thirdly,
a Delphi consensus study was carried out among the same expert centers, with an initial
meeting, 2 Delphi questionnaire rounds, and a final consensus meeting (OMEC-3)¥. A visual
representation of the OMEC subprojects is portrayed in Figure 1. For these clinical practice
guidelines, two investigators (TK, SB) performed an updated systematic search independently
on November 28, 2023. The search encompassed clinicaltrials.gov and Medline (via PubMed)
to identify ongoing trials (i.e. trial protocols) and published phase II-Ill trials involving patients
with oligometastatic esophagogastric cancer. Keywords for this search were ‘esophageal or
gastric cancer’, ‘oligometastatic disease’, and synonyms.

The objective of the OMEC definition of oligometastatic disease was twofold. Firstly, it aimed

to identify patients for whom the term oligometastatic disease should be considered and where
a substantial benefit from local treatment of oligometastatic disease is expected (as categorized
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Figure 1. Schematic overview of the OMEC project.

by consensus in Delphi rounds). Secondly, it sought to identify patients for whom oligometastatic
disease could be considered and where modest benefit from local treatment of oligometastatic
disease is expected (as categorized by fair agreement in Delphi rounds)3.

OMEC is endorsed by the European Societies of Surgical Oncology (ESSO), Medical Oncology
(ESMO), and Radiation Oncology (ESTRO), the European Organization for Research and
Treatment of Cancer (EORTC), the European Chapter of the International Gastric Cancer
Association (IGCA), and the Dutch Upper GI Cancer Group (DUCG)*.

The OMEC consortium consisted of 69 esophagogastric cancer experts, located in 49 expert
centers from 16 countries across Europe®. These experts were identified by the European
medical oncological societies as experts in the field of oligometastatic esophagogastric cancer
or were identified by reviewing first and last authors of randomized trials in the field of
esophagogastric cancer®*. The roles of the various members in the guideline development
group are provided in the study protocol®.
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In both the OMEC-2 and OMEC-3 studies, experts were requested to evaluate each statement
using a 5-point Likert scale. The level of agreement was scored as either absent/poor (<50%),
fair agreement (50%-75%) or consensus (275%)*33%3, This threshold for consensus was
determined based on a recent systematic review, which indicated that a 75 percent agreement
was the median threshold used for definining consensus in 25 Delphi studies®.

The disease-free interval (DFI) for metachronous oligometastatic disease was characterized
as the duration between the conclusion of primary tumor treatment and the occurrence of
metachronous oligometastatic disease. Overall survival was determined as the time between
the identification of (oligo)metastatic disease and either death or the last follow-up, whereas
progression-free survival was defined as the time between the detection of (oligo)metastatic
disease and first progression or last follow-up. Response to systemic therapy was analyzed
according to the RECIST v1.1 criteria®’.

RESULTS

Quality of evidence

A total of 1 randomized and 4 non-randomized phase Il clinical trials were identified (Table 1).
The quality of evidence was scored as high for the randomized controlled trial and as moderate
for the 4 non-randomized controlled trials. Therefore, moderate recommendations for the
definition, diagnosis and treatment of oligometastatic esophagogastric cancer are provided
(according to GRADE-criteria)®.

Definition of oligometastatic disease

Oligometastatic disease is defined as patients with esophagogastric cancer with 1 organ
affected by <3 metastases or 1 involved extra-regional lymph node station?. In addition,
patients with oligometastatic disease at baseline without disease progression in the number
of sites after systemic therapy (i.e. stable disease, partial response, or complete response)
may continue to be regarded as having oligometastatic disease®.

The disease is not classified as oligometastatic disease in patients with esophagogastric cancer
with both organ and extra-regional lymph node metastases, or in patients with oligometastatic
disease at baseline who develop progression in the number of metastases after systemic
therapy®. Disease progression in size only after 23 months of systemic therapy could be
considered oligometastatic disease. An organ-specific definition of oligometastatic disease
includes <3 unilobar liver metastases, <3 unilateral lung metastases, unilateral adrenal gland
involvement, or 1 bone or soft tissue metastasis.
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Recommendations for the definition of oligometastatic esophagogastric cancer

Oligometastatic disease Not oligometastatic disease

1 organ with <3 metastases Organ metastases
(consensus) and
omec or extra-regional lymph node metastases
1 involved extra-regional lymph node station (consensus)
(consensus)
No progression in number of metastases Progression in number of metastases
--» after 23 months of systemic therapy after 23 months of systemic therapy
(consensus) (consensus)
’ <3 unilobar liver metastases
(consensus)
<3 unilateral lung metastases
‘. (consensus)
™y Unilateral adrenal gland involvement
(consensus)

1 bone metastasis or 1 soft tissue metastasis
(consensus)

Diagnosis of oligometastatic disease

Currently, the primary method for identifying oligometastatic disease and selecting patients
for local treatment both at baseline and after systemic therapy involves imaging®. Modern
imaging modalities, such as ¥F-fluorodeoxyglucose (¥F-FDG) positron emission tomography
(PET) with integrated computed tomography (CT), can detect small metastases, and can
therefore assist in distinguishing oligometastatic disease from polymetastatic disease®.
F-FDG PET/CT imaging is recommended at baseline for patients with (suspected) oligometastatic
disease and *8F-FDG PET-positive tumors to exclude polymetastatic disease®. In addition, ¥F-FDG
PET/CT imaging is recommended at restaging after systemic therapy in patients with *F-FDG
PET-positive tumors to consider local treatment for oligometastatic disease®.

An important limitation of ®F-FDG PET-staging is that a substantial portion of patients with
gastric cancer (especially those with poorly cohesive disease) has ®F-FDG PET-negative

disease®.

Recommendations for the diagnosis of oligometastatic esophagogastric cancer

Baseline staging and restaging after systemic therapy of patients with (suspected) oligometastatic disease

and *®F-FDG PET-positive tumor

8F-FDG PET/CT imaging
(consensus)
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Treatment of oligometastatic disease

In patients with synchronous oligometastatic disease or patients with metachronous
oligometastatic disease and DFI <2 years, treatment starts with systemic therapy®’. In the
absence of progression in the number of metastatic sites after systemic therapy after systemic
therapy, local treatment is considered for oligometastatic disease and the primary tumor®.
The local multidisciplinary team decides the type of local treatment for oligometastatic disease
(e.g. metastasectomy, radiofrequency, radiofrequency ablation, or SBRT) or has the option to
refer the patient to an expertise center for local treatment®.

Patients with metachronous oligometastatic disease with DFl >2 years may either undergo
upfront local treatment for oligometastatic disease, or systemic therapy followed by restaging
to consider local treatment for oligometastatic disease®.

At least 3 months of systemic therapy is recommended for patients with oligometastatic
disease before considering local treatment for oligometastatic disease. In addition, after
systemic therapy and local treatment for oligometastatic disease, consolidating checkpoint
inhibition could be considered®.

Importantly, these recommendations were not broken down for the histology of the primary
tumor (e.g. adenocarcinoma or squamous cell carcinoma, human epidermal growth factor
receptor 2 [HER2] positivity, microsatellite instability [MSI], or combined positive score [CPS]).
In general, patients should receive the most optimal treatment for metastatic disease as
defined in ESMO guidelines****. Of note, triplet chemotherapy (e.g. fluorouracil, leucovorin,
oxaliplatin, and docetaxel [FLOT]) may be considered as a chemotherapy backbone, but no
consensus was reached among the experts regarding doublet versus triplet chemotherapy in
this setting®’.

Recommendations for the treatment of oligometastatic esophagogastric cancer

Treatment for synchronous or metachronous Treatment for metachronous oligometastatic
oligometastatic disease and disease-free interval <2 disease and disease-free interval >2 years

years

Systemic therapy followed by restaging to consider  Systemic therapy followed by restaging to consider

local treatment for oligometastatic disease local treatment for oligometastatic disease
(consensus) (fair agreement)
or

Upfront local treatment for oligometastatic disease
(fair agreement)
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DISCUSSION

These clinical practice guidelines provide practical recommendations for the definition,
diagnosis, and treatment of oligometastatic esophagogastric cancer based on moderate to
high quality of evidence (1 phase Il randomized controlled trial*®, 4 non-randomized trial*>8)
as well as a systematic review??, clinical case discussions®®, and Delphi consensus study of
European expert centers®. These guidelines can be used to identify patients with OMD and
to standardize inclusion criteria in future clinical trials. In addition, these guidelines could be
an important step into the use of a uniform treatment approach in these patients, addressing
the significant variation in treatment approaches that was observed across Europe*®. However,
the guidelines largely reflect the view of European experts and may therefore be more
applicable to Western patients (with esophageal or gastric adenocarcinoma) than Asian
patients (with esophageal squamous cell carcinoma)?. In addition, these guidelines are only
applicable to patients with de-novo oligometastatic disease®!®. Accordingly, these guidelines
are not applicable to patients with repeat oligometastatic disease or induced oligometastatic
disease (i.e. patients who underwent systemic therapy for polymetastatic disease and were
found to have oligometastatic disease after restaging).

These guidelines are in line with completed or ongoing trials in the field of oligometastatic
esophagogastric cancer. The definition of oligometastatic esophagogastric cancer used in the
current guideline is in agreement with the literature defining oligometastatic disease as 1
organ affected by <3 metastases or 1 involved extra-regional lymph node station®*. Furthermore,
in line with these guidelines, ongoing trials for patients with oligometastatic esophagogastric
cancer are predominantly using ¥F-FDG PET/CT imaging for baseline staging and for restaging
after systemic therapy to consider local treatment for oligometastatic disease??°32, Regarding
the treatment of patients with synchronous oligometastatic disease or those with metachronous
oligometastatic disease and DFI <2 years, phase lll trials are also using systemic therapy
followed by restaging to consider local treatment for oligometastatic disease* *>32, Regarding
treatment of patients with metachronous oligometastatic disease with DFI >2 years, the SABR-
COMET trial (in multiple cancer sites) also used upfront combined local treatment (SBRT) and
systemic therapy“®.

In the context of oligometastatic disease, it is important to consider 1) primary tumor
treatment, 2) local oligometastasis-directed treatment, 3) systemic therapy, and 4) harms or
risk. The phase Ill REGATTA trial, including gastric cancer patients with synchronous
oligometastatic disease, has shown that primary tumor resection plus systemic therapy does
not improve overall survival compared with systemic therapy alone®. Importantly, in this trial
a gastrectomy plus D1-lymphadenectomy was performed?*, which is not considered an
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adequate lymphadenectomy for gastric cancer patients in the curative setting, and metastases
were not locally treated®. The negative result of this trial presumably suggests that in case of
oligometastatic disease, the primary tumor and all (oligo)metastases may require adequate
local treatment. Accordingly, the non-randomized FLOT-3 phase Il trial including gastric cancer
patients with synchronous oligometastatic disease has shown favorable overall survival in
carefully selected patients who underwent gastrectomy with D2 lymphadenectomy and
resection of all metastases (i.e. cytoreductive surgery) after responding to >4 cycles of FLOT
chemotherapy®. A single-arm, phase 2 clinical trial found that the incidence of grade >3 toxicity
after SBRT for oligometastatic prostate, colorectal, breast, or lung cancer was less than 5%*,
suggesting that local treatment for oligometastatic disease can be performed with limited
morbidity. Finally, it is important that clinicians and patients discuss potential harms and
benefits of treatment and that a shared decision is made.

Up until now, 1 randomized controlled trial in patients with oligometastatic esophagogastric
squamous cell cancer has demonstrated a benefit of combined local treatment and systemic
as compared with systemic therapy alone for oligometastatic disease'®. The applicability of
this trial for patients with esophagogastric adenocarcinoma is currently unclear because of
the higher expected response rates to (chemo)radiotherapy of esophageal squamous cell
cancer compared to adenocarcinoma. Therefore, the results of the FLOT-5 (RENAISSANCE)
trial including patients with oligometastatic gastric and gastroesophageal junction
adenocarcinoma are eagerly awaited®.

Implementation of these guidelines can pose significant challenges, particularly in low- or
middle-income countries. These challenges are primarily attributed to elevated costs and the
extended travel distances required for accessing specialized esophagogastric cancer treatment
centers. The incremental costs stem from the intensified **F-FDG PET/CT imaging and additional
local treatment (e.g. SBRT or metastasectomy). It is important to note that we have not
conducted a formal cost assessment for this guideline, which would have enabled us to
evaluate the incremental financial burdens associated with these recommendations when
compared to conventional metastatic treatment approaches. However, a recent study from
the United States suggested that local treatment with SBRT adds quality-adjusted life years
for patients with oligometastatic prostate, colorectal, breast, or lung cancer and represents
an intermediate- and long-term cost-effective treatment strategy as compared with standard-
of-care alone®.

In our guidelines, primary tumor treatment was not specified but it is recommended to follow

the contemporary ESMO treatment guidelines for locally advanced esophagogastric cancer.
These guidelines recommend gastrectomy with D2 lymphadenectomy for patients with gastric
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cancer* and a transthoracic esophagectomy with adequate two-field lymphadenectomy for
patients with esophageal cancer®.

A growing body of evidence demonstrates an important role for immunotherapy in
esophagogastric cancer patients with locally-advanced® or metastatic disease®®*. The relative
benefit and best sequence of immunotherapy and local ablative treatments for different
biomarker-defined subgroups of patients needs to be determined by future studies. In addition,
future studies should evaluate new methods to select patients for local treatment for
oligometastatic disease. Some studies have shown an additional prognostic value of the
clearance of circulating tumor DNA®2, For example, an ongoing phase Ill trial including patients
with oligometastatic disease and esophageal, gastroesophageal junction, gastric, duodenal,
or ampullary adenocarcinoma with circulating DNA clearance after systemic therapy, is
evaluating the benefit of adding local treatment to systemic therapy for oligometastatic disease
compared with continuation of systemic therapy only®. For patients who achieve a clinical
complete response, local treatment would only take place in case if a biopsy confirmed
metastatic disease.

In conclusion, multidisciplinary European clinical practice guidelines for the definition,
diagnosis, and treatment of oligometastatic esophagogastric cancer are presented using the
results of OMEC-1%*, OMEC-23%, and OMEC-3*". A consensus was reached that oligometastatic
disease is considered in patients with 1 organ affected by <3 metastases or 1 involved extra-
regional lymph node station and in those with oligometastatic disease at baseline who do not
develop progression of disease at restaging after systemic therapy. Patients with synchronous
oligometastatic disease or those with metachronous oligometastatic disease and DFI <2 years
treatment consists of systemic therapy followed by restaging to consider local treatment of
oligometastatic disease. Results of randomized controlled trials are warranted to assess the
exact value of local treatment for oligometastatic esophagogastric cancer. Patients with
metachronous oligometastatic disease and DFI>2 years could also undergo upfront local
treatment for oligometastatic disease. *®F-FDG PET/CT imaging is recommended for baseline
staging and for restaging after systemic therapy to consider local treatment. This clinical
practice guideline requires validation in a clinical study (OMEC-5).
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ABSTRACT

Purpose/objective

This multicenter study assessed the incidence and survival of patients with esophagogastric
cancer and oligometastatic disease (OMD) in two tertiary referral cancer centers in the
Netherlands and Switzerland.

Materials/methods

Between 2010 and 2021, patients with metastatic esophagogastric cancer were identified.
Patients with de-novo OMD were included (first-time diagnosis of <5 distant metastases on
8F-FDG-PET/CT). Control of the primary tumor was considered in patients who underwent
primary tumor resection or definitive chemoradiotherapy without locoregional recurrence.
Treatment of OMD was categorized into 1) systemic therapy, 2) local treatment (stereotactic
radiotherapy or metastasectomy), 3) local plus systemic therapy, or 4) best supportive care.
The primary outcomes were overall survival (OS) and independent prognostic factors for OS.
Independent prognostic factors for OS were analyzed using multivariable Cox proportional
hazard models.

Results

In total, 830 patients with metastatic esophagogastric cancer were identified of whom 200
patients with de-novo OMD were included (24%). The majority of included patients had
esophageal cancer (73%) with adenocarcinoma histology (79%) and metachronous OMD (52%).
The primary tumor was controlled in 68%. Treatment of OMD was systemic therapy (25%),
local treatment (43%), local plus systemic therapy (13%), or best supportive care (18%). Median
follow-up was 14 months (interquartile range: 7-27). Median OS was 16 months (95%
confidence interval [CI]: 13-21). Improved OS was independently associated with local plus
systemic therapy compared with systemic therapy alone (hazard ratio [HR] 0.47, 95%
confidence interval [CI]: 0.25-0.87). Worse OS was independently associated with squamous
cell carcinoma (HR 1.70, 95% Cl: 1.07-2.74), bone oligometastasis (HR 2.44, 95% Cl: 1.28-4.68),
brain oligometastasis (HR 1.98, 95% Cl: 1.05-4.69), and two metastatic locations (HR 2.07, 95%
Cl: 1.04-4.12). Median OS after local plus systemic therapy was 35 months (95% Cl: 22-NA) as
compared with 13 months (95% Cl: 9-21, p <0.001) after systemic therapy alone for OMD.

Conclusion

Patients with metastatic esophagogastric cancer present in 24% with de-novo OMD. Local
treatment of OMD plus systemic therapy was independently associated with long-term OS
and independently improved OS when compared with systemic therapy alone. Randomized
controlled trials are warranted to confirm these results.
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INTRODUCTION

Oligometastatic disease (OMD) implies that radical local treatment of OMD (e.g., stereotactic
body radiotherapy [SBRT] or metastasectomy) could slow down disease progression and
improve overall survival (0S). Indeed, recent randomized controlled trials (RCTs) have
demonstrated that local treatment of OMD when compared with systemic therapy alone may
improve OS for patients with non-small-cell-lung cancer (NSCLC)?3. In addition, another RCT
has shown that local treatment of OMD improves OS when compared with systemic therapy
alone or observation in patients with colorectal, breast, prostate, or NSCLC*.

Up until recently, a consistent definition of OMD did not exist. Therefore, these RCTs included
quite inhomogeneous patient cohorts with regards to the number of metastases, metastatic
organs involved, and the disease trajectories®*. Recent advances in the characterization of
OMD have been made by the European Society for Radiotherapy (ESTRO) and European
Organization for Research and Treatment of Cancer (EORTC) by developing a consensus
classification and nomenclature of OMD?. In addition, ESTRO and the American Society for
Radiotherapy (ASTRO) convened a committee to establish consensus guidelines regarding the
definition of OMD®. Currently, de-novo OMD can be defined as the first-time diagnosis of <5
safely treatable metastases, without a previous history of polymetastatic disease, and with a
controlled primary tumor regarded as optional®.

For esophagogastric cancer, no consensus has been reached regarding the definition or
treatment of OMD. Therefore, the OligoMetastatic Esophagogastric Cancer (OMEC) consortium
has initiated the OMEC project to come to a uniform definition. In the OMEC-1 study, the
reporting on definitions of oligometastatic esophagogastric cancer in the literature was
assessed’, and in the OMEC-2 study the multidisciplinary tumor boards of 50 esophagogastric
cancer expert centers were asked to judge several real-life cases on the definition and
treatment of OMD?. These results will be used for input into Delphi consensus rounds (OMEC-
3) to establish a multidisciplinary European consensus statement on the definition and
treatment of oligometastatic esophagogastric cancer (OMEC-4). The lack of a definition might
be explained by a lack of RCTs, although a few prospective non-randomized studies have
suggested improved OS after local treatment of OMD?®°, However, because of the exclusion
of OMD patients who underwent systemic therapy alone, these studies do not enable to
compare different treatment strategies of OMD?™. In addition, the incidence of de-novo OMD
among patients with metastatic esophagogastric cancer remains unclear from both studies®*°.

Therefore, the primary aims of this European multicenter study were to assess OS and identify
independent prognostic factors for OS in patients with esophagogastric cancer and de-novo
OMD. Secondary aims were to determine progression-free survival (PFS) and the incidence of
de-novo OMD among patients with metastatic esophagogastric cancer.
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METHODS

Ethical statement

The institutional review boards of the UMC Utrecht and University Hospital Zurich approved
this multicenter study and waived the need for informed consent. This study was performed
in accordance with the World Medical Association International Code of Medical Ethics, the
Recommendations for the Conduct, Reporting, Editing and Publication of Scholarly Work in
Medical Journals, and the STROBE checklist. The completed STROBE checklist is provided in
Supplementary File 1.

Patient inclusion

Between 2010 and 2021, consecutive patients diagnosed at the UMC Utrecht or University
Hospital Zurich with metastatic esophagogastric cancer were eligible for inclusion in this
European multicenter retrospective cohort study. Patients with synchronous or metachronous
de-novo OMD were included. De-novo OMD was defined as the first-time diagnosis of <5 safely
treatable distant metastases on ®F-fluorodeoxyglucose positron emission tomography with
integrated computed tomography (**F-FDG-PET/CT) without a previous history of
polymetastases (i.e. >5 distant metastases, peritoneal or pleural carcinomatosis) in accordance
with recommendations by ESTRO, ASTRO, and EORTC>®.

Treatment of primary tumor and OMD

Control of the primary tumor was considered in patients who underwent primary tumor
resection or definitive chemoradiotherapy without locoregional recurrence. Treatment of
OMD was classified into (1) systemic therapy alone, (2) local treatment alone, (3) local plus
systemic therapy (concomitant or sequential within 6 months between both treatments), or
(4) best supportive care. Systemic therapy comprised immunotherapy, targeted therapy,
chemotherapy, or combinations thereof. Local treatment was defined as SBRT, metastasectomy,
radiofrequency ablation (RFA), or combinations thereof. Common SBRT schemes were 210 Gy
per fraction with 21 fraction(s), 27Gy per fraction with 25 fractions, or 25 Gy per fraction with
>10 fractions. Best supportive care could include no treatment of OMD or palliative (e.g.,
analgesic) radiotherapy only.

Staging

Patients with esophageal cancer underwent baseline staging with *F-FDG-PET/CT and patients
with gastric cancer patients underwent baseline staging with CT and diagnostic laparoscopy
in case of clinical advanced disease stage (i.e. 2cT3 and/or cN+)**. Follow-up in the
Netherlands was performed without standardized imaging and/or endoscopy protocol
according to Dutch national guidelines?***. Follow-up in Switzerland was done with standardized
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imaging and endoscopy protocol, consisting of contrast-enhanced *8F-FDG-PET/CT or contrast-
enhanced CT every 6 months during the first 3 years after primary tumor treatment and
subsequently annually *F-FDG-PET/CT or CT as well as standard annually endoscopies. Clinical
and pathological staging was according to TNM 8th edition?®. Patients with peri-esophageal
cervical lymph node metastases were not included because this was considered to be
locoregional lymph node metastases (and not extra-regional lymph node metastases) according
to TNM 8th edition®®.

OMD characteristics

The location of OMD was classified into an extra-regional lymph node, liver, lung, bone, brain,
other solitary organ (i.e. adrenal gland, soft tissue, or appendix), or 2 metastatic locations. The
state of OMD was categorized into synchronous (i.e. OMD detected before completion of
primary tumor treatment) or metachronous (i.e. OMD detected after completion of primary
tumor treatment). The disease-free interval was defined as the time interval between the
treatment of the primary tumor and metachronous OMD. The disease-free interval was
categorized into £24 months, or >24 months'’.

Outcomes

The primary outcomes of this study were OS and prognostic factors for OS. OS was defined as
the time interval between the first-time diagnosis of de-novo OMD and death or last follow-up.
Prognostic factors for OS were analyzed using multivariable Cox proportional hazard models
and expressed with hazard ratios (HRs) with 95% confidence intervals (Cls). Secondary
outcomes were PFS and the incidence of de-novo OMD among patients with metastatic
esophagogastric cancer. PFS was defined as the time interval between the first-time diagnosis
of de-novo OMD and disease progression, death, or last follow-up.

Statistical analyses

Categorical variables were described using frequencies with proportions and compared using
Fisher’s exact test. Parametric data were described using mean with standard deviation (SD)
and were compared using Student’s T-test. Non-parametric data were described using median
with interquartile range (IQR) and were compared using the Mann-Whitney U test. OS and
PFS were determined using Kaplan-Meier curves. Prognostic factors included in the univariable
and multivariable Cox proportional hazard model for OS were based on a systemic review on
prognostic factors for OS in patients with metastatic esophagogastric cancer®®. They included
age, performance status, histology (adenocarcinoma or squamous cell carcinoma), number
of OMD lesions, location of OMD lesions (extra-regional lymph node, lung, liver, bone, brain,
other solitary organ [i.e. adrenal gland, soft tissue, or appendix], or 2 metastatic locations),
OMD treatment (systemic therapy, local treatment, local plus systemic therapy, or best
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supportive care), OMD state (synchronous vs. metachronous), and primary tumor treatment
(controlled vs. not controlled)®®. Complete case analyses were performed. A two-sided p-value
<0.05 was considered statistically significant.

RESULTS

Patient selection

Between 2010 and 2021, 1,607 patients with esophagogastric cancer were screened, of whom
830 patients with metastatic esophagogastric cancer were identified. A total of 200 patients
with synchronous or metachronous de-novo OMD were eligible for inclusion. Thus, the
incidence of de-novo OMD among patients with metastatic esophagogastric cancer was 24.7%.
The incidence of de-novo OMD was 25.7% in the Netherlands and 23.1% in Switzerland and
was comparable between hospitals (p = 0.185). A total of five patients with de-novo OMD
were lost to follow-up. Consequently, 200 patients were included. Fig. 1 shows the patient
inclusion process.

Patients characteristics

Most patients had only 1 organ or 1 extra-regional lymph node station involved (89%). The
most common involved solitary organs were liver (n=51), lung (n=23), bone (n=20), brain
(n=17), adrenal gland (n=9), soft tissue (n=9), or appendix (n=2). The most common solitary
extra-regional lymph node stations involved were retroperitoneal (n=20), supraclavicular
(n=14), para-aortic (n=11), or axilla (n=1). Among patients with 2 locations with OMD involved
(n=23), most patients had 1 organ and 1 extra-regional lymph node station (n=14) or 2 organs
involved (n=9).

The primary tumor was controlled in 66.5%, either after upfront primary tumor resection
(9.5%), chemoradiotherapy (10.5%), or neoadjuvant treatment followed by resection (46.5%).
In patients with metachronous OMD, the disease-free interval was 10 months (IQR: 5-19). In
patients with metachronous OMD, 16.3% of patients had no controlled primary tumor because
they did not want to proceed to surgery after neoadjuvant treatment or developed recurrence
of the primary tumor. Supplementary File 2 lists the patient characteristics stratified by OMD
state (metachronous versus synchronous).

Treatment characteristics

Treatment of OMD was local treatment alone (43.5%), systemic therapy alone (25.0%), local
plus systemic (13.5%), or best supportive care (18.0%). Local treatment of OMD consisted of
patients undergoing SBRT (21.0% of total), metastasectomy (16.5%), metastasectomy plus
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Screening UMCU Screening USZ
Esophagogastric cancer Esophagogastric cancer
(n=652) (n =955)

A 4 A\ 4

Eligibility UMCU Eligibility USZ

Distant metastases Distant metastases
(n=501) (n=329)

A 4 \ 4

Included UMCU Included USZ

De-novo OMD / distant metastases De-novo OMD / distant metastases
26% (n = 129) 23% (n=76)
[ [
v v
Total included Lost to follow-up
De-novo OMD De-novo OMD
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Figure 1. Overview of patient inclusion.

SBRT (4.5%), or RFA (1.5%). Systemic therapy alone consisted of patients undergoing
chemotherapy (18.0%) or chemotherapy plus targeted therapy (7.0%). Local treatment plus
systemic therapy consisted of patients undergoing systemic therapy plus SBRT (5.0%),
metastasectomy (5.0%), or definitive chemoradiotherapy (3.5%). The sequencing of systemic
therapy in these patients was before local treatment (8.0%), concomitant (3.5%) or after local
treatment (2.0%). Table 2 outlines the treatment characteristics.

Histology, control of primary tumor, and the number of OMD locations were associated with
treatment of OMD. Squamous cell carcinoma histology was more common among patients
who underwent local treatment of OMD alone as compared with patients undergoing systemic
therapy alone or local plus systemic therapy (32.2% versus 10.0% and 7.4%, respectively).
Control of the primary tumor was more common among patients who underwent local
treatment of OMD, or local plus systemic therapy as compared with patients undergoing
systemic therapy alone (90.1% and 81.5% versus 34.0%, respectively). Two metastatic locations
were more common among patients who underwent systemic therapy alone as compared
with patients who underwent local treatment of OMD alone or local plus systemic therapy
(24.0% versus 1.1% or 7.4%, respectively). Supplementary File 3 shows patient characteristics
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Table 1. Patient characteristics

Missing
Mean age 64 (SD: 10)
Sex Male 153 (76.5) 0(0.0)
Female 47 (23.5)
Performance score WHO 0-1 177 (88.5) 1(0.5)
WHO >1 22 (11.0)
Primary tumor location Esophagus 146 (73.0) 0(0.0)
Cardia 32(16.0)
Stomach 22 (11.0)
Clinical T stage T1 13 (6.5) 11 (5.5)
T2 30 (15.0)
T3 127 (63.5)
T4 19 (9.5)
Clinical N stage NO 53 (26.5) 7 (3.5)
N1 85 (42.5)
N2 36 (18.0)
N3 19 (9.5)
Pathological T stage* TO 20(15.2) 1(0.5)
pT1 18 (13.6)
pT2 17 (12.9)
pT3 66 (50.0)
pT4 11 (8.3)
Pathological N stage* pNO 51 (38.6) 0(0.0)
pN1 41 (31.1)
pN2 24 (18.2)
pN3 15 (11.4)
Histology AC 158 (79.0) 0(0.0)
scc 42 (21.0)
Signet ring cell carcinoma 14 (7.0) 0(0.0)
Her2Neu positivity 31(15.5) 0(0.0)
Differentiation grade Well 16 (8.0) 52 (26.0)
Moderate 33(16.5)
Poor 99 (49.5)
Controlled primary tumor Yes 136 (68.0) 0(0.0)
No 54 (32.0)
Timing of detection Synchronous 96 (48.0) 0(0.0)
Metachronous 104 (52.0)
Number of OMD lesions 1 105 (52.5) 0(0.0)
2 61 (30.5)
3 19 (9.5)
4 7(3.5)
5 8(4.0)
Number of OMD locations 1 177 (88.5) 0(0.0)
2 23 (11.5)

AC = adenocarcinoma; OMD = oligometastatic disease; SCC = squamous cell carcinoma; * = among patients who

had primary tumor resection
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stratified by treatment of OMD. Finally, patients undergoing best supportive care had worse
performance scores (30.6% versus 6.7%), less often a controlled primary tumor (50.0% versus
72.0%), and more OMD lesions (i.e. 23 in 30.5% versus 14.0%) as compared with patients
undergoing treatment of OMD. Supplementary File 4 outlines the patient characteristics
stratified by best supportive care.

Table 2. Treatment characteristics

Primary tumor treatment Overall (%)
(n =200)

Controlled 133 68%
Upfront resection 19 10%
CRT 21 11%
CRT + resection 93 47%

Not controlled 64 32%

Treatment for OMD

Systemic therapy 50 50

Chemotherapy 36 18%
CapOx 17 9%
FLOT 7 4%
EOX/ECC 6 3%
Other 2 1%

Chemotherapy + targeted therapy 5 3%
CapOx + Trastuzumab 7 1%
FLOT + Trastuzumab 3 2%
Other + Trastuzumab 4 2%

Local treatment 87 43%
Metastasectomy 33 17%
SBRT 42 21%
RFA 3 2%
Metastasectomy + SBRT 9 5%

Local plus systemic 27 14%
Metastasectomy 10 5%
SBRT 10 5%
CRT 7 4%

BSC 36 18%

BSC = best supportive care; CRT = chemoradiotherapy; CapOx = capecitabine and oxaliplatin; FLOT = docetaxel,
oxaliplatin, leucovorin, and 5-fluorouracil; FOLFOX = leucovorin, fluorouracil, and oxaliplatin; CROSS = carboplatin
and paclitaxel; EOX/ECC = epirubicin, oxaliplatin/ cisplatin, and capecitabine; RFA = radiofrequency ablation;
SBRT = stereotactic body radiation therapy
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Table 3. Univariable and multivariable Cox proportional hazard model analyses for overall survival.

(n=) Univariable Multivariable
WHO performance score HR (95% CI) p-value  HR (95% Cl) p-value
0-1 177  reference reference reference reference
>1 22 2.47(1.54-3.99) <0.001  1.92(1.08-3.40)  0.027
Histology
Adenocarcinoma 158 reference reference reference reference
Squamous cell carcinoma 42 1.31(0.88-1.97) 0.179 1.60 (1.01-2.52) 0.041
Number of OMD lesions
1 105 reference reference reference reference
2-3 80 1.18 (0.83-1.67) 0.344 0.86 (0.57-1.29) 0.467
4-5 15 1.06 (1.62-5.19) <0.001 1.65(0.88-3.09)  0.119
Location of OMD
One location
Extra-regional lymph node 46 reference reference reference reference
Lung or liver 74 1.17 (0.74-1.86) 0.495 1.38(0.82-2.31) 0.227
Bone or brain 37 1.48 (0.89-2.48) 0.133 2.29(1.30-4.01)  0.003
Other organ 20 1.27 (0.68-2.37) 0.459 2.11(1.07-4.16)  0.030
Two separate locations 23 2.12 (1.20-3.73) 0.001 2.08 (1.06-4.10) 0.032
Treatment for OMD
Systemic therapy 50 reference reference reference reference
Local treatment 87 0.56 (0.37-0.86) 0.007 0.60 (0.35-1.04) 0.070
Local plus systemic 27 0.44 (0.25-0.79) 0.005 0.44 (0.24-0.83) 0.010
Best supportive care 36 2.87 (1.79-4.60) <0.001 2.27 (1.57-4.75) <0.001
Disease-free interval
<24 months 173  reference reference reference reference
>24 months 27 0.74 (0.48-1.32) 0.376 1.06 (0.62-1.83) 0.833
Primary tumor controlled
No 64 reference reference reference reference
Yes 136 0.59(0.42-0.83) 0.003 0.75 (0.48-1.17) 0.212

HR = hazard ratio; 95% Cl = 95% confidence interval; OMD = oligometastatic disease

Location of OMD

The location of OMD was either the liver (25.5%), extra-regional lymph nodes (23.0%), lung
(11.5%), bone (10.0%), brain (8.5%), or 2 metastatic locations (11.5%). Systemic therapy alone
was mostly used for patients with liver metastases (43.1%). Local treatment of OMD alone
was predominantly used as treatment of OMD in extra-regional lymph nodes (56.5%), brain
(76.5%), bone (50.0%), or lung (60.8%). Finally, local plus systemic therapy was relatively often
used for treatment of adrenal gland OMD (44.4%). Supplementary File 5 shows treatment
modalities stratified by the location of OMD and Supplementary File 6 shows the applied SBRT

schedules with biologically effective dosage using EQD2.
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Figure 2. Overall survival stratified by treatment of OMD.

Overall survival

The median follow-up time was 14 months (IQR: 7-27), and 28% of patients were alive at the
end of follow-up. Median follow-up for surviving patients was 25 months (IQR: 13-39). Median
OS across all included patients was 16 months (95% Cl: 13-21). Supplementary File 7 shows
the OS curve of included patients.

In multivariable Cox regression analyses, improved OS was independently associated with
local plus systemic therapy as compared with systemic therapy alone of OMD (HR 0.46, 95%
Cl: 0.25-0.87). Worse OS was independently associated with squamous cell carcinoma histology
(HR 1.70, 95% ClI: 1.06-2.73), bone oligometastasis (HR 2.65, 95% Cl: 1.39-5.06), brain
oligometastasis (HR 1.98, 95% Cl: 1.05-4.69), 2 metastatic locations (HR 2.24, 95% Cl: 1.15—
4.35), and best supportive care (HR 2.27 95% Cl: 1.57-4.75). Table 3 demonstrates the results
of the univariable and multivariable Cox regression analyses for prognostic factors for OS.
Median OS in patients undergoing systemic therapy alone was 13 months (95% Cl: 9-21), local
treatment 24 months (95% Cl: 17-35), local plus systemic therapy 35 months (95% Cl: 22-NA),
and best supportive care 6 months (95% Cl: 4—8; p = <0.001). Fig. 2 represents the OS curve
stratified by treatment strategy of OMD.
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Median OS in patients with adenocarcinoma was 18 months (95% Cl: 15-24) as compared
with 13 months (95% Cl: 11-29) in patients with squamous cell carcinoma (p = 0.180;
Supplementary File 7). Median OS in patients with extra-regional lymph node oligometastasis
was 15 months (95% Cl: 12—46) as compared with 13 months (95% Cl: 9—29) in patients with
bone oligometastasis and 11 months (95% Cl: 6-NA) in patients with brain oligometastasis
(p=0.087, Supplementary File 8).

Finally, median PFS across all patients was 18 months (95% Cl: 14-28). Median PFS in patients
undergoing systemic therapy alone was 11 months (95% Cl: 7-NA), local treatment 16 months
(95% Cl: 12—-28), and local plus systemic 28 months (95% CI: 9-NA; p = 0.56). Fig. 3 shows the
PFS stratified by treatment of OMD.

Strata =~ Systemic = Local = Local+systemic

Progression-free survival probability

p=056

6 12 18 24 30 36
Months from the first diagnosis of OMD
Number at risk
Systemic 49 32 16 12 10 4 2
@
g Local 87 62 42 26 16 12 9
@
Local+systemic 27 21 16 1" 9 6 6
6 2 24 30 36

18
Months from the first diagnosis of OMD

Figure 3. Progression-free survival stratified by treatment.

DISCUSSION

This multicenter study showed that approximately 25% of patients with metastatic
esophagogastric cancer had de-novo OMD. This portion was comparable between the two
tertiary referral cancer centers in the Netherlands and Switzerland (26% versus 23%), despite
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differences in indications for **F-FDG-PET/CT imaging (i.e., with or without standardized imaging
and endoscopy protocol during follow-up, respectively) and referral criteria (i.e., with or without
centralization of esophagogastric cancer surgery, respectively). In addition, this study shows
that local treatment of OMD plus systemic therapy resulted in long-term PFS and OS and was
independently associated with improved OS as compared with systemic therapy alone, after
correction for performance status, histology, number and location of OMD lesions, and primary
tumor treatment. In fact, local treatment of OMD plus systemic therapy appeared independently
associated with a 56% lower chance of death over time as compared with systemic therapy
alone. This benefit of the addition of local treatment over systemic therapy alone must be
interpreted with caution because the independently improved OS could also be the effect of
confounding-by-indication, or the result of unadjusted confounders in multivariable regression
analyses. Therefore, randomized trials are warranted to verify these findings.

Despite the favorable OS associated with local treatment plus systemic therapy, only 13% of
patients underwent this treatment in our study. This low portion might be explained by the
location of oligometastasis since patients with extra-regional lymph node metastases (22% of
the total study population) more often underwent local treatment alone than local treatment
plus systemic therapy (44% versus 11%). In addition, the low portion of patients who underwent
local treatment plus systemic therapy might be explained by the low tumor burden of the
patients included in our study since patients with 1 oligometastasis (53% of the total study
population) more often underwent local treatment alone than local treatment plus systemic
therapy (74% versus 56%) while patients with >1 oligometastases more often underwent local
treatment plus systemic therapy than local treatment alone (44% versus 26%). With the
knowledge of the current study, more patients will be offered a local treatment for OMD plus
systemic therapy, to improve the chances of survival.

The OS of patients included in our study who underwent local treatment of OMD plus systemic
therapy (35 months) was comparable with the phase Il trial by Al-Batran et al. (median 0S 31
months)°. In this phase Il trial, patients with gastric cancer with OMD with response to
fluorouracil, leucovorin, oxaliplatin, and docetaxel (FLOT) chemotherapy underwent resection
of the primary tumor and oligometastases®. In addition, the results of our study are comparable
with the phase Il trial by Liu et al. (median OS 25 months)™. In this phase Il trial, patients with
esophageal squamous cell carcinoma with OMD underwent SBRT of oligometastases®. The
benefit of local treatment of OMD plus systemic therapy over systemic therapy alone could
be confirmed in the ongoing RENAISSANCE trial?°. In this phase Il trial, patients with gastric
cancer and OMD with response to FLOT chemotherapy will be randomized to either resection
of the primary tumor and oligometastases plus FLOT chemotherapy or FLOT chemotherapy

alone?.
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Besides the type of treatment of OMD, independent prognostic factors for worse OS identified
in the current study were squamous cell carcinoma histology, bone or brain oligometastases,
and 2 metastatic locations. Besides squamous cell carcinoma histology, these prognostic factors
for worse OS are line with a recent systematic review and meta-analysis on prognostic factors
for OS in patients with metastatic esophagogastric cancer®. The worse OS in patients with
OMD with squamous cell carcinoma as compared with adenocarcinoma histology was in line
with an American retrospective cohort study by Nobel et al. on patients with lung, brain, or
lung oligometastases after RO esophagectomy?*. This study also found that squamous cell
carcinoma histology was independently associated with worse OS as compared with
adenocarcinoma in the OMD setting (HR 2.63, 95% Cl: 1.06—6.52)%!. This suggests that the
improved OS associated with esophageal squamous cell carcinoma as compared with
adenocarcinoma histology observed in the locally advanced setting after multimodality
treatment (i.e. neoadjuvant chemoradiotherapy plus esophagectomy) is not applicable to the
OMD setting®. We do not have an explanation for the worse of patients with OMD with
squamous cell carcinoma, nor do the authors of the study by Nobel et al.2%. Future studies are
warranted to confirm these results. Furthermore, this study shows that the number of OMD
locations (e.g. 1 or 2 organs with metastases) was more important than the total number of
OMD lesions, since bone or brain oligometastases or 2 metastatic locations (e.g. 2 organs with
metastases) were independently associated with worse OS, while a higher total number of
OMD lesions was not.

The results of our study are predominantly applicable to Western countries, since 79% of
included patients had an adenocarcinoma while in Eastern countries squamous cell carcinoma
histology is more common?. Furthermore, the results of our study are applicable to patients
with OMD in distant lymph nodes and organs only, since patients with peritoneal or pleural
carcinomatosis were not included. Such diffuse lesions were not considered OMD, but rather
polymetastatic disease®, requiring a very specific treatment (e.g. cytoreductive surgery and
hyperthermic intraperitoneal chemotherapy [HIPEC]**), which is not comparable to treatment
of OMD in distant lymph nodes or organs.

Strengths of our study include its multicenter study design. In addition, our study uniquely
not only included patients who underwent local treatment of OMD but also systemic therapy
alone or best supportive care, enabling us to compare different current management strategies
of OMD. Another strength is the size of the study population, currently representing the largest
multicenter study on oligometastatic esophagogastric cancer (to the best of our knowledge).
A limitation includes selection bias caused by confounding-by-indication, which could result
in an overestimation of OS after treatment of OMD. Another potential limitation is the
heterogeneity in the study population, since patients with esophageal or gastric cancer with

132



Esophagogastric OMD: multicenter cohort study

synchronous or metachronous OMD were included as well as patients with adenocarcinoma
or squamous cell carcinoma histology. However, these differences have been addressed and
additional data on these differences are provided in the Supplementary Files.

CONCLUSION

In conclusion, 25% of patients with metastatic esophagogastric cancer with adenocarcinoma
or squamous cell carcinoma histology had de-novo OMD. Local treatment of OMD (SBRT or
metastasectomy) plus systemic therapy was associated with long-term OS and appeared to
improve OS compared with systemic therapy alone in multivariable analyses. However, these
results could be confounded by unadjusted confounders in multivariable analyses, or selection
bias. Therefore, prospective randomized studies are warranted to confirm these results.
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ABSTRACT

Background and purpose

This nationwide population-based study analyzed the outcomes of local treatment (i.e.
stereotactic body radiotherapy [SBRT] or metastasectomy) or systemic therapy for
oligometastatic disease (OMD) in patients with esophagogastric cancer in the Netherlands.

Materials and methods

Between 2015 and 2016, all patients in the Netherlands with esophagogastric cancer and
synchronous or metachronous OMD were eligible for inclusion. Patients who underwent local
treatment of OMD (SBRT or metastasectomy) and/or systemic therapy were included. OMD
was defined as distant metastases in 1 organ or 1 extra-regional lymph node region. The
primary outcomes were overall survival (0OS) and independent prognostic factors for OS. OS
was calculated from diagnosis of OMD. Prognostic factors for OS were analyzed using a
multivariable Cox proportional hazard model.

Results

A total of 594 patients were included, of whom 83 underwent local treatment for OMD alone,
22 local treatment plus systemic therapy, and 489 systemic therapy alone. Median OS after
local treatment for OMD alone was 16.0 months, local treatment plus systemic therapy 22.7
months, and after systemic therapy alone 8.5 months. Improved OS was independently
associated with local treatment for OMD alone or combined with systemic therapy as compared
with systemic therapy alone (hazard ratio [HR] 0.52, 95% CI: 0.31-0.90 and HR 0.42, 95% Cl:
0.22-0.82, respectively) and a controlled primary tumor (HR 0.48, 95% Cl: 0.27—-0.86). Worse
OS was independently associated with worse performance scores (HR 1.41, 95%: 1.32-1.75),
poorly or undifferentiated tumor as compared with good or moderately differentiated tumor
(HR 1.37, 95% Cl: 1.06-1.76), and peritoneal as compared with lymph mode metastases (HR
1.39, 95% Cl: 1.00-1.93).

Conclusion

Local treatment of OMD alone or combined with systemic therapy was independently
associated with improved OS as compared with systemic therapy alone in this population-
based cohort study in the Netherlands. Randomized controlled trials are warranted to confirm
these results.
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INTRODUCTION

Gastric and esophageal cancer are the 5" and 7t most common cancers worldwide and the
incidence of esophageal cancer is rapidly rising®. Approximately 30-50% of patients with
esophagogastric cancer (i.e. esophageal or gastric cancer) have metastatic disease at the time
of initial diagnosis (i.e. synchronous)?. In addition, >30% of patients develop metastatic disease
during follow-up after initial primary tumor treatment with curative intent (i.e. metachronous)**.
Patients with metastatic esophagogastric cancer have a poor prognosis, with a median overall
survival (OS) between 3 and 9 months*® and are usually treated with systemic therapy or best
supportive care’°,

In a small portion of metastatic patients, distant metastases are limited in number and
distribution, so-called oligometastatic disease (OMD). OMD reflects a disease state between
locoregional and widespread metastatic disease!!. Randomized controlled trials (RCTs) have
shown that local treatment (e.g. metastasectomy or stereotactic body radiotherapy [SBRT])
improves OS as compared with systemic therapy alone in patients with breast, prostate,
colorectal, or lung cancer?3, For esophagogastric cancer, phase Il trials have suggested
improved OS after local treatment of OMD**>, which is currently being investigated in RCTs¢8,

However, the applicability and generalizability of the currently available data from the literature
is unclear since clinical trial results cannot always be reproduced in the real-world setting due
to strict selection criteria®. Therefore, real-world population-based data are a valuable addition
to trial results because they deepen the understanding of the outcome of therapies in patients
encountered on a day-to-day basis, making results better interpretable in clinical practice?.
Furthermore, population-based studies enable us to analyze a relatively large population
considering the proportion of patients receiving local treatment for OMD is relatively small?*.
Finally, the adoption of local treatment of OMD varies and knowledge on outcomes on a
population-based level is currently lacking. Therefore, this study aimed to determine OS and
independent prognostic factors for OS after local treatment or systemic therapy for OMD in
patients with esophagogastric cancer on a nationwide population-based level.

METHODS AND MATERIALS

Study design

This study included patients registered in the Netherlands Cancer Registry (NCR). The NCR is
the only national oncological registry in the Netherlands and provides cancer statistics among
all 17.4 million residents. According to the Central Committee on Research involving Human
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Subjects, this study did not need approval by an institutional review board in the Netherlands.
The study was approved by the Privacy Review Board of the Netherlands Cancer Registry and
the scientific committee of the Dutch Upper Gl Cancer Group (DUCG). The study was reported
according to the guidelines of The Strengthening the Reporting of Observational Studies in
Epidemiology (STROBE) Statement (Supplementary File A)%.

Patient inclusion

Consecutive patients with synchronous or metachronous metastatic esophagogastric cancer
were identified from the NCR between 2015 and 2016 (i.e. according to UICC/AJCC 7th edition
as Tx-4b, Nx-N3, M1*® and according to ICD-10as 15.3-15.5, 15.8, 15.9, and 16.0-16.9)%. The
years 2015 and 2016 were selected because the NCR registered additional data on
metachronous metastases for these years only. OMD was defined as distant metastases in 1
organ or 1 extra-regional lymph node region comparable with a recent systemic review on
definitions of oligometastatic esophagogastric cancer in current literature?*. OMD was not
defined by a maximum number of lesions per organ/extra-regional lymph node station because
this was not recorded by the NCR. Patients undergoing local treatment of OMD (i.e. SBRT or
metastasectomy) or systemic therapy were included. SBRT was defined as radiotherapy
according to one of the following radiotherapy schemes: 210 Gy per fraction with >1 fraction,
>5 Gy per fraction with <12 fractions, or 27 Gy per fraction with <5 fractions. All other
radiotherapy schemes were considered palliative radiotherapy. Patients undergoing palliative
radiotherapy were not included. Metastasectomy was defined as surgery, which could include
radiofrequency ablation.

Variables

From the NCR patient characteristics were extracted, including sex, age, and WHO performance
score. WHO performance score was determined at the time of treatment of OMD. Collected
disease characteristics included clinical and pathological disease stage (according to UICC 7th
edition?, histology, tumor differentiation grade, and morphology (i.e. signet ring cell
carcinoma). The OMD state was categorized into synchronous or metachronous (defined as
before or after completion of primary tumor treatment, respectively?. The location of OMD
lesions was categorized into a distant organ (e.g. lung, liver, or brain), an extra-regional lymph
node region (i.e. head and neck, intra-thoracic, intra-abdominal, axilla, pelvic, multiple
locations, or not specified?, or peritoneal (i.e. peritoneum, ovary, or omentum). Finally,
treatment characteristics were extracted, including treatment of the primary tumor and OMD
and the type of hospital where this treatment was performed. Hospitals were categorized into
‘academic’, or ‘non-academic’.
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Treatment of primary tumor and oligometastasis

The primary tumor was considered controlled in patients who underwent primary tumor
resection or definitive chemoradiotherapy (radiotherapy to dose 250 Gy with concurrent
chemotherapy) without evidence of locoregional recurrence at the time of OMD detection.
Treatment of OMD was categorized into 1) local treatment alone (i.e. stereotactic radiotherapy
and/or metastasectomy); 2) local treatment plus systemic therapy (i.e. chemotherapy or
targeted therapy); 3) systemic therapy alone. The administration of systemic therapy was
divided into before or after local treatment of OMD. The first-line systemic therapy regimen
administrated after the diagnosis of current OMD was analyzed (i.e. second-line systemic
therapy for recurrent or progressive disease was not analyzed).

Outcome

The primary outcomes of this study were OS and prognostic factors for OS. OS was defined as
the time interval between the diagnosis of OMD and death or end of follow-up. Vital status
was obtained through annual linkage with the municipal population registers and was last
updated on January 31, 2021. Prognostic factors for OS were expressed using hazard ratios
(HRs) with 95% confidence intervals (Cls). Kaplan-Meier curves were constructed for OS and
independent prognostic factors for OS and were compared using log-rank test.

Statistical analysis

Parametric data were presented as mean with standard deviation (SD) and were compared
using Student’s T test. Non-parametric data were presented as median with interquartile range
(IQR) and compared using Mann Whitney U test. Categorical data were presented as
frequencies with proportions and compared using Fisher’s exact test. Factors previously
identified in literature? as prognostic factors for OS in metastatic esophagogastric cancer were
entered into univariable and multivariable Cox proportional hazard model, which included
WHO performance score (WHO 0 versus >0 versus missing)?, tumor differentiation grade
(well/moderate versus poorly/undifferentiated versus missing)?, histology (adenocarcinoma
versus squamous cell carcinoma)®, OMD state (synchronous versus metachronous)®, primary
tumor treatment status (controlled versus not controlled)??, treatment of OMD (local treatment
versus local treatment plus systemic therapy)®, and location of OMD (extra-regional lymph
node versus peritoneum versus organ)'4. The disease-free interval for metachronous OMD
was defined as the time interval between the diagnosis of the primary tumor and OMD.
Complete-case analyses were performed. The median follow-up time was estimated using the
reverse Kaplan-Meier estimator (i.e. reverse event indicator). Data were analyzed using R for
Windows, version 3.6.3. A two-sided p-value < 0.05 was considered statistically significant.
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RESULTS

Between 2015 and 2016, 4265 patients with synchronous or metachronous metastatic
esophagogastric cancer were identified from the NCR, of whom 594 patients who underwent
local treatment or systemic therapy for OMD were included. First, the 105 patients undergoing
local treatment for OMD with or without systemic therapy will be described. Subsequently,
the 489 patients undergoing systemic therapy alone for OMD (Fig. 1).

The 105 included patients who underwent local treatment with or without systemic therapy
were generally male (71%) with a mean age of 64 years (SD: +8) and mostly had a WHO
performance score of 0—1 at the time of treatment (62%). The primary tumor was
predominantly an adenocarcinoma (80%) located in the distal third of the esophagus (57%).
The predominant clinical tumor stage was cT3 (66%) and nodal stage cN1 (45%). For patients
who underwent primary tumor resection (n=74), the predominant pathological tumor stage
was pT3 (45%) and nodal stage pNO (45%).

Most patients had metachronous OMD (62%, i.e. OMD detected after primary tumor
treatment). OMD was located in 1 distant organ (79%), 1 extra-regional lymph node region
(12%), or the peritoneum (9%). The median disease-free interval for metachronous OMD was
17 months (IQR: 14-24) after diagnosis of the primary tumor. OMD was confirmed with
pathological assessment (71%) or repeated follow-up imaging (29 %, Table 1).

Primary tumor treatment consisted of surgery in 74 patients (71%), definitive
chemoradiotherapy in 12 patients (12%), or no primary tumor treatment in 19 patients (17%).
Treatment of OMD consisted of local treatment alone in 83 patients (79%), including
stereotactic radiotherapy alone in 34 patients (33%), metastasectomy alone in 35 patients
(32%), or both metastasectomy and stereotactic radiotherapy in 14 patients (14%). Local
treatment of OMD was combined with systemic therapy in 22 patients (21%), including
metastasectomy plus systemic therapy in 14 patients (14%), stereotactic radiotherapy plus
systemic therapy in 7 patients (7%), or both metastasectomy and stereotactic radiotherapy
plus systemic therapy in 1 patient (1%). Systemic therapy was predominantly administrated
before local treatment of OMD (73%) and generally consisted of 2 chemotherapy agents (68%).
The most common chemotherapy regimen consisted of capecitabine and oxaliplatin (36%,
Table 2).

A total of 64 patients underwent metastasectomy. Metastasectomy was more commonly

applied than stereotactic radiotherapy for OMD in the liver (80%), the extra-regional lymph
nodes (67%), or the peritoneum (100%). A total of 56 patients underwent stereotactic
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Identification
Metastatic esophagogastric cancer
(n =4265)
Included
Local treatment and/or systemic therapy for oligometastatic disease (OMD)
(n =594)
Local treatment for OMD Local treatment plus Systemic therapy alone
alone systemic therapy for OMD for OMD
(n=83) (n=22) (n = 486)

Figure. 1. Flowchart of patient inclusion.

radiotherapy. Applied stereotactic radiotherapy schedules are provided in Supplementary File
B. SBRT was more often performed than metastasectomy for OMD in the lung (73%) or bone
(75%). Local treatment of OMD plus systemic therapy was common in patients with OMD in
the liver (50%) or peritoneum (78%, Supplementary File C).

Patients with synchronous as compared with metachronous OMD less often underwent
primary tumor resection (47% versus 87%), more often underwent local treatment of OMD
plus systemic therapy (37% versus 10%) and had extra-regional lymph node oligometastases
(19% versus 2%). Patients with metachronous as compared with synchronous OMD more often
underwent local treatment of OMD alone (90% versus 63%) and had brain oligometastases
(45% versus 9%, Supplementary File D).

A total of 489 patients who underwent systemic therapy alone for OMD. Patients who
underwent systemic therapy alone for OMD more often had gastric cancer (32% versus 15%,
p<0.001), synchronous OMD (77% versus 41%, p<0.001), liver metastases (37% versus 10%,
p<0.001), and an uncontrolled primary tumor (63% versus 18%, p<0.001) as compared with
patients who underwent local treatment for OMD with or without systemic therapy (Table 1
and Table 2).

The median follow-up time for patients undergoing local treatment for OMD with or without
systemic therapy was 49.8 months (IQR: 37.2-55.0) and for patients undergoing systemic
therapy alone was 59.0 months (IQR: 50.0-62.0). The median OS after local treatment of OMD
plus systemic therapy was 22.7 months (95% Cl: 14.7-42.6), versus 16.0 months (95% Cl: 12.7-
21.8) after local treatment of OMD alone, and 8.5 months (95% Cl: 7.9-9.6) after systemic
therapy alone (Fig. 2).
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Table 1. Patient and tumor characteristics of included patients.

Factor Local +/- systemic Systemic
therapy (n = 105) therapy only (n =
489)
Mean age in years (+SD) 64 (+8) 64 (+ 10) 0.894
Sex 0.460
Male 75 (71%) 369 (75%)
Female 30 (29%) 120 (25%)
WHO performance score <0.001
0 35 (33%) 119 (24%)
1 27 (29%) 165 (34%)
>1 6 (5%) 53 (11%)
Missing 37 (33%) 152 (31%)
Location of the primary tumor <0.001
Upper or middle third esophagus 14 (13%) 51 (10%)
Lower third esophagus 60 (57%) 187 (38%)
Esophagus not specified 2 (2%) 14 (3%)
Gastroesophageal junction / cardia 13 (12%) 80 (16%)
Stomach 16 (15%) 157 (32%)
Clinical tumor stage <0.001
cT1lb orcT2 25 (24%) 169 (35%)
cT3 or cT4 74 (70%) 168 (35%)
Missing 5 (5%) 102 (21%)
Clinical nodal stage 0.124
cNO 30 (29%) 121 (25%)
cN1 483 (46%) 165 (34%)
cN2 or cN3 26 (25%) 168 (34%)
Missing 1(1%) 28 (6%)
Pathological tumor stage* Total (n =74) Total (n = 89) 0.349
pTO 12 (16%) 8 (9%)
pTlorpT2 25 (33%) 37 (42%)
pT3 or pT4 36 (48%) 42 (47%)
Missing 1(1%) 2 (2%)
Pathological nodal stage** Total (n = 74) Total (n = 89) 0.747
pNO 33 (44%) 34 (38%)
pN1 19 (26%) 22 (25%)
pN2 or pN3 21 (28%) 22 (25%)
Missing 1(1%) 11 (12%)
Histology of the primary tumor 0.459
Adenocarcinoma 84 (80%) 407 (84%)
Squamous cell carcinoma 21 (20%) 80 (16%)
Signet ring cell carcinoma 7 (7%) 42 (9%) 0.695
Differentiation grade <0.001
Good-moderate 40 (38%) 114 (23%)
Poor/undifferentiated 46 (44%) 187 (38%)
Missing 19 (18%) 188 (38%)
Timing of detection <0.001
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Table 1. Continued

Factor Local +/- systemic Systemic P-value
therapy (n = 105) therapy only (n =
489)
Synchronous 43 (41%) 372 (77%)
Metachronous 62 (59%) 114 (23%)
Median disease-free interval [IQR]** 17 [14,24] 18 [15,27] 0.546
Location of OMD <0.001
Distant organ 83 (79%) 298 (61%)
Brain 32 (30%) 1(0%)
Lung 15 (14%) 39 (8%)
Bone 12 (11%) 17 3%)
Liver 10 (10%) 182 (37%)
Soft tissue 8 (8%) 41%)
Other distant organ 6 (6%) 55 (11%)
Extra-regional lymph nodes 13 (12%) 111 (23%)
Peritoneum 9 (9%) 80 (16%)
Confirmation of OMD <0.001
Histology 75 (71%) 226 (46%)
Repeated follow-up imaging 30 (29%) 263 (54%)

IQR = interquartile range; OMD = oligometastatic disease; SD = standard deviation; WHO = World Health
Organization; *= For patients with a resected primary tumor; ** = For patients who received resection or
definitive chemoradiotherapy of the primary tumor

Strata =+ local+systemic == local == systemic

1.00-

0.75-

Survival probability

0.25-
p < 0.0001

0.00-~

8 24 30 36
Time after diagnosis OMD (months)

0 6 12 1

Number at risk

© 22 20 15 13 10 7 6
s 83 65 50 39 26 18 15
@ sysemic 485 323 157 94 51 40 29

0 6 12 18 24 30 36

Time after diagnosis OMD (months)

Figure 2. Overall survival curve stratified for treatment of oligometastatic disease.

145



PART Il | CHAPTER 8

Table 2. Treatment characteristics of included patients.

Factor Local +/- systemic Systemic therapy only

therapy (n = 105) (n = 489)

Treatment of primary tumor

Surgery 75 71% 79 16%
Esophagectomy 59 55% 51 10%
Gastrectomy 16 15% 28 6%

Definitive chemoradiotherapy 11 12% 103 21%

No treatment 19 18% 307 63%

Treatment of OMD

Local treatment alone 83 79% 0 0%
SBRT 34 33% 0 0%
Metastasectomy 35 32% 0 0%
Metastasectomy + SBRT 14 14% 0 0%

Systemic therapy plus: 22 21% 0 0%
SBRT 7 7% 0 0%
Metastasectomy 14 14% 0 0%
Metastasectomy + SBRT 1 1% 0 0%

Systemic therapy alone 0 0% 489 100%

Metastasectomy hospital type (n = 64)

Academic hospital 38 60% 0 0%

Non-academic hospital 26 40% 0 0%

Radiotherapy hospital type (n = 56)

Academic hospital 36 64% 0 0%

Non-academic hospital 20 36% 0 0%

Sequencing of systemic therapy (n = 22)

Before local treatment for OMD 16 73% 0 0%

After local treatment for OMD 6 27% 0 0%

Systemic therapy hospital type (n = 489)

Academic hospital 78 15%

Non-academic hospital 411 85%

First-line systemic therapy Total (n =22) Total (n = 489)

Monotherapy 0 0% 49 10%
Capecitabine 0 0% 49 10%

Doublet 15 68% 257 53%
CapOx 8 36% 118 24%
Carboplatine/paclitaxel (for metastases) 3 14% 100 20%
FOLFOX 2 9% 39 8%
Other 2 10% 27 6%

Triplet 6 27% 83 17%
EOX/EOC 6 27% 59 12%
ECC/ECX 0 0% 8 2%
DOC 0 0% 8 2%
ECF 0 0% 8 2%

Targeted therapy (trastuzumab) 1 1% 73 15%

CapOx = Capecitabine/oxaliplatin; DOC = Docetaxel/oxaliplatine/capecitabine; ECF = Epirubicine/cisplatine/5-fluorouracil; ECC/
ECX = Epirubicine/cisplatine/capecitabine; EOX/EOC = Epirubicine/oxaliplatine/capecitabine; FOLFOX = 5-FU/oxaliplatin/
leucovorin; OMD = oligometastatic disease; SBRT = stereotactic radiotherapy
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Univariable

HR (95% CI)

p-value

Multivariable

HR (95% CI)

Age (continuous) 1.00 (0.99 - 1.02) 0.079 1.28 (1.00 - 1.02) 0.018
Performance score

WHO 0 154  Reference - Reference -

WHO >0 195 1.38(1.11-1.72) 0.004 1.41(1.32-1.75) 0.033

Missing 187 1.37(1.10-1.72) 0.005 1.37(1.09-1.73) 0.008
Tumor location

Esophagus 328  Reference - Reference -

Stomach 266 1.29(1.10-1.53) 0.002 0.82(0.57-1.01) 0.051
Clinical tumor stage

cT1lb or cT2 193 Reference - Reference -

cT3 238 1.32(0.62-0.92) 0.005 0.90(0.73-1.12) 0.348

cT4 47 0.94 (0.77 - 1.47) 0.718 1.07 (0.77 - 1.51) 0.677

Missing 116 0.78 (1.00 - 1.61) 0.047 1.03 (0.80-1.33) 0.806
Clinical nodal stage

cNO 151 Reference - Reference -

cN1 213 0.78 (0.63-0.97) 0.029 0.80 (0.59 - 1.00) 0.050

cN2 or cN3 194 0.99 (0.80-1.24) 0.962 0.88 (0.69 - 1.12) 0.295
Missing 36 1.74 (1.20 - 2.50) 0.003 1.18 (0.81- 1.72) 0.400
Histology

Squamous cell carcinoma 491 Reference - Reference -

Adenocarcinoma 101 1.32(1.06 - 1.66) 0.015 1.18(0.81-1.72) 0.227
Signet ring cell carcinoma

No 545 Reference - Reference -

Yes 49 0.68 (0.51-0.92) 0.011 1.03 (0.94 -1.79) 0.170
Differentiation grade

Good-moderate 114 Reference - Reference -

Poor/undifferentiated 187 1.32(1.04-1.67) 0.022 1.37(1.06 - 1.76) 0.015

Missing 293 0.70 (0.56 - 0.87) 0.002 1.09 (0.85 - 1.40) 0.479
Timing of detection

Synchronous 415 Reference - Reference -

Metachronous 176 0.95 (0.62 - 1.46) 0.769 1.06 (0.85-1.32) 0.690
Location of OMD

Extra-regional lymph node 124 Reference - Reference -

Distant organ 320 1.03(0.83-1.28) 0.791 1.08 (0.85 - 1.38) 0.529

Peritoneum 129 1.62 (1.26 — 2.09) <0.001 1.39(1.01-1.93) 0.047
Primary tumor controlled

No 505 Reference ref Reference ref

Yes 86 0.78 (0.44 - 1.36) 0.376 0.48 (0.27 - 0.86) 0.013
Treatment for OMD
Systemic 486 Reference - Reference -

Local 832 0.32(0.24-0.41) <0.001 0.52 (0.31-0.90) 0.018

Local + Systemic 22 0.32(0.19-0.52) <0.001 0.42 (0.22-0.82) 0.011

OMD = oligometastatic disese
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Improved OS was independently associated with local treatment of OMD alone or combined
with systemic therapy as compared with systemic therapy alone (HR 0.52, 95% Cl: 0.31-0.90
and HR 0.42, 95% Cl: 0.22-0.82, respectively), and a controlled primary tumor versus
uncontrolled primary tumor (HR 0.48, 95% Cl: 0.27-0.86; Supplementary File H).

DISCUSSION

This nationwide population-based cohort suggests that local treatment of OMD alone or
combined with systemic therapy can be a preferred treatment approach for patients with
oligometastatic esophagogastric cancer since this treatment approach was independently
associated with improved OS as compared with systemic therapy of OMD alone (median OS
of 16.0 months or 22.7 months versus 8.5 months). However, these results must be interpreted
with care because selection may have resulted in a potential overestimation of OS after local
treatment of OMD because patients with favorable patient- and tumor characteristics were
more often selected for treatment (i.e. confounding by indication)®. In addition, the NCR did
not record the number or size of OMD lesions which may have impacted on 0S%. Therefore,
randomized controlled trials are warranted to confirm our results.

The benefit of local treatment of OMD plus systemic therapy over systemic therapy alone has
been previously suggested by a phase Il non-randomized trial by Al-Batran et al.*. This study
included patients with gastric or gastroesophageal junction adenocarcinoma with synchronous
OMD. Patients who responded to fluorouracil, leucovorin, oxaliplatin, and docetaxel (FLOT)
chemotherapy underwent resection of the primary tumor and metastases®*. This study showed
improved OS after resection of the primary tumor and metastases in patients who responded
to FLOT chemotherapy as compared with patients who did not respond to systemic therapy
(median OS of 31.3 months versus 15.9 months, respectively)!*. These results have resulted
in an ongoing phase Ill RENAISSANCE trial in which patients with gastric or gastroesophageal
junction adenocarcinoma with synchronous OMD who respond to FLOT chemotherapy will be
randomized to either continuation of FLOT chemotherapy or resection of the primary tumor
and metastases®. In addition, the results of our study are comparable with the phase Il trial
by Liu et al.’®. This study included patients with esophageal squamous cell carcinoma with
metachronous OMD who underwent SBRT and 50 % received adjuvant systemic therapy?®.
This study showed an OS of 24.6 months?®.

Although several non-randomized studies have suggested excellent OS in patients undergoing

local treatment of OMD plus systemic therapy***°, this study shows that only 21% of patients
undergoing local treatment received combined systemic therapy as compared with 100%*
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and 50%" in these phase Il trials. The limited use of combined local treatment plus systemic
therapy in our population-based study was mainly seen in patients with brain oligometastasis,
which formed a relatively large proportion of our study population (30%). Chemotherapy has
limited activity in the brain, which has been mainly attributed to the blood—brain barrier [34].
Patients with brain oligometastasis were excluded from these phase Il trials'#*>. Besides the
high portion of patients with brain oligometastasis, the limited use of systemic therapy
combined with local treatment of OMD might also be explained by the lack of evidence-based
guidelines to guide treatment decision-making and the lack of completed RCTs in the setting
of esophagogastric OMD.

In addition to the German RENAISSANCE trial, several phase 3 trials are currently investigating
the benefit of local treatment for OMD plus systemic therapy over systemic therapy alone®,
In the American ECOG study (NCT04248452), patients with synchronous or metachronous
OMD limited to 3 metastases will be included?’. Patients with response to chemotherapy will
be randomized to either SBRT plus continuation of chemotherapy or continuation of
chemotherapy alone®’. Finally, in the French SURGIGAST trial (NCT03042169), patients with
synchronous gastric cancer with synchronous OMD limited to the retroperitoneal lymph nodes
and/or 1 organ with metastases will be included?®®. Patients with response to “standard
chemotherapy” will be randomized to either resection of the primary tumor and
oligometastases or continuation of chemotherapy®.

However, none of these studies have incorporated immunotherapy in the treatment algorithm
for OMD, although several studies have shown improved survival outcomes for patients with
esophagogastric cancer treated with immunotherapy in the first-line palliative setting® or in
the adjuvant setting after a pathological incomplete response after neoadjuvant
chemoradiotherapy and surgery®¢. Currently, it is unknown if immunotherapy also improves
survival outcomes in the OMD setting before and/or after local treatment for OMD in patients
with esophagogastric cancer. Therefore, a potential future study could assess the benefit of
immunotherapy plus local treatment for OMD in patients with esophagogastric cancer.

Certain limitations apply to this study that warrants caution for the interpretation of results.
First, no additional prognostic factors could be analyzed in the multivariable Cox proportional
hazard model because of the risk of overfitting given the relatively limited sample size*.
Second, missing data on performance status and differentiation grade may have reduced the
power of the current study. Third, no propensity score-matching could be performed due to
the limited number of patients in treatment subgroups. However, this is the first population-
based cohort study, to the best of our knowledge, on the management and outcomes of local
treatment and systemic therapy of esophagogastric OMD. Therefore, this is the first study that
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provides real-world generalizability and applicability. Other strengths include the register-based
follow-up resulting in complete follow-up information for all patients.

The OligoMetastatic Esophagogastric Cancer (OMEC) project aims to achieve consensus on the
definition and treatment of oligometastatic esophagogastric cancer. OMEC is a consortium of
50 esophagogastric cancer expert centers across 16 countries in Europe. Studies of the OMEC-
project include a systematic review of definitions of esophagogastric OMD (OMEC-1)%,
distribution of clinical cases to experts asking for multidisciplinary team responses on diagnosis
and treatment (OMEC-2)%, Delphi consensus through 2 Delphi rounds and a consensus meeting
(OMEC-3). The OMEC project will result in a multidisciplinary European consensus statement
for oligometastatic esophagogastric cancer (OMEC-4), laying the basis for a prospective clinical
study incorporating immunotherapy and local treatment for OMD for these patients (OMEC-5).

CONCLUSION

In conclusion, our results suggest that the preferred approach to oligometastatic
esophagogastric cancer includes local treatment of OMD alone (e.g. metastasectomy or SBRT)
or a combined approach consisting of local treatment of OMD plus systemic therapy (e.g.
chemotherapy). However, our results are most likely biased. Therefore, randomized controlled

trials are warranted to confirm these results.
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ABSTRACT

Introduction
This population-based cohort study analyzed treatment, overall survival (OS), and independent
prognostic factors for OS in gastric cancer patients with liver metastases.

Methods

Between 2015 and 2017, patients with synchronous metastatic gastric or gastroesophageal
junction adenocarcinoma limited to the liver were included from the prospectively maintained
population-based Netherlands Cancer Registry. Liver oligometastatic disease (OMD) was
defined as <3 liver metastases. The primary outcome was OS. Independent prognostic factors
for OS were analyzed using multivariable Cox regression analysis.

Results

A total 295 patients with metastases limited to the liver were included. The primary tumor
was resected in four patients (1.4%). Treatment for liver metastases consisted of chemotherapy
alone (28.1%), trastuzumab plus chemotherapy (4.7%), surgery (1.0%), or best supportive care
(67.5%). Median OS across all included patients was 4.0 months (95% confidence interval [CI]:
3.1-4.5). Liver OMD was detected in 77 patients (26%). Treatment for liver OMD consisted of
chemotherapy alone (24.6%), trastuzumab plus chemotherapy (5.2%), surgery (3.9%), or best
supportive care (67.5%). Median OS among patients with liver OMD was 5.7 months (95% Cl:
4.8-7.5). Across all patients, better OS was independently associated with liver OMD (hazard
ratio [HR] 0.66, 95% Cl: 0.50-0.87), trastuzumab (HR 0.41, 95% Cl: 0.23-0.72) but not with
triplet compared with doublet chemotherapy (HR 0.94, 95% Cl: 0.57-2.87). Worse OS was
independently associated with unknown nodal stage versus cNO (HR 1.74, 95% Cl: 1.17-2.60),
diffuse-type versus intestinal-type adenocarcinoma (HR 2.06, 95% Cl: 1.32-3.20), and
monotherapy or best supportive care versus doublet chemotherapy (HR 1.72, 95% CI: 1.03-
2.87,and HR 3.61, 95% Cl: 2.55-5.10, respectively).

Conclusion

In this population-based cohort study, liver OMD was detected in 26% of patients. Liver OMD
and trastuzumab treatment were independently associated with better OS while triplet as
compared with doublet chemotherapy was not. OS among patients with liver OMD nevertheless
remained poor. The concept of OMD and the benefit of resection of liver OMD may still have
been relatively unknown in this disease type during the study inclusion years.
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INTRODUCTION

Gastric cancer is the 5" most common cancer worldwide?. Overall survival (OS) in patients
with gastric cancer is poor since approximately 35-50% of patients present with synchronous
metastatic disease?. The most common locations for metastatic disease in patients with gastric
cancer are the extra-regional lymph nodes, followed by the liver®. More than 95% of gastric
cancers are adenocarcinomas, which are commonly classified according to the Lauren
classification in diffuse-type or intestinal-type®. Liver metastases are more common in intestinal
than diffuse-type adenocarcinoma®.

The recommended first-line systemic therapy regimen for patients with metastatic gastric
cancer consists of doublet chemotherapy (platinum and fluoropyrimidine) and trastuzumab
in case of HER2 overexpression®’. Triplet chemotherapy (platinum, fluoropyrimidine, and
taxane or anthracycline) may be used in patients with metastatic gastric cancer with good
performance status although triplet chemotherapy has a higher toxicity rate and unclear OS
benefit over doublet chemotherapy®™°.

In patients with oligometastatic disease (OMD) limited to 1 organ and/or the retroperitoneal
lymph nodes, surgery of the primary tumor and metastases may provide an OS benefit'’. The
FLOT-3 trial has shown that the OS of gastric cancer patients with synchronous OMD who
underwent resection of the primary tumor and metastases was higher than the OS of patients
who underwent chemotherapy alone (31.3 months versus 17.8 months)'’. However, this
comparison is biased because resection of the primary tumor and metastases in the FLOT-3
trial was only applied in those patients who responded well to chemotherapy?*.

In patients with OMD limited to the liver (i.e. <3 liver metastases and no extra-hepatic
metastasis'?), resection of liver metastases may provide an OS benefit**?°. Current Dutch and
European gastric cancer guidelines do not incorporate specific recommendations for treatment
of liver OMD”*! although resection of liver oligometastases is increasingly being performed in
high expertise centers?. In addition, because studies have used various definitions of liver
OMD?, the incidence of liver OMD in esophagogastric cancer is currently unknown.

This population-based cohort study aimed to analyze the incidence and treatment of liver
OMD (defined as <3 liver metastases and no extra-hepatic metastases), OS, and independent
prognostic factors for OS in patients with synchronous metastatic gastric or gastroesophageal
junction adenocarcinoma with metastatic disease limited to the liver.
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MATERIALS AND METHODS

Ethical statement

This study was approved by the Research Commission of the Dutch Upper Gl Cancer Group
(DUCG), the Privacy Review Board of the Netherlands Cancer Registry (NCR), the European
Organisation for Research and Treatment of Cancer (EORTC) Gastrointestinal Tract Cancer Trials
Group and did not need approval by a medical ethical committee according to the Central
Committee on Research involving Human Subjects in the Netherlands. The study was performed
in accordance with The Code of Ethics of the World Medical Association (Declaration of Helsinki)
for experiments involving humans, the Recommendations for the Conduct, Reporting, Editing
and Publication of Scholarly Work in Medical Journals, and the Strengthening the Reporting of
Observational Studies in Epidemiology (STROBE) guidelines (Supplementary File 1).

Patient inclusion

All patients 218 years of age with synchronous metastatic gastric or gastroesophageal junction
adenocarcinoma diagnosed in the Netherlands between 2015 and 2017 were identified from
the prospectively maintained population-based NCR. Patients with metastatic disease limited
to the liver were eligible for inclusion. Patients with an unknown number of liver metastases
were excluded. Synchronous metastatic disease was defined as metastatic disease detected
before the start of primary tumor treatment. Metastatic gastric or gastroesophageal junction
cancer was classified according to ICD-0-3 as 16.0-16.9% and according to UICC as stage cTx-
4bh, cNx-3, cM124 The NCR covers the entire Dutch population of 17 million inhabitants. The
NCR is directly linked to the municipal personal records database to obtain vital status. The
vital status was last updated on February 1, 2021. Data on the number of liver metastases
could not be retrieved from two hospitals (i.e. 3% of all Dutch hospitals) due to logistical
constraints.

Definition of OMD

The number of liver metastases was obtained by reviewing the imaging reports. Liver OMD
was defined as <3 liver metastases and no extra-hepatic metastases in accordance with a
recent systematic review on definitions of oligometastatic esophagogastric cancer®. Liver
polymetastatic disease (PMD) was defined as >3 liver metastases!?. The systematic review
(OMEC-1) was the first subproject of the Oligometastatic Esophagogastric Cancer (OMEC)
project to develop a multidisciplinary European consensus statement on the definition,
diagnosis, and treatment of oligometastatic esophagogastric cancer®. Subsequent subprojects
of the OMEC project include discussion of real-life clinical cases by multidisciplinary teams of
esophagogastric cancer expert centers in Europe (OMEC-2)%, and Delphi consensus rounds
with esophagogastric cancer experts (OMEC-3). The resulting European multidisciplinary
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consensus statement (OMEC-4) will lay the foundation for a prospective European clinical trial
on the treatment of oligometastatic esophagogastric cancer (OMEC-5). The OMEC project is
endorsed by the EORTC, European Society for Radiotherapy and Oncology (ESTRO), European
Society of Medical Oncology (ESMO), European Society of Surgical Oncology (ESSO), European
Society for Diseases of the Esophagus (ESDE), the European chapter of the International Gastric
Cancer Association (IGCA) and DUCG.

Staging

Dutch national gastric cancer guidelines recommend baseline staging with computed
tomography (CT) for gastric cancer?. Since 2016, for patients with >cT3 and/or cN+ disease
national guidelines recommend baseline ¥F-fluorodeoxyglucose positron emission tomography
with integrated CT (*®F-FDG PET/CT) and diagnostic laparoscopy?*.

Treatment

Primary tumor resection was defined as total or distal gastrectomy, transhiatal or transthoracic
esophagectomy, or non-specified primary tumor resection. Treatment for liver metastases
was categorized into (1) chemotherapy alone, (2) trastuzumab plus chemotherapy, (3) surgery
(with or without systemic therapy), or (4) best supportive care. Chemotherapy was categorized
into monotherapy (one agent), doublet therapy (two agents), or triplet therapy (three agents).
Surgery for liver metastases included radiofrequency ablation and/or metastasectomy. Best
supportive care included no anti-tumor treatment for liver metastases.

Outcomes

The primary outcome of this study was OS. OS was defined as the time interval between the
diagnosis of the primary tumor and death or last follow-up. Secondary outcomes were the
incidence and management of liver OMD and independent prognostic factors for OS.

Variables

The primary tumor location was categorized into proximal stomach or gastroesophageal
junction (gastroesophageal junction, cardia, or fundus), middle stomach (corpus, small and
big curvature), distal stomach (antrum or pylorus), overlapping locations in the stomach, or
non-specified location in the stomach. Diffuse-type adenocarcinoma included diffuse-type
adenocarcinoma, linitis plastica, and signet ring cell carcinoma. Intestinal-type adenocarcinoma
included intestinal-type adenocarcinoma, tubular adenocarcinoma, and mucinous
adenocarcinoma. Other adenocarcinoma subtypes were grouped together into ‘other’. Clinical
staging was according to the TNM 7th edition?*. The Charlson comorbidity index was grouped
into 1-2, 3-4, and >4?°. Body mass index (BMI) was defined as weight in kilograms/height in
metres?.
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Statistical analysis

Parametric data were presented as mean with standard deviation (SD) and were compared
with the Student’s T-test. Non-parametric data were presented as median with interquartile
range (IQR) and were compared using the Mann-Whitney-U test. Categorical data were
presented as frequencies with proportions (%) and were compared using Fisher’s exact or
chi-squared test. Multivariable Cox proportional hazard regression analyses were used to
identify prognostic factors for OS. Pre-specified prognostic factors included in the Cox
proportional hazard regression analyses were based on a recent systemic review on prognostic
and predictive factors for OS in patients with metastatic esophagogastric cancer?. These
prognostic factors included age, sex, BMI, performance status, Charlson comorbidity index
(1-2, 3—4, >4, or missing), primary tumor location (proximal stomach or gastroesophageal
junction, middle stomach, distal stomach, overlapping locations in the stomach, or non-
specified location in the stomach), adenocarcinoma subtype (intestinal, diffuse, or other),
clinical tumor and nodal stage, liver OMD (yes or no), primary tumor resected (yes or no), and
liver metastases treatment (chemotherapy, trastuzumab plus chemotherapy, surgery, or best
supportive care)?.

Prognostic factors for OS were expressed using hazard ratios (HRs) with 95% confidence
intervals (Cls). Results of subgroup analyses were reported in case 210 patients were included.
Kaplan—Meier curves were constructed of independent prognostic factors for OS and categories
were compared using the log-rank test. Missing data were not considered missing at random.
Therefore, imputation was not performed but instead missing values were assigned as a
separate category. The median follow-up time was estimated using the reverse Kaplan—Meier
estimator (i.e. reverse event indicator). Sensitivity analyses were performed for 1 and 2 liver
metastases. Subgroup analyses were performed for patients with and without OMD who
underwent treatment. Data were analyzed using R for Windows, version 3.6.3%. A two-sided
p-value <0.05 was considered statistically significant.

RESULTS

A total of 2092 patients with synchronous metastatic gastric or gastroesophageal junction
adenocarcinoma were identified from the NCR, of whom 318 patients presenting with
metastatic disease limited to the liver were eligible for inclusion. Subsequently, 23 patients
with an unknown number of liver metastases were excluded. Consequently, 295 patients were
included in this nationwide population-based cohort study. There was no loss to follow-up.
Figure 1 demonstrates the flowchart of patient selection.
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Figure 1. Patient selection flowchart

The median age of included patients was 75 years (IQR: 68-80), median BMI was 25 kg/m?
(IQR: 23-27), and 74.2% of patients were male. The World Health Organization (WHO)
performance status was 0—1 in 36.9%, and 53.6% had a Charlson comorbidity score of >4. The
primary tumor was predominantly located in the proximal stomach or gastroesophageal
junction (40.3%), and the disease stage was cT1-2 (35.3%) and cN1 (32.5%). The adenocarcinoma
subtype was intestinal (40.0%), diffuse (10.8%), or other (49.2%).

Treatment for liver metastases among the 295 patients consisted of chemotherapy alone
(28.1%), trastuzumab plus chemotherapy (4.7%), surgery (1.0%), or best supportive care
(67.5%). The most common first-line chemotherapy regimen was doublet therapy (11.9% of
total), followed by triplet therapy (9.8%), or monotherapy (6.4%). The most common first-line
doublet regimens were capecitabine plus oxaliplatin (CapOx, 9.5%), and oxaliplatin,
5-fluorouracil, plus leucovorin (FOLFOX, 2.0%). The most common first-line triplet regimens
were epirubicin, oxaliplatin, plus capecitabine (EOC, 7.8%) and docetaxel, oxaliplatin, plus
capecitabine (DOC, 1.4%). The most common first-line monotherapy agents were capecitabine
(5.8%) and 5-fluorouracil (0.7%). Trastuzumab was combined with doublet chemotherapy
(3.7%) or monotherapy (1.0%).
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Table 1. Patient and tumor characteristics of included patients.

Liver OMD (n=77) Liver PMD (n=218) P-value

Median age in years [IQR] 75 [68-80] 74 [67-80] 0.745
Sex 0.553
Male 59 76.6% 160 73.4%
Female 18 23.4% 58 26.6%
Year of diagnosis 0.043
2015 32 41.6% 80 36.7%
2016 23 29.9% 72 33.0%
2017 22 28.5% 66 30.3%
Body mass index (kg/m?) [IQR] 25 [24-29] 25 [23-27] 0.529
WHO performance status 0.023
0 16 20.8% 26 11.9%
1 23 29.9% 44 20.2%
>1 10 13.0% 40 18.3%
Missing 28 36.3% 108 49.6%
Charlson comorbidity index 0.226
1-2 6 7.7% 16 7.3%
3-4 26 33.7% 80 36.8%
>4 44 57.1% 114 52.2%
Missing 2 2.5% 8 3.7%
Primary tumor location 0.472
Proximal stomach or GE junction 32 41.6% 87 39.9%
Middle stomach 11 14.3% 40 18.3%
Distal stomach 20 26.0% 48 22.0%
Overlapping regions in the stomach 6 7.8% 27 12.4%
Non-specified location in the stomach 8 10.3% 16 7.4%
Clinical tumor stage 0.057
cT1-2 27 35.0% 77 35.3%
cT3 21 27.3% 38 17.4%
cT4 11 14.3% 18 8.3%
cTx 18 23.4% 85 39.0%
Clinical nodal stage 0.133
cNO 23 29.9% 56 25.7%
cN1 30 39.0% 66 30.3%
cN2 13 16.9% 57 26.1%
cN3 4 5.2% 5 2.3%
cNx 7 9.0% 34 15.6%
AC subtype 0.726
Intestinal 28 37.3% 90 41.3%
AC, intestinal type 26 33.8% 82 37.6%
Tubular AC 0 0% 6 2.8%
Mucinous AC 2 2.6% 2 0.9%
Diffuse 11 14.3% 21 9.6%
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Table 1. Continued

Liver OMD (n=77) Liver PMD (n=218) P-value

Linitis plastica 3 3.9% 6 2.8%
AC, diffuse-type 7 9.1% 11 5.1%
Signet-ring cell carcinoma 1 1.3% 4 1.8%

Other 38 50.7% 107 49.0%
AC NOS 37 48.1% 103 47.2%
AC with mixed subtypes 1 1.3% 1 0.5%
AC with neuroendocrine differentiation 0 0% 3 1.4%

Median number of liver metastases 1 [1-3] 5 [4-5] <0.001

AC: adenocarcinoma; GE: gastroesophageal; IQR: interquartile range; NOS: not otherwise specified; OMD:
oligometastatic disease (i.e. <3 liver metastases); PMD: polymetastatic disease (i.e. >3 liver metastases)

The number of liver metastases was 1 (13%), 2 (7%), 3 (6%), 4 (4%), 25 (10%), or not liver OMD
but with the exact number of liver metastases unknown (60%). Thus, liver OMD was detected
in 77 of 295 patients (26%). There were no differences in baseline characteristics between
patients with versus without liver OMD, besides a better performance status in patients with
liver OMD (0-1 in 51% versus 32%, p=0.023). Table 1 demonstrates the patient characteristics
stratified by liver OMD.

In patients with liver OMD (n=77), 4 patients underwent resection of the primary tumor (5.2%).
These primary tumor resections included 2 distal gastrectomies, 1 transhiatal esophagectomy,
and 1 non-specified primary tumor resection. Primary tumor resection was only performed
in patients with liver OMD. Among patients with liver OMD, resection of liver oligometastases
was performed in 3 patients (3.9%, 3/77). A patient underwent metastasectomy of liver OMD
followed by CapOx chemotherapy (n=1), a patient underwent liver wedge resection of liver
OMD and distal gastrectomy (n=1), and a patient underwent EOC chemotherapy, transhiatal
esophagectomy, and radiofrequency ablation of liver OMD (n=1). Thus, resection of the primary
tumor and liver OMD was performed in two patients with liver OMD (2.6%, 2/77).

In addition, in patients with liver OMD chemotherapy alone was performed in 24.6%,
trastuzumab plus chemotherapy in 5.2%, and best supportive care in 67.5%. There was no
difference in the rate of best supportive care between patients with and without liver OMD
(68% versus 67%). Reasons for receiving best supportive care among patients with liver OMD
were poor performance status (n=15), patient request (n=10), tumour burden (n=8), or not
specified (n=20). Among patients for whom the reason for best supportive care was not
specified (n=20), the median age was 81 years (IQR: 71-82), and the performance status was
0-1in 4 patients, 2 in 3 patients, 3 in 2 patients, and not-specified in 7 patients. Table 2 shows
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Table 2. Treatment characteristics of included patients.

Liver OMD Liver PMD

(n=77) (n=218)

Primary tumor resected

Yes 4 5.2% 0 0.0% 4 1.4%
Distal gastrectomy 2 2.6% 0 0.0% 2 0.7%
Transhiatal esophagectomy 1 1.3% 0 0.0% 1 0.3%
Not-specified primary tumor resection 1 1.3% 0 0.0% 1 0.3%

No 73 94.8% 218 100.0% 291 98.6%

Liver metastases treatment
Chemotherapy alone 19 24.6% 64 29.4% 83 28.1%
Monotherapy 2 26% 17 7.8% 19 6.4%
Capecitabin 1 1.3% 16 7.3% 17 5.8%
5-fluorouracil 1 1.3% 1 0.0% 2 0.7%
Doublet 5 6.5% 30 13.8% 35 11.9%
CapOx 3 3.9% 25 11.5% 28 9.5%
FOLFOX 2 2.6% 4 1.8% 6 2.0%
CX 0 0.0% 1 0.5% 1 0.3%
Triplet 12 15.6% 17 7.8% 29 9.8%
EOC 8 10.4% 15 6.8% 23 7.8%
DOC 2 2.6% 2 <1% 4 1.4%
ECC 1 1.3% 0 0.0% 1 0.3%
ECF 1 1.3% 0 0.0% 1 0.3%
Unspecified chemotherapy 1 1.3% 0 0.0% 1 0.3%
Targeted therapy (trastuzumab) plus 4 5.2% 10 4.6% 14 4.7%
chemotherapy
Trastuzumab plus monotherapy 0 0.0% 3 1.4% 3 1.0%
Trastuzumab plus doublet chemotherapy 4 5.2% 7 3.2% 11 3.7%
Surgery for liver metastases 3 3.9% 0 0.0% 3 1.0%

Metastasectomy followed by CapOx 1 1.3% 0 0.0% 1 0.3%

Wedge resection 1 1.3% 0 0.0% 1 0.3%

EOC followed by radiofrequency ablation 1 1.3% 0 0.0% 1 0.3%

Best supportive care 52 67.5% 147 67.4% 199 67.5%
Resection of primary tumor and liver metastases 2 2.6% 0 0.0% 2 0.7%

CapOx = Capecitabin and oxaliplatin; CX = Capecitabin and cisplatinum; DOC = Docetaxel, oxaliplatin, and capecitabine; ECC =
Epirubicin, cisplatinum, and capecitabine; ECF = Epirubicin, cisplatin, and 5-fluorouracil; EOC = Epirubicin, oxaliplatin, and
capecitabine; FOLFOX = leucovorin, 5-fluorouracil and oxaliplatin; OMD: oligometastatic disease (i.e. <3 liver metastases); PMD:
polymetastatic disease (i.e. >3 liver metastases)

the treatment characteristics stratified by liver OMD.

Patients who received best supportive care had higher age, more often male sex, higher
Charlson comorbidity index, worse performance status, and more often an unknown clinical
T-stage as compared with patients who did not receive best supportive care. Patient
characteristics stratified by best supportive care are provided in Supplementary File 2.
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Figure 2. Overall survival curve stratified for treatment of oligometastatic disease.

The median follow-up time was 61 months (IQR: 56-62). A total of five patients were alive at
the end of follow-up (February 1, 2021). Median OS across all patients was 4.0 months (95%
Cl: 3.1-4.5). Median OS among patients with liver OMD was 5.7 months (95% Cl: 4.8-7.5).
Superior OS was independently associated with liver OMD (HR 0.66, 95% Cl: 0.50-0.87; Fig.
2) and with trastuzumab treatment (HR 0.41, 95% Cl: 0.23-0.72; Supplementary File 3). Triplet
compared with doublet chemotherapy was not independently associated with improved OS
(HR 0.94, 95% Cl: 0.57-2.87; Supplementary File 5).

Worse OS was independently associated with unknown nodal stage versus cNO (HR 1.74, 95%
Cl: 1.17-2.60, Supplementary File 6), diffuse-type as compared with intestinal-type
adenocarcinoma (HR 2.06, 95% Cl: 1.32—-3.20; Supplementary File 4), and best supportive care
or monotherapy as compared with doublet chemotherapy (HR 3.61, 95% Cl: 2.55-5.10 and
HR 1.72, 95% Cl: 1.03—-2.87, respectively Supplementary File 5). Table 3 shows the results of
the univariable and multivariable Cox regression analyses for prognostic factors for OS as well
as median OS with 95% Cls for subgroups with 210 patients.
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Table 3. Results of univariable and multivariable Cox proportional hazard models for overall survival.

Number Univariable Multivariable OS in months

HR (95% CI)

HR (95% CI) Median (95% ClI)

Age 1.03 (1.02-1.04) <0.001 0.99 (0.97-1.01) 0.146
Sex
Male 219 reference reference reference reference 4.8 (4.4-5.7)
Female 76 1.42(1.11-1.82) 0.004 1.21(0.91-1.60) 0.073 3.0(2.5-4.6)
Performance status
0 42 reference reference reference reference 7.1(3.9-13.8)
1 67 1.34(0.94-1.92) 0.103 1.21(0.76-1.64) 0.763 5.2 (4.5-8.1)
>1 50 2.71(1.84-3.98) <0.001 1.61(1.06-2.45) 0.062 2.7 (1.4-4.4)
Missing 136 2.01(1.46-2.77) <0.001 1.23(0.86-1.77) 0.068 2.4(1.7-3.8)
Charlson comorbidity index
>4 158 reference reference reference reference 3.2 (2.5-4.1)
1-2 22 0.46 (0.29-0.75)  0.002 0.68 (0.33-1.37) 0.282 5.7 (4.1-18.7)
3-4 106 0.76 (0.60-0.98) 0.014 1.28 (0.75-2.19) 0.735 4.2(2.9-5.2)
Missing 9 0.74 (0.38-1.45) 0.383 0.98 (0.52-1.87)  0.396 4.6 (4.4-NA)
Lauren
Intestinal 118 reference reference reference reference 4.2 (3.1-4.9)
Diffuse 32 1.11(0.77-1.59) 0.341 2.06 (1.32-3.20) 0.001 2.7 (1.1-5.2)
Other 145 0.91(0.72-1.70) 0.578 1.30(0.99-1.69) 0.050 3.9(2.8-4.6)
Clinical tumor stage
cT1-2 104 reference reference reference reference 4.4 (2.6-4.9)
cT3 59 0.80(0.58-1.12) 0.193 1.21(0.82-3.04) 0.976 6.6 (4.6-8.7)
cT4 29 1.05 (0.69-1.60) 0.803 2.03(0.99-4.17) 0.500 3.6 (1.9-6.3)
cTx 103 1.34(1.01-1.76) 0.039 1.79 (0.99-4.22) 0.748 2.4 (1.7-3.7)
Clinical nodal stage
cNO 79 reference reference reference reference 4.9 (4.4-6.6)
cN1 96 0.82 (0.60-1.05)  0.907 0.80 (0.60-1.07)  0.242 5.2 (4.3-8.3)
cN2-3 79 1.08 (0.66-1.27) 0.144 1.10(0.78-1.56) 0.848 4.1(2.9-5.2)
cNx 41 1.71(1.17-2.49) 0.006 1.74 (1.17-2.60) 0.010 1.4 (1.1-3.0)
Liver OMD
No 218 reference reference reference reference 2.7 (2.2-3.8)
Yes 77 0.66 (0.52-0.84) 0.003 0.66 (0.50-0.87)  0.001 5.7 (4.8-7.5)
Primary tumor resected
No 291 NA NA NA NA 4.0 (3.1-4.5)
Yes 4 NA NA NA NA NA
Liver metastases treatment
Doublet 46 reference reference reference reference 9.6 (7.9-15.8)
No treatment 200 3.67(2.67-4.77)  <0.001 3.61(2.55-5.10) <0.001 1.9 (3.9-2.8)
Mono 19 1.22 (0.87-2.17) 0.372 1.72(1.03-2.87) 0.031 4.8 (3.9-12.2)
Triplet 29 1.37(0.87-2.17) 0.168 0.94 (0.57-2.87) 0.848 6.7 (5.1-9.0)
Not specified 1 NA NA NA NA NA
Trastuzumab
No 281 reference reference reference reference 3.7 (2.8-4.3)
Yes 14 0.32(0.20-0.52)  <0.001 0.41(0.23-0.72) 0.008 13.3(7.8-57.8)

HR: hazard ratio; Cl: confidence interval; OS: overall survival; liver OMD: oligometastatic disease (i.e. <3 liver metastases); bold:

statistically significant
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OS of patients with OMD versus without OMD in case of no treatment was 4.8 months (95%
Cl: 4.1-6.3) versus 1.6 months (95% Cl: 1.2-2.1), with monotherapy 6.1 months (95% Cl: 4.8-
NA) versus 4.8 months (95% Cl: 3.8-12.2), with doublet chemotherapy 19.8 months (95% Cl:
7.9-NA) versus 9.0 months (95% Cl: 6.4—14.8), and with triplet chemotherapy 7.8 months (95%
Cl: 5.1-NA) versus 5.5 months (95% Cl: 4.6-20.7).

Sensitivity analyses demonstrated that having 1-2 liver metastases as compared with >2 liver
metastases was independently associated with improved OS (HR 0.60, 95% Cl: 0.43-0.83)
while 1 liver metastasis as compared with >1 liver metastases was not (HR 0.77, 95% Cl:
0.53-1.14).

DISCUSSION

This nationwide population-based cohort study included all patients diagnosed with gastric
or gastroesophageal junction adenocarcinoma in combination with metastatic disease limited
to the liver and a specified number of liver metastases between 2015 and 2017 in the
Netherlands. The incidence of liver OMD (defined as <3 liver metastases) was 26% among
included patients. Patients with liver OMD were rarely treated as such in this cohort since best
supportive care was applied in 68% of patients and only 3% underwent resection of the primary
tumor and liver OMD. Patients with liver OMD (n=77) had a 44% lower chance of death over
time as compared with patients without liver OMD (n=218). Nevertheless, OS in patients with
liver OMD remained relatively poor (median OS 5.7 months).

The rate of best supportive care for patients with liver OMD was comparable to patients
without liver OMD (68% versus 67%). At first sight, this is surprisingly high, considering that
51% of patients with liver OMD had a performance status of 0—1 which could suggest that
these patients potentially could be able to undergo systemic therapy. However, the high rate
of best supportive care among these patients could potentially be explained by high age and
the patient request to refrain from treatment. Importantly, it should be noted that our
perspective on what may be possible in terms of treatment options is biased by the fact that
we often do not have a complete picture of the ‘real world’. Furthermore, the publication
showing that even if patients are considered to be frail, reduced-intensity chemotherapy can
provide a better patient experience without significantly compromising cancer control than
best supportive care had not been published at the time of our data collection®.

The proportion of patients undergoing resection of the primary tumor and liver OMD was very
low between 2015 and 2017 in the Netherlands (3%). This suggests that in the time period of
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the study inclusion, the concept of OMD treatment was not generally applied in the
Netherlands, which may be explained by two factors. First, the results of the FLOT-3 trial were
published in 2017, which was at the end of the study inclusion period (2015-2017). Second,
this population-based study included older and more fragile patients who would not have
been eligible for inclusion in the FLOT-3 trial**. For example, 16% of patients included in our
study had a WHO performance score of >1, while these patients were excluded from the FLOT-
3 trial™.

In addition, this study suggests that doublet chemotherapy was the preferred first-line systemic
therapy regimen in this time period in the Netherlands. Importantly, doublet chemotherapy
(mainly CapOx) was associated with comparable OS as triplet chemotherapy (EOC) and
improved OS as compared with monotherapy or best supportive care. However, the equipoise
in OS between doublet and triplet chemotherapy must be interpreted with care because FLOT
chemotherapy was not used in this time period in the Netherlands. FLOT is associated with
improved OS as compared with ECF/ECC chemotherapy in the perioperative setting®.
Nevertheless, for the general metastatic patient population, docetaxel containing triplet
chemotherapy provides marginal survival benefit, while toxicity is increased!®3!. Thus, FLOT
should not be considered the standard of care for all patients with metastatic gastroesophageal
cancer.

In addition to best supportive care and monotherapy, other independent prognostic factors
for OS identified in the current study, including Lauren classification, are in line with a recent
systemic review for prognostic factors for OS in patients with metastatic esophagogastric
cancer®. The lower proportion of patients with diffuse-type gastric cancer in this study as
compared with population-based cohorts on gastric adenocarcinoma in the Netherlands (11%
versus 38%* and 44%*, respectively) confirms previous studies demonstrating that patients
with diffuse-type gastric cancer are more likely to develop peritoneal metastases while patients
with intestinal-type gastric cancer are more likely to develop liver metastases®. The worse 0OS
in patients with an unknown nodal stage is not a known prognostic factor but perhaps could
be explained by a higher disease stage, which may create increased complexity and less
relevance in documenting and extracting all the data elements resulting in more missing data®.
Recently, the randomized controlled CheckMate 649 trial has shown that the addition of
programmed cell death (PD)-1 inhibition to chemotherapy (CapOx or FOLFOX) improves overall
and progression-free survival as compared with chemotherapy alone in the first-line palliative
setting for advanced or metastatic HER2 negative gastric or gastroesophageal junction
adenocarcinoma®*. Therefore, PD-1 inhibition in combination with chemotherapy can be
considered a new standard of care in the first-line palliative treatment for these patients,
depending on the PD-L1 expression status of their cancer®>. Unfortunately, during our study
period PD-1 inhibition was unavailable in the Netherlands. Therefore, we could not study the
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effect of PD-1 inhibition on patients with liver OMD. A potential treatment approach for gastric
cancer patients with liver OMD could be local treatment for liver metastases combined with
palliative immunotherapy plus chemotherapy, which is currently being investigated in an
ongoing phase Il trial in China (NCT04510064).

Strengths of this study include the study design since it is the first population-based study to
include data on the number of liver metastases. Therefore, this study uniquely provides
information on a nationwide level on (1) the incidence of metastatic disease limited to the
liver among patients with synchronous metastatic gastric cancer; (2) the incidence of liver
OMD (defined as <3 liver metastases) among patients with metastatic disease limited to the
liver. Moreover, this study offers real-world generalizability and applicability since frail and
elderly patients were included. Other strengths include the register-based follow-up resulting
in complete follow-up information for all patients. Potential weaknesses have been partly
addressed in the discussion. Additional limitations include missing data on performance status,
the size of liver metastases, and toxicity of systemic therapy resulting in a less optimal
adjustment in multivariable analyses.

CONCLUSION

In conclusion, liver OMD was detected in 26% of patients with synchronous metastatic gastric
limited to the liver. Patients with versus without liver OMD had independently superior OS.
Nevertheless, OS in patients with liver OMD remained relatively poor, potentially because best
supportive care was applied in 68% of patients, and only 3% underwent resection of the
primary tumor and liver oligometastases. This suggests that the concept of OMD and the
benefit of resection of the primary tumor and oligometastases may still have been relatively
unknown in this disease type during the research years. Triplet chemotherapy (mainly EOC)
compared with doublet chemotherapy (mainly CapOx) was not independently associated with
improved OS. Future studies are warranted to identify which patients benefit from resection
of liver oligometastases.
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The aim of this thesis was to develop a multidisciplinary European consensus statement for
the definition, diagnosis, and treatment of oligometastatic esophagogastric cancer (PART I)
and assess the incidence and treatment of oligometastatic disease in patients with
esophagogastric cancer (PART ).

PART | The OMEC project

Chapter 2. Study protocol of the OMEC project

A study protocol for the OMEC project was developed. The protocol aimed to establish a
multidisciplinary European consensus statement for the definition, diagnosis, and treatment
of oligometastatic esophagogastric cancer. The protocol described 4 parts, including a
systematic review and a meta-analysis (OMEC-1), discussion of real-life clinical cases (OMEC-
2), a Delphi consensus study (OMEC-3), and a clinical practice guideline (OMEC-4). OMEC was
endorsed by the medical societies of medical oncology (ESMO), radiation oncology (ESTRO),
surgical oncology (ESSO), diseases of the esophagus (ESDE), European organization of research
and treatment of cancer (EORTC), international gastric cancer association (IGCA), and Dutch
upper gi cancer group (DUCG). Experts were identified by the aforementioned medical societies
or by a systematic review of last authors of published trials in esophagogastric cancer. The
agreement was categorized as either consensus (275% agreement), fair (50-75% agreement),
or poor/absent (<50% agreement).

Chapter 3. Definitions of oligometastatic esophagogastric cancer and outcomes
after local metastasis-directed therapy.

A systematic review of the literature was conducted on definitions of oligometastatic
esophagogastric cancer. In addition, a meta-analysis was performed on hazard ratios for overall
survival following local treatment for oligometastatic disease versus systemic therapy alone.
A total of 97 studies, including 7 study protocols, and 2 prospective studies, were included. It
was observed that current literature considers esophagogastric cancer spread limited to 1
organ with <3 metastases or 1 extra-regional lymph node station to be oligometastatic disease
(consensus, i.e. 275% agreement). In addition, organ-specific oligometastatic disease burden
could involve bilobar <3 liver metastases, unilateral <2 lung metastases, 1 extra-regional lymph
node station with metastases, or bilateral adrenal gland metastases (consensus). Finally, local
treatment with or without systemic therapy was associated with improved overall survival as
compared with systemic therapy alone in patients with oligometastatic esophagogastric cancer
and in patients with only liver oligometastases from esophagogastric cancer. However, the
included studies were predominantly retrospective and non-randomized, and therefore, had
high risk of bias.
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Chapter 4. Definitions and treatment of oligometastatic esophagogastric cancer
according to multidisciplinary tumor boards in Europe

A total of 15 real-life clinical cases were distributed to 49 multidisciplinary tumor boards of
esophagogastric cancer expert centers in Europe to assess the definition and treatment of
oligometastatic esophagogastric cancer. Oligometastatic disease was considered in patients
with esophagogastric cancer with 1-2 metastases in either the liver, lung, retroperitoneal lymph
nodes, adrenal gland, soft tissue or bone (consensus, i.e. 275% agreement). At follow-up,
oligometastatic disease was considered after a median of 18 weeks of systemic therapy when
no progression or progression in size only of the oligometastatic lesion(s) was seen (consensus).
However, no consensus was identified among multidisciplinary tumor boards on treatment
strategies to be followed in the case of oligometastatic disease. In fact, high practice variability
in treatment strategies for oligometastatic esophagogastric cancer exists in Europe. This
practice variability could potentially affect the quality of care.

Chapter 5. Definition and treatment of oligometastatic esophagogastric cancer: a
Delphi consensus study in Europe

A Delphi consensus methodology was used to develop a multidisciplinary European consensus
statement on the definition, diagnosis, and treatment of oligometastatic esophagogastric
cancer. A total of 65 esophagogastric cancer experts from 49 expert centers across 16 European
countries were requested to participate in a starting meeting, 2 Delphi questionnaire rounds,
and a consensus meeting. Oligometastatic disease in patients with esophagogastric cancer
was limited to 1 organ with <3 metastases or 1 extra-regional lymph node station (consensus,
i.e. 275% agreement). In addition, oligometastatic disease was considered at restaging after
systemic therapy in patients without progression (consensus) or progression in size only (fair
agreement). For patients with synchronous or metachronous oligometastatic disease with a
disease-free interval <2 years, systemic therapy followed by restaging to consider local
treatment for oligometastatic disease was the recommended treatment approach (consensus).
For patients with metachronous oligometastatic disease with a disease-free interval >2 years
either upfront local therapy or systemic therapy followed by restaging to consider local
treatment could be performed.

Chapter 6. A clinical practice guideline for the definition, diagnosis, and treatment
of oligometastatic esophagogastric cancer (OMEC-4)

Clinical practice guideline for definition, diagnosis, and treatment for oligometastatic
esophagogastric cancer were developed. Guidelines were developed according to AGREE Il
and GRADE principles. Guidelines were based on an updated systematic review (including 1
randomized and 4 non-randomized phase Il trials), clinical case discussions, and a Delphi
consensus study by 49 European expert centers for esophagogastric cancer, resulting in
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moderate recommendations. OMD is considered in esophagogastric cancer patients with 1
organ with <3 metastases or 1 involved extra-regional lymph node station. In addition, OMD
continues to be considered in patients with OMD without progression in number of metastatic
sites after systemic therapy. ®F-FDG PET/CT imaging is recommended for baseline staging and
for restaging after systemic therapy when local treatment is considered. For patients with
synchronous OMD or metachronous OMD and a disease-free interval <2 years, recommended
treatment consists of systemic therapy followed by restaging to assess suitability for local
treatment. For patients with metachronous OMD and disease-free interval >2 years, upfront
local treatment is additionally recommended.

PART Il Oligometastatic esophagogastric cancer in clinical practice

Chapter 7. Incidence and survival of patients with oligometastatic esophagogastric
cancer: A multicenter cohort study

The incidence, characteristics, and treatment of patients with oligometastatic esophagogastric
cancer were analyzed in a multicenter retrospective cohort study. Oligometastatic disease (<5
metastases in <2 organs) was present in 24% of patients with synchronous or metachronous
metastatic esophagogastric cancer. The rate of oligometastatic disease was comparable
between the two tertiary referral cancer centers in the Netherlands and Switzerland. Combined
local treatment and systemic therapy was independently associated with improved overall
survival as compared with either systemic therapy alone or local treatment alone for
oligometastatic disease. The improved overall survival in the combined treatment group was
mainly the result of improved progression-free survival, probably due to the synergistic effect
of local and systemic control. Randomized controlled trials are warranted to confirm these
results.

Chapter 8. Metastasectomy or stereotactic radiotherapy for oligometastatic
esophagogastric cancer: a nationwide population-based cohort study

The treatment and outcomes of patients who underwent local treatment for oligometastatic
esophagogastric cancer were analyzed in this population-based study in the Netherlands.
Esophageal cancer was the most common type of cancer (85%), with adenocarcinoma being
the most predominant histology (80%). Most patients underwent local treatment for
oligometastatic disease located in 1 organ (79%), 1 extra-regional lymph node region (12%),
or the peritoneum (9%). Combining local treatment with systemic therapy was independently
associated with improved overall survival as compared with either local treatment or systemic
therapy for oligometastatic disease. These results suggest that combining local treatment of
metastases with systemic therapy is preferred treatment approach for patients with
oligometastatic esophagogastric cancer. However, a randomized controlled trial is desired to
confirm the results due to potential selection bias.
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Summary

Chapter 9. Oligometastatic disease in gastric cancer patients with liver metastases
The incidence and treatment of oligometastatic disease in gastric cancer patients with
synchronous metastatic disease limited to the liver was analyzed in this population-based
cohort study. Oligometastatic disease (i.e. <3 metastases) was present in 26% of gastric cancer
patients with metastatic disease limited to the liver. Patients with liver oligometastatic disease
had improved overall survival as compared with patients without liver oligometastatic disease.
Nevertheless, overall survival among patients with liver oligometastatic disease remained poor
(median overall survival of 5.7 months). Among gastric cancer patients with liver oligometastatic
disease, 2% had resection of the primary tumor and oligometastasis, 30% received
chemotherapy alone, and 68% received best supportive care. The portion of patients receiving
best supportive care (68%) may explain the poor overall survival as it was often related to poor
performance status, patient request to refrain from further treatment, or comorbidities. In
addition, these results suggests that the concept of oligometastatic disease and the benefit
of resection of liver oligometastatic disease may still have been relatively unknown in this
disease type during the study inclusion years.
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This chapter provides a comprehensive overview of the implications and challenges that arise
from the definition, diagnosis, and treatment of oligometastatic esophagogastric cancer within
the context of clinical practice. Additionally, this chapter addressed potential advancements
and future directions.

Oligometastatic disease represents a unique category within the spectrum of metastatic
diseases, challenging the conventional belief in its incurability®. A shift in approach towards
combining local therapy with systemic therapies introduces a potential pathway to cure for
carefully selected patients?. The OMEC initiative has led to a unified consensus among European
experts on defining, diagnosing, and treating oligometastatic esophagogastric cancer, offering
a potential pathway for improved overall survival rates (Chapter 5). The endorsement by
medical societies (ESTRO, ESMO, IGCA, EORTC, DUCG, and ESSO) as well as the multidisciplinary
collaborative design, involving radiation oncologists, medical oncologists, and surgical
oncologists with expertise in oligometastatic disease, ensures a comprehensive perspective
on clinical decision-making (Chapter 2). However, the project’s European focus is predominantly
applicable to esophagogastric adenocarcinoma, potentially overlooking the insights of experts
beyond Europe, especially considering squamous cell carcinoma’s prevalence in Asian
countries®. Therefore, it is worth investigating whether the approach to clinical decision-making
in Europe for oligometastatic esophagogastric squamous cell carcinoma differs from that in
Asian countries.

DEFINITION OF OLIGOMETASTATIC DISEASE

Patient selection is a critical aspect of managing oligometastatic disease. Patient selection
involves the differentiation between patients with oligometastatic disease who could benefit
from local treatment (and systemic therapy) versus those with polymetastatic disease who
benefit from systemic therapy alonel. However, accurate patient selection is hindered by the
scarcity of clinical evidence to inform clinical decision-making (Chapter 3). Consequently,
healthcare professionals must predominantly rely on single-center experience (Chapter 3).
The objective of the OMEC definition of oligometastatic disease is to provide a clinical practice
guideline for clinical decision making in oligometastatic esophagogastric cancer. This clinical
practice guideline is structured around three main principals (Chapter 6). Firstly, to identify
patients who should be classified as having oligometastatic disease and would experience the
most benefit from local treatment of metastases (categorized by consensus in Delphi rounds).
Secondly, to identify patients who could be considered to have oligometastatic disease and
who might experience modest benefit from local treatment of metastases (categorized by fair
agreement in Delphi rounds). Thirdly, patients who should not be considered to have
oligometastatic disease and are expected to experience limited/no benefit from local treatment
of metastases (Figure 1).
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Figure 1. Definition and diagnosis of oligometastatic esophagogastric cancer.

The OMEC clinical practice guidelines for the definition, diagnosis and treatment of
oligometastatic esophagogastric cancer is strengthened by the presence of substantial clinical
evidence. This evidence, gathered from a randomized controlled trial* and various retrospective
and prospective studies®® as well as exert opinion (Chapter 3-9), provides substantial support
for the proposed definition (Chapter 6). The inclusion of clinical evidence adds credibility and
reliability to the consensus statement, reinforcing its validity and enhancing its acceptance
within the medical community. However, we do acknowledge that the validity of this clinical
practice guideline would be further strengthened by randomized controlled data, which is
expected in the coming years'®,
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Besides the OMEC multidisciplinary European consensus definition of oligometastatic
esophagogastric cancer (Chapter 6), several other definitions of oligometastatic esophagogastric
cancer exist (Table 1). For example, the German FLOT-5 phase Il trial*® and the French
SURGIGAST phase llI trial*” use <5 metastases as cut-off for the definition of oligometastatic
disease while the American phase Ill trial** by the National Cancer Institute use <3 metastases
as cut-off for the definition of oligometastatic disease (comparable with OMEC). Furthermore,
the German FLOT-5 trial*® and the French SURGIGAST trial*” enroll patients with up to 2
metastatic sites (including organ and extra-regional lymph node metastases) as well as patients
with peritoneal metastases, which are classified as not oligometastatic disease based on OMEC
(Chapter 5). Finally, the German FLOT-5 trial*®, French SURGIGAST trial*’, and American trial
by the National Cancer Institute! consider oligometastatic disease only in patients without
progression after systemic therapy. Consequently, these studies'®*!” exclude patients with
progression in size only after systemic therapy, while these patients could be considered to
still have oligometastatic disease based on OMEC (Chapter 6).

Therefore, it would be worth investigating to examine the prognostic difference among patients
who have various definitions of oligometastatic disease. Such analysis could focus on
differentiating the outcomes for varying burden of oligometastatic disease, as well as varying
response to systemic therapy. While baseline tumor burden is an important prognostic factor
for overall survival in (oligo)metastatic disease (Chapter 9), it is possible that the response to
systemic therapy holds greater significance. Therefore, defining oligometastatic disease at
baseline may not be the optimal approach for selecting patients for local treatment for
oligometastatic disease.

DIAGNOSIS OF OLIGOMETASTATIC DISEASE

At present, the primary approach for identifying oligometastatic disease is with imaging.
According to OMEC, ¥F-fluorodeoxyglucose (FDG) positron emission tomography (PET) with
intergraded computed tomography (CT) is recommended at baseline in patients with
(suspected) oligometastatic esophagogastric cancer to exclude polymetastatic disease (Chapter
6). In addition, **F-FDG PET/CT imaging is recommended at restaging after systemic therapy
to exclude polymetastatic disease and consider local treatment for oligometastatic disease
(Chapter 6).

This recommendation of ¥F-FDG PET/CT imaging for baseline staging and for restaging after

systemic therapy of oligometastatic disease, is in line with current EMSO clinical practice
guidelines recommendation for baseline staging of esophageal cancer'®. However, the EMSO
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clinical practice guidelines for esophageal cancer does not routinely recommend **F-FDG PET/
CT imaging during follow-up after curative treatment for esophageal cancer®®. In fact,
surveillance protocols after primary curative treatment for esophageal cancer are varied and
inconsistent, reflecting a lack of evidence®.

Inclusion
1 0rgan with <3 metastases or
1involved extra-regional lymph node station

v v

Synchronous or Metachronous OMD
metachronous OMD with DFI >2 years
with DFI <2 years

v

Systemic therapy
followed by restaging
to consider local <
treatment

(*5F-FDG PET/CT)

|
v v

No progression or Progression in the
progression in size only number of metastases
v v v
Local treatment of Second-line systemic Upfront local treatment
OMD therapy and no local of OMD
(+/- primary tumour) treatment of OMD
v

Consider consolidating
systemic therapy

Figure 2. Treatment for oligometastatic esophagogastric cancer.

An international multicenter study of 27 high-volume European and North American
esophagogastric cancer expert centers highlighted significant variation in surveillance policies
after curative therapy for esophageal®. In this study, a total of 4682 patients with curative
treatment for esophageal cancer were included of whom 46% underwent an intensive
surveillance policy (i.e. annual CT or PET/CT for 3 years postoperatively)®. An intensive
surveillance policy was not associated improved overall survival after correction for confounders
among all patients®®. In patients with lower pathological (y)pT stage (i.e. Tis-2), an intensive
surveillance policy was associated with improved overall survival®®. These results suggest that
an intensive surveillance policy should not be performed for all patients with esophageal
cancer after curative therapy, and perhaps only in patients with lower pathological (y)pT stage.
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The question of structured follow-up with regular radiological and endoscopic investigations
for patients who have had surgical treatment for esophageal and gastric cancer is currently
being evaluated in nation-wide study in the UK (SARONG).

Imaging alone might therefore not be a perfect method for selecting patients to undergo local
treatment for oligometastatic disease. Recent studies have indicated a potential new way of
selecting patients for local treatment for oligometastatic disease using biomarkers such as
circulating tumor DNAZ, Circulating tumor DNA are small fragments of DNA containing specific
genetic alterations characteristics of the tumor that are released into the bloodstream by
tumors cells. Circulating tumor DNA can be analyzed from blood samples but also from non-
blood samples such as urine or spinal fluid and are therefore less invasive to obtain as
compared with traditional tumor biopsies?'.

Recently, studies in patients with gastric cancer as well as esophageal cancer have demonstrated
the prognostic value of circulating tumor DNA?%2, Multivariable analysis showed that circulating
tumor DNA status and clinical disease stage were independently associated with survival
outcomes?. In addition, circulating tumor DNA enables earlier detection of recurrence after
treatment compared to standard imaging?.

Another applicability of circulating tumor DNA is monitoring of treatment response. A phase
Il randomized controlled trial is currently evaluating the clearance of circulating tumor DNA
to select patients with oligometastatic esophageal, gastroesophageal junction, gastric,
duodenal, or ampullary adenocarcinoma who would benefit from metastasectomy and/or
cytoreductive surgery®. In this trial patients receive induction chemotherapy and those with
undetectable circulating tumor DNA after systemic therapy (i.e. good response) will be 1:1
randomized to surgery or continuation of chemotherapy alone®. However, it should be noted
that the applicability of this study is unclear because in this study also patients with peritoneal
metastases are included who are considered not to be oligometastatic disease according to
OMEC.

The role of circulating tumor DNA in patients with oligometastatic esophagogastric cancer has
not yet been established but an important role could be to monitor treatment response.
Patients without progression on restaging **F-FDG PET/CT and with undetectable circulating
tumor DNA (i.e. circulating tumor DNA clearance) could be offered local treatment for
oligometastatic disease, while patients with progression of imaging or no circulating tumor
DNA clearance (i.e. circulating tumor DNA persistence) could be offered second-line systemic
therapy.
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TREATMENT OF OLIGOMETASTASIS DISEASE

Developing a consensus treatment algorithm for oligometastatic esophagogastric cancer was
crucial to address the considerable variation in treatment approaches for oligometastatic
disease across Europe (Chapter 3). In fact, our study on the treatment of patients with gastric
cancer with liver oligometastatic disease suggested that the concept of oligometastatic disease
treatment was generally not applied in the Netherlands during 2015 and 2017 (Chapter 8).

According to OMEC, patients with synchronous or metachronous oligometastatic disease with
a disease-free interval of <2 years should first receive systemic therapy followed by restaging
to consider subsequent local treatment for oligometastatic disease (Chapter 6). This treatment
approach is necessary to assess the biological behavior of this heterogeneous patient group
using a “test-of-time”?. If the patient at restaging after systemic therapy does not develop
disease progression (stable disease, partial or complete response), local treatment is
recommended (Chapter 5). Our retrospective data support the recommendation of combined
local treatment and systemic therapy for oligometastatic disease in esophagogastric cancer
since it was associated with improved overall survival compared to either systemic therapy or
local treatment (Chapter 6 and 7). However, it is important to note that the results of these
retrospective studies could be influenced by confounding-by-indication, as more often patients
responded to systemic therapy underwent subsequent local treatment for oligometastatic
disease.

For patients with metachronous oligometastatic disease and a disease-free interval of >2 years,
both upfront local treatment and systemic therapy followed by restaging are considered
suitable treatment options (Chapter 5). Thus, a “test-of-time” may not be necessary for patients
with relatively favorable biological behavior®. This recommendation was in line with phase
Il non-randomized trial by Liu et al.>, which included patients with oligometastatic esophageal
squamous cell cancer. In this trial, 50% patients received combined chemotherapy (in addition
to SBRT)®. The use of chemotherapy was not associated with improved overall survival®.
However, the results of this trial should be interpreted with care because no patients with
oligometastatic esophageal adenocarcinoma were included and immunotherapy was not
applied®.

The OMEC project did not reach a consensus regarding the type and duration of systemic
therapy for oligometastatic disease (Chapter 5). Although =3 months of systemic therapy,
including triplet chemotherapy, could be used, our retrospective study did not find a significant
improvement in overall survival with triplet compared to doublet chemotherapy in patients
with gastric cancer and liver metastases (Chapter 8). However, it is important to note that the
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study period of this study predated the use of FLOT/CapOx chemotherapy in the Netherlands,
which has been shown to improve overall survival compared to ECF/ECC chemotherapy in the
perioperative setting?’. Therefore, the equipoise in overall survival between doublet and triplet
chemotherapy should be interpreted cautiously. Accordingly, a network meta-analysis of
randomized controlled trials showed that fluoropyrimidine, oxaliplatin, and taxane (FOxT) was
the only triplet that was more effective compared with fluoropyrimidine-doublets but was
also associated with increased toxicity compared with fluoropyrimidine and oxaliplatin®.
Therefore, FOXT should be reserved to the physically fit patients?.

Currently, no available data indicates the optimal duration of systemic therapy for
oligometastatic disease. Consequently, ongoing trials are exploring different durations and
agents of systemic therapy (Table 1). For example, the German FLOT-5 trial*® and French
SURGIGAST trial*” use 4 cycles of induction FLOT chemotherapy over a period of 2 months.
Patients without progression are randomized to 4-8 cycles of consolidating FLOT chemotherapy
alone or 4-8 cycles of consolidating FLOT chemotherapy plus surgery*®’. The American phase
Il trial** conducted by the National Cancer Institute utilizes 4 cycles of induction FLOT
chemotherapy or 6 cycles of induction CapOx chemotherapy over a period of 4.5 months.
Patients without progression are randomized to 2 years of consolidating FLOT or CapOx
chemotherapy alone or 2 years of consolidating FLOT or CapOx chemotherapy plus surgery*.

This variation in the duration on the type and duration of systemic therapy can be explained
by 2 perspectives. One perspective is that patients with oligometastatic disease undergo a
palliative treatment. Therefore, a longer course of systemic therapy may be more effective to
eliminate patients with disease progression early during treatment. Another viewpoint is that
patients with oligometastatic disease undergo a potentially curative treatment. Therefore, the
aim is to treat the disease aggressively and promptly, before it can develop new metastases
or drug resistance, which suggests a short but more intensive course of systemic therapy.

This question is again relevant if we look at the role of immunotherapy for oligometastatic
disease. Immunotherapy is a new form of systemic therapy that targets immune checkpoints®.
One of these immune checkpoints is programmed cell death protein 1 receptor (PD-1) and its
ligand PD-L1%. Therapeutic antibodies for this immune checkpoint pathway are nivolumab
(which targets the PD-L1) and pembrolizumab (which targets the PD-1)*. The PD-1/PD-L1
expression can be assessed using various methods including the combined positive score (CPS)
or tumor proportion score (TPS)%.

Recently, combined nivolumab plus chemotherapy or pembrolizumab plus chemotherapy (i.e.
chemo-immunotherapy) have been shown to improve overall survival in the first-line palliative
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setting for patients with metastatic esophagogastric cancer, specifically those with a
adenocarcinoma and CPS > 1% (CheckMate 649°) or squamous cell carcinoma and CPS > 10%
(KEYNOTE-590%!). Additionally, nivolumab monotherapy has been shown to improve disease-
free survival in the adjuvant setting for patients with esophageal cancer with a pathologic
incomplete response after neoadjuvant chemoradiotherapy plus surgery (CheckMate 5773%2)
while adjuvant nivolumab plus chemotherapy did not improve relapse-free survival in the
adjuvant setting for gastric cancer patients with incomplete response after neoadjuvant
chemotherapy plus surgery (ATTRACTION-5)33,

Give the different immunotherapy regimens used depending on the disease stage
(immunotherapy monotherapy in the curative adjuvant setting or chemo-immunotherapy in
the first-line palliative setting), it currently unclear if patients with oligometastatic disease
should receive chemo-immunotherapy as an induction regimen or immunotherapy
monotherapy as consolidation after systemic therapy and local treatment.

OMEC-5

The final subproject of OMEC, is a phase lll clinical trial (OMEC-5). We designed a phase IlI
randomized clinical trial that was recently accepted for central support by EORTC to
prospectively evaluate the suggested treatment approach.

The aim is to determine the best timing of local metastasis-directed therapy for antitumor
immune-stimulation. In this EORTC-supported trial involving 15-20 European expert centers
from the OMEC consortium, the primary aim is to assess the potential benefit in progression-
free survival of prolonged versus short chemo-immunotherapy duration before local
metastasis-directed treatment in patients with oligometastatic esophageal cancer.

Local Tx for all i

lesions.
(n=100)

i No progression
(n=100)
Progression
i randomization (n=45)

No progression &
Inclusion eligible for local
Esophagogastric Tx
AC it for Tx Restaging (n=290)
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Local Tx for all
Progression or lesions (n=145)

S COSEIN 1ot cligible for
* * — local Tx Progression
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Figure 3. Study flowchart for the EORTC OMEC-5 randomized phase Ill trial.
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Eligible patients will receive standard chemo-immunotherapy. Those without progression at
4 months and eligible for local treatment will be randomly assigned (1:1) to receive either an
additional 4 months of immunotherapy with subsequent local treatment to all disease sites
(Arm 1) or direct local treatment (Arm 2; Figure 3). The type of local treatment can involve

SBRT, metastasectomy, radiofrequency/microwave ablation.

The primary outcome is progression-free survival. Secondary outcomes include translational
outcomes, such as assessment of ctDNA as prognostic/predictive markers of survival, local
treatment efficacy, and early detection of progression. The trial aims to include 290 patients
to detect a hazard ratio for progression-free survival of 0.70, increasing median progression-

free survival from 11 to 16 months. The total expected study duration is 53 months.

CONCLUSIONS

The conclusions reached in this thesis can be summarized as follows (Figure 4):

OLIGOMETASTATIC ESOPHAGOGASTRIC CANCER

Recommendations from a Delphi consensus study in Europe

Definition of
oligometastatic disease
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Figure 4. Summary of conclusions of this thesis.
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PART | The OMEC project
e The first multidisciplinary European consensus statement for the definition, diagnosis, and
treatment of oligometastatic esophagogastric cancer was developed.

L]

Oligometastatic disease should be considered in patients with esophagogastric cancer with
<3 metastases in 1 organ or 1 involved extra-regional lymph node station.

Patients with esophagogastric cancer with synchronous or metachronous oligometastatic
disease with a disease-free interval of <2 years should undergo systemic therapy followed
by restaging to consider local treatment.

Patients with esophagogastric cancer with metachronous oligometastatic disease with a

disease-free interval of >2 years, could also undergo upfront local treatment.

o At restaging after systemic therapy, local treatment for oligometastatic disease should be
considered in patients without progression or could be considered in patients with
progression in size only.

o After systemic therapy and local treatment for oligometastatic disease, consolidating
immunotherapy could be considered.

¢ Baseline staging and restaging after systemic therapy (when local treatment is considered)

in patients with oligometastatic esophagogastric cancer should be performed with 18F-FDG

PET/CT.

PART Il Oligometastatic esophagogastric cancer in clinical practice
¢ Oligometastatic disease was present in 24% of patients with synchronous or metachronous
metastatic esophagogastric cancer.

Liver oligometastatic disease (<3 liver metastases) was present among 26% of patients with
gastric cancer with metastatic disease limited to the liver.

Liver oligometastatic disease in gastric cancer was associated with improved overall survival
as compared with liver polymetastatic disease (>3 liver metastases).

Retrospectively, combined local treatment and systemic therapy for oligometastatic
esophagogastric cancer was associated with the best overall survival.

Retrospectively, no improvement in overall survival was associated with triplet compared
to doublet chemotherapy in patients with gastric cancer and liver metastases.

The concept of oligometastatic disease treatment for patients with gastric cancer and liver
metastases was generally not applied in the Netherlands during 2015 and 2017.
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APPENDICES

SUMMARY IN DUTCH — NEDERLANDSE SAMENVATTING

Jaarlijks krijgen ongeveer 4.000 patiénten in Nederland de diagnose slokdarm- of maagkanker.
Het aantal nieuwe gevallen van slokdarmkanker neemt in Nederland toe en bedroeg in 2019
ongeveer 3.000 patiénten. Hiermee heeft Nederland relatief gezien het hoogste aantal nieuwe
gevallen van slokdarmkanker in Europa. Daarentegen neemt het aantal nieuwe gevallen van
maagkanker af; in 2019 bedroeg het aantal nieuwe gevallen ongeveer 1.000 patiénten.

Jaarlijks overlijden ongeveer 3.000 patiénten in Nederland aan slokdarm- of maagkanker. De
overleving bij slokdarm- of maagkanker is relatief slecht, aangezien bij ongeveer 35-45% van
de patiénten de ziekte al (synchroon) gemetastaseerd is op het moment van eerste presentatie.
Bovendien ontwikkelt ongeveer 35% van de patiénten na curatieve behandeling van de
primaire tumor (metachroon) gemetastaseerde ziekte. Een groot deel van de patiénten met
gemetastaseerde ziekte kan niet meer worden genezen, en de prognose voor deze groep is
somber, met een mediane overleving van 6 maanden.

Bij een deel van de patiénten met gemetastaseerde ziekte is het aantal metastasen beperkt;
dit wordt aangeduid als ‘oligometastasen’. Het concept van oligometastasen werd voor het
eerst geintroduceerd in 1995 door Hellman en Weichselbaum en beschrijft een ziektestadium
tussen lokale ziekte en uitgebreide gemetastaseerde ziekte. Dit concept suggereert dat lokale
behandeling van oligometastasen, bijvoorbeeld door metastasectomie of stereotactische
bestraling (SBRT), kan leiden tot een verbeterde overleving of zelfs genezing. Toch blijft
systeemtherapie tot op heden de standaardbehandeling en wordt dit nog steeds aanbevolen
in de huidige Europese en landelijke behandelrichtlijnen.

Recent is aangetoond in verschillende gerandomiseerde studies dat lokale behandeling van
oligometastasen daadwerkelijk leidt tot een verbetering van de overleving. Twee van deze
studies hebben laten zien dat bij patiénten met oligometastasen van longkanker, SBRT in
combinatie met systeemtherapie een betere overleving biedt dan alleen systeemtherapie. Een
andere gerandomiseerde studie toonde aan dat SBRT in combinatie met standaard palliatieve
behandeling (met chemotherapie of observatie) een verbeterde overleving oplevert vergeleken
met alleen standaard palliatieve behandeling bij patiénten met prostaat-, long-, darm-, of
borstkanker.

Momenteel is er één gerandomiseerde studie verricht naar de lokale behandeling van
oligometastasen bij slokdarm- of maagkanker, naast zes niet-gerandomiseerde prospectieve
studies. Sommige van deze studies suggereren dat lokale behandeling van oligometastasen
kan leiden tot een verbeterde overleving. Hierdoor wordt lokale behandeling van
oligometastasen in toenemende mate toegepast.
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Echter, de resultaten van verschillende studies over de lokale behandeling van oligometastasen
bij slokdarm- of maagkanker zijn moeilijk te vergelijken, omdat er tot op heden geen eenduidige
definitie van oligometastasen bij slokdarm- of maagkanker bestaat. Daarnaast is het onduidelijk
welke behandelaanpak het meest geschikt is bij oligometastasen: alleen lokale behandeling,
of systeemtherapie gevolgd door lokale behandeling in het geval van een goede respons op
de systeemtherapie.

Om de verschillen in diagnose en behandeling van oligometastasen bij slokdarm- of maagkanker
te identificeren en te overbruggen, hebben wij het OligoMetastatic Esophagogastric Cancer
Project (OMEC) opgezet. Het doel van het OMEC-project is het ontwikkelen van een
multidisciplinaire consensus statement voor de diagnose en behandeling van oligometastasen
bij slokdarm- of maagkanker.

DEEL1 Het OMEC-project

Hoofdstuk 2. Het studieprotocol van het OMEC-project

Het OMEC-project bestaat kort samengevat uit vijf studies. Allereerst wordt een systematische
review naar de definities van oligometastasen bij slokdarm- of maagkanker in de literatuur
uitgevoerd, gevolgd door een meta-analyse van de uitkomsten na lokale behandeling van
oligometastasen vergeleken met alleen systeemtherapie (OMEC-1). Ten tweede worden real-
life casussen besproken binnen multidisciplinaire teams van expertisecentra voor slokdarm- of
maagkanker in Europa, met als doel te bepalen of een casus oligometastasen betreft en wat
de optimale behandeling zou moeten zijn. Ten derde omvat het project een Delphi-
consensusstudie, bestaande uit een introductiebijenkomst, twee online Delphi-
vragenlijstrondes, en een consensusbijeenkomst (OMEC-3), waarbij de resultaten van de twee
voorgaande OMEC-studies als input dienden voor de Delphi-rondes. Het OMEC-project wordt
ondersteund door de Europese verengingen voor medische oncologie (ESMO), radiotherapie
(ESTRO), chirurgische oncologie (ESSO), maagkanker (IGCA), slokdarmkanker (ESDE), onderzoek
naar de behandeling van kanker (EORTC), en de Nederlandse slokdarm- of maagkanker groep
(DUCG). De mate van overeenstemming in de OMEC-studies wordt geclassificeerd als slecht/
afwezig (<50% overeenstemming), matig (50-75% overeenstemming), of consensus (275%
overeenstemming).

Hoofdstuk 3. Definitie van oligometastasen bij slokdarm- of maakanker en
uitkomsten na lokale behandeling van oligometastasen

Er werd een literatuurstudie uitgevoerd naar studies of studieprotocollen die een definitie
rapporteerden van oligometastasen bij patiénten met slokdarm- of maagkanker met een
adenocarcinoom of plaveiselcelcarcinoom. De primaire uitkomstmaat was het maximale aantal
organen en metastasen dat werd beschouwd als oligometastasen. Samenvattend beschouwt
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de huidige literatuur (bestaande uit 97 studies of studieprotocollen) een patiént met slokdarm-
of maagkanker met 1 orgaan en <3 metastasen of 1 extra-regionaal lymfeklierstation met
metastasen als oligometastasen (consensus). Ook wordt een patiént met slokdarm- of
maagkanker met <3 bilaterale levermetastasen, <2 hersenmetastasen, <2 unilaterale
longmetastasen, of unilaterale bijniermetastasen beschouwd als oligometastasen. Ten slotte
bleek uit niet-gerandomiseerde studies, met een hoog risico op bias, dat lokale behandeling
van oligometastasen, met of zonder systeemtherapie, tot een verbetering van de overleving
leidt in vergelijking met alleen systeemtherapie, zowel bij patiénten met oligometastasen als
bij patiénten met alleen lever oligometastasen van slokdarm- of maagkanker.

Hoofdstuk 4. Definitie van oligometastasen bij slokdarm- of maakanker volgens
multidisciplinaire tumor teams in Europa

Expertisecentra in Europa werden verzocht om 15 real-life casussen te bespreken in hun
multidisciplinaire teams, met specifieke vragen over de diagnose en behandeling van
oligometastasen. In totaal hebben 47 centra de casussen volledig besproken (96%). Casussen
met 1-2 metastasen in de lever, longen, retroperitoneale lymfeklieren, bijnieren, weke delen,
of botten werden als oligometastasen beschouwd (consensus). Bij herstadiéring na
systeemtherapie werden patiénten zonder progressie of met progressie in alleen de grootte,
maar niet in het aantal oligometastasen, eveneens als oligometastasen beschouwd (consensus).
Er was echter geen consensus over de behandeling van oligometastasen. Deze studie toont
aan dat er onder verschillende expertisecentra in Europa wel overeenstemming is over de
definitie van oligometastasen, maar niet over de behandeling ervan. Deze variabiliteit in
behandelingsbenaderingen zou mogelijk kunnen leiden tot een verminderde kwaliteit van
zorg.

Hoofdstuk 5. Definitie en behandeling van oligometastasen bij slokdarm- of
maakanker: een Delphi consensus studie in Europa

Om een multidisciplinaire Europese consensusstatement te formuleren over de definitie,
diagnose, en behandeling van oligometastasen bij slokdarm- of maagkanker, werden 65 experts
uit 49 expertisecentra in 16 verschillende Europese landen uitgenodigd om deel te nemen aan
deze Delphi-consensusstudie. De input voor de Delphi-consensusvragenlijst was gebaseerd
op twee onderdelen: 1) een literatuurstudie naar de definities van oligometastasen in de
huidige literatuur en 2) de bespreking van real-life casussen in multidisciplinaire teams van
slokdarm- of maagkankerexpertisecentra. Het Delphi-consensusproces bestond uit een
introductiebijeenkomst, twee online Delphi-vragenlijstrondes, en een consensusbijeenkomst.
Er werd consensus bereikt dat een patiént met slokdarm- of maagkanker met 1 orgaan met
<3 metastasen of 1 extra-regionaal lymfeklierstation met metastasen, als oligometastasen
wordt beschouwd. Ook werd vastgesteld dat bij herstadiéring na systeemtherapie, als er geen
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progressie in het aantal metastasen is opgetreden, dit eveneens als oligometastasen wordt
beschouwd. De aanbevolen behandeling voor een patiént met slokdarm- of maagkanker met
synchrone of metachrone oligometastasen met een ziektevrij interval van <2 jaar bestaat uit
systeemtherapie, gevolgd door herstadiéring om de mogelijkheid van lokale behandeling van
oligometastasen te overwegen. Bij patiénten met een ziektevrij interval van >2 jaar is directe
lokale behandeling een aanvullende behandel optie. Concluderend heeft het OMEC-project
geleid tot het eerste Europese multidisciplinaire consensusstatement voor de definitie,
diagnose, en behandeling van oligometastasen bij patiénten met slokdarm- of maagkanker.
Deze consensusstatement moet nog gevalideerd worden in een prospectieve studie.

DEEL 2 Klinische studies over oligometastasen bij slokdarm- en maagkanker

Hoofdstuk 6. Metastasectomie of stereotactische bestraling voor oligometastasen
van slokdarm- of maagkanker

De incidentie en behandeling van slokdarm- of maagkankerpatiénten met oligometastasen
werden geanalyseerd in deze retrospectieve cohortstudie. Oligometastasen waren aanwezig
bij 21% van de patiénten met synchroon of metachroon gemetastaseerde slokdarm- of
maagkanker. Lokale behandeling van oligometastasen in combinatie met systemische therapie
leidde tot een significante verbetering van de overleving, vergeleken met alleen systeemtherapie
of alleen lokale behandeling. De verbetering in overleving bij de groep die een gecombineerde
behandeling onderging, was met name te danken aan een verbeterde progressievrije
overleving, waarschijnlijk als gevolg van een synergistisch effect tussen lokale en systemische
controle. Gerandomiseerde studies zijn echter noodzakelijk om deze bevindingen te bevestigen.

Hoofdstuk 7. Metastasectomie of stereotactische bestraling voor oligometastasen
van slokdarm- of maagkanker: een populatie studie

De behandeling en uitkomsten na lokale behandeling van oligometastasen bij slokdarm- of
maagkanker in Nederland werden geanalyseerd in deze populatiestudie. Lokale behandeling
van oligometastasen met metastasectomie of stereotactische bestraling was onafhankelijk
geassocieerd met een verbeterde overleving in vergelijking met alleen lokale behandeling of
een referentiegroep van patiénten met slokdarm- of maagkanker die in dezelfde periode alleen
chemotherapie kreeg. Deze bevindingen bevestigen eerdere studies die suggereren dat de
voorkeursbehandeling voor patiénten met oligometastasen bestaat uit een combinatie van
lokale behandeling en systeemtherapie. Gerandomiseerde studies zijn echter noodzakelijk om
deze resultaten te bevestigen.

Hoofdstuk 8. Oligometastasen in patiénten met maagkanker en lever metastasen
De incidentie en behandeling van oligometastasen bij patiénten met maagkanker en synchrone
metastasen beperkt tot de lever werden geanalyseerd in deze populatiestudie. Lever

203



APPENDICES

oligometastasen (<3 lever metastasen) kwamen voor bij 26% van de patiénten met synchroon
gemetastaseerde maagkanker beperkt tot de lever. Patiénten met oligometastasen in de lever
hadden een betere overleving dan patiénten zonder oligometastasen in de lever (>3 lever
metastasen) Desondanks was de overleving bij patiénten met lever oligometastasen relatief
laag, met een mediane overleving van 5,7 maanden. De behandeling van lever oligometastasen
bestond bij 2% van de patiénten uit resectie van de primaire tumor en metastasen, bij 30%
uit chemotherapie, en bij 68% uit ondersteunende zorg (geen kankergerichte therapie). De
relatief slechte overleving bij patiénten met oligometastasen kan mogelijk worden verklaard
door het feit dat 68% van de patiénten ondersteunende zorg ontving, waarbij factoren zoals
slechte conditie en comorbiditeiten een rol speelden.
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