
Radiotherapy and Oncology 173 (2022) 269–276
Contents lists available at ScienceDirect

Radiotherapy and Oncology

journal homepage: www.thegreenjournal .com
Original Article
Incidence and survival of patients with oligometastatic esophagogastric
cancer: A multicenter cohort study
https://doi.org/10.1016/j.radonc.2022.06.012
0167-8140/� 2022 The Authors. Published by Elsevier B.V.
This is an open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).

⇑ Corresponding author at: Department of Radiation Oncology, University
Hospital Zürich, Rämistrasse 100, 8091 Zürich, Switzerland.

E-mail address: Matthias.Guckenberger@usz.ch (M. Guckenberger).
Tiuri E. Kroese a,b,c, Sebastian M. Christ a, Peter S.N. van Rossumb, Matthijs D.L. Burger b,c, George S. Buijs b,c,
Urs Mühlematter d, Nicolaus Andratschke a, Jelle P. Ruurda c, Martin Hüllner d, Christian A. Gutschow e,
Richard van Hillegersberg c, Matthias Guckenberger a,⇑
aDepartment of Radiation Oncology, University Hospital Zurich, University Zurich, Switzerland; bDepartment of Radiation Oncology; cDepartment of Surgery, University Medical
Center Utrecht, Utrecht University, The Netherlands; dDepartment of Nuclear Medicine; and eDepartment of Surgery and Transplantation, University Hospital Zurich, University
Zurich, Switzerland
a r t i c l e i n f o

Article history:
Received 21 February 2022
Received in revised form 6 June 2022
Accepted 15 June 2022
Available online 24 June 2022

Keywords:
Esophageal neoplasms
Gastric neoplasms
Radiosurgery
Metastasectomy
Neoplasm metastasis
Lymphatic metastasis
a b s t r a c t

Purpose/Objective: This multicenter study assessed the incidence and survival of patients with esopha-
gogastric 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 iden-
tified. Patients with de-novo OMD were included (first-time diagnosis of �5 distant metastases on 18F-
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 cat-
egorized into (1) systemic therapy, (2) local treatment (stereotactic body radiotherapy or metastasec-
tomy), (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 ana-
lyzed 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 can-
cer (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 sys-
temic therapy (13%), or best supportive care (18%). Median follow-up was 14 months (interquartile
range: 7–27). Median OS was 16 months (95% CI: 13–21). Improved OS was independently associated
with local plus systemic therapy compared with systemic therapy alone (hazard ratio [HR] 0.47, 95% con-
fidence interval [CI]: 0.25–0.87). Worse OS was independently associated with squamous cell carcinoma
(HR 1.70, 95% CI: 1.07–2.74), bone oligometastases (HR 2.44, 95% CI: 1.28–4.68), brain oligometastases
(HR 1.98, 95% CI: 1.05–4.69), and two metastatic locations (HR 2.07, 95% CI: 1.04–4.12). Median OS after
local plus systemic therapy was 35 months (95% CI: 22-NA) as compared with 13 months (95% CI: 9–21,
p < 0.001) after systemic therapy alone for OMD.
Conclusion: Patients with metastatic esophagogastric cancer present in 25% with de-novo OMD. Local
treatment of OMD plus systemic therapy was independently associated with long-term OS and indepen-
dently improved OS when compared with systemic therapy alone. Randomized controlled trials are war-
ranted to confirm these results.
� 2022 The Authors. Published by Elsevier B.V. Radiotherapy and Oncology 173 (2022) 269–276 This is an

open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).
Oligometastatic disease (OMD) implies that radical local treat-
ment of OMD (e.g., stereotactic body radiotherapy [SBRT] or metas-
tasectomy) could slow down disease progression and improve
overall survival (OS) [1]. 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) [2,3]. 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 [4].

Up until recently, a consistent definition of OMD did not exist.
Therefore, these RCTs [2–4] included quite inhomogeneous patient
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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 Organisation for
Research and Treatment of Cancer (EORTC) by developing a con-
sensus classification and nomenclature of OMD [5]. In addition,
ESTRO and the American Society for Radiotherapy (ASTRO) con-
vened a committee to establish consensus guidelines regarding
the definition of OMD [6]. Currently, de-novo OMD can be defined
as the first-time diagnosis of �5 safely treatable metastases, with-
out a previous history of polymetastatic disease, and with a con-
trolled primary tumor regarded as optional [6].

For esophagogastric cancer, no consensus has been reached
regarding the definition or treatment of OMD. Therefore, the Oligo-
Metastatic Esophagogastric Cancer (OMEC) consortium has initi-
ated 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 [7] 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 [8]. These
results will be used for input into Delphi consensus rounds
(OMEC-3) in order to establish a multidisciplinary European con-
sensus statement on the definition and treatment of oligometa-
static 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 [9,10]. However, because of the exclusion of
OMD patients who underwent systemic therapy alone, these stud-
ies do not enable to compare different treatment strategies of OMD
[9,10]. In addition, the incidence of de-novo OMD among patients
with metastatic esophagogastric cancer remains unclear from both
studies [9,10].

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. Sec-
ondary aims were to determine progression-free survival (PFS) and
the incidence of de-novo OMD among patients with metastatic
esophagogastric cancer.
Methods

Ethical statement

The institutional review boards of the UMC Utrecht and Univer-
sity Hospital Zurich approved this multicenter study and waived
the need for informed consent. This study was performed in accor-
dance 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 pro-
vided in Supplementary File 1.
Patient inclusion

Between 2010 and 2021, consecutive patients diagnosed at the
UMC Utrecht or University Hospital Zurich with metastatic esoph-
agogastric cancer were eligible for inclusion in this European mul-
ticenter 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 18F-fluorodeoxyglucose positron emission tomogra-
phy with integrated computed tomography (18F-FDG-PET/CT)
without a previous history of polymetastases (i.e. >5 distant metas-
tases, peritoneal or pleural carcinomatosis) in accordance with rec-
ommendations by ESTRO, ASTRO, and EORTC[5,6].
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Treatment of primary tumor and OMD

Control of the primary tumor was considered in patients who
underwent primary tumor resection or definitive chemoradiother-
apy without locoregional recurrence. Treatment of OMD was clas-
sified 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 �10 Gy
per fraction with �1 fraction(s), �7Gy per fraction with �5 frac-
tions, or �5 Gy per fraction with �10 fractions. Best supportive
care could include no treatment of OMD or palliative (e.g., anal-
gesic) radiotherapy only.
Staging

Patients with esophageal cancer underwent baseline staging
with 18F-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. �cT3 and/or cN+)
[11–15]. Follow-up in The Netherlands was performed without
standardized imaging and/or endoscopy protocol according to
Dutch national guidelines [14,15]. Follow-up in Switzerland was
done with standardized imaging and endoscopy protocol, consist-
ing of contrast-enhanced 18F-FDG-PET/CT or contrast-enhanced CT
every 6 months during the first 3 years after primary tumor treat-
ment and subsequently annually 18F-FDG-PET/CT or CT as well as
standard annually endoscopies. Clinical and pathological staging
was according to TNM 8th edition [16]. Patients with peri-
esophageal cervical lymph node metastases were not included
because this was considered to be locoregional lymph node metas-
tases (and not extra-regional lymph node metastases) according to
TNM 8th edition [16].
OMD characteristics

The location of OMDwas classified into an extra-regional lymph
node station, liver, lung, bone, brain, other solitary organ (i.e. adre-
nal 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 diagnosis of the primary tumor and OMD. The disease-free
interval was categorized into 0, �6 months, or >6 months [17].
Outcomes

The primary outcomes of this study were OS and prognostic fac-
tors for OS. OS was defined as the time interval between the first-
time diagnosis of de-novo OMD and death or last follow-up. Prog-
nostic factors for OS were analyzed using multivariable Cox pro-
portional hazard models and expressed with hazard ratios (HRs)
with 95% confidence intervals (CIs). Secondary outcomes were
PFS and the incidence of de-novo OMD among patients with meta-
static esophagogastric cancer. PFS was defined as the time interval
between the first-time diagnosis of de-novo OMD and disease pro-
gression, death, or last follow-up.
Statistical analyses

Categorical variables were described using frequencies with
proportions and compared using Fisher’s exact test. Parametric
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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 deter-
mined 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 [18]. 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 supportive care),
OMD state (synchronous vs. metachronous), and primary tumor
treatment (controlled vs. not controlled)[18]. Complete case anal-
yses were performed. A two-sided p-value < 0.0 5 was considered
statistically significant.

Results

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 205 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.

Included patients had a median age of 65 years (IQR: 59–71),
76.5% were male, and 88.5% had a performance score of 0–1. Most
patients were diagnosed with a poorly differentiated (49.5%)
Fig. 1. Overview of p
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adenocarcinoma (79.0%) of the esophagus (73.0%). The predomi-
nant clinical disease stage was cT3 (63.5%) and cN1 (42.5%). The
pathological disease stage was pT3 (50.0%) and pN0 (38.6%), among
patients who underwent primary tumor resection. Her2Neu posi-
tivity of the primary tumor or oligometastases was found in
15.5% of patients. The majority of patients (52.0%) had metachro-
nous OMD. The number of OMD lesions was 1 (52.5%), 2 (39.5%),
3 (9.5%), 4 (3.5%), or 5 (4.0%). The number of OMD locations was
1 (88.5%) or 2 (11.5%). Patient characteristics are presented in
Table 1.

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), adre-
nal 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 15 months
(IQR: 10–24), and the median time interval between the comple-
tion of primary tumor treatment and OMD 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 pro-
ceed to surgery after neoadjuvant treatment or developed recur-
rence of the primary tumor. Supplementary File 2 lists the
patient characteristics stratified by OMD state (metachronous ver-
sus synchronous).

Treatment of OMD was local treatment alone (43.5%), systemic
therapy alone (25.0%), local plus systemic (13.5%), or best support-
ive care (18.0%). Local treatment of OMD consisted of patients
atient inclusion.



Table 1
Patient characteristics.

Overall
(n = 200)

Median age [IQR] 65 [59–71]
Sex Male 153 (76.5)

Female 47 (23.5)

Performance score WHO 0–1 177 (88.5)
WHO >1 22 (11.0)
Missing 1 (0.5)

Primary tumor location Esophagus 146 (73.0)
Cardia 32 (16.0)
Stomach 22 (11.0)

Clinical tumor stage cT1 13 (6.5)
cT2 30 (15.0)
cT3 127 (63.5)
cT4 19 (9.5)
Missing 11 (5.5)

Clinical nodal stage cN0 53 (26.5)
cN1 85 (42.5)
cN2 36 (18.0)
cN3 19 (9.5)
Missing 7 (3.5)

Pathological tumor stage* pT0 20 (15.2)
pT1 18 (13.6)
pT2 17 (12.9)
pT3 66 (50.0)
pT4 11 (8.3)
Missing 1 (0.5)

Pathological nodal stage* pN0 51 (38.6)
pN1 41 (31.1)
pN2 24 (18.2)
pN3 15 (11.4)

Histology AC 158 (79.0)
SCC 42 (21.0)

Signet ring cell carcinoma 14 (7.0)

Her2Neu positivity 31 (15.5)

Differentiation grade Well 16 (8.0)
Moderate 33 (16.5)
Poor 99 (49.5)
Missing 52 (26.0)

Controlled primary tumor Yes 136 (68.0)
No 54 (32.0)

OMD state Synchronous 96 (48.0)
Metachronous 104 (52.0)

Number of OMD lesions 1 105 (52.5)
2 61 (30.5)
3 19 (9.5)
4 7 (3.5)
5 8 (4.0)

Number of OMD locations 1 177 (88.5)
2 23 (11.5)

AC = adenocarcinoma; SCC = squamous cell carcinoma; * = among patients who had
primary tumor resection; OMD = oligometastatic disease.

Table 2
Treatment characteristics.

Primary tumor treatment n = 200 (%)

Controlled 133 66.5%
Upfront resection 19 9.5%
CRT 21 10.5%
Neoadjuvant treatment + resection 93 46.5%

Not controlled 64 32.0%
Treatment of OMD

Systemic therapy alone 50 25.0%

CapOx 17 8.5%
FLOT 7 3.5%
EOX/ECC 6 3.0%
FOLFOX 4 2.0%
Other 2 1.0%
CapOx + Trastuzumab 7 3.5%
FLOT + Trastuzumab 3 1.5%
Other + Trastuzumab 4 2.0%

Local treatment alone 87 43.5%

SBRT 42 21.0%
Metastasectomy 33 16.5%
RFA 3 1.5%
Metastasectomy + SBRT 9 4.5%

Local plus systemic therapy 27 13.5%

SBRT plus systemic therapy 10 5.0%
Metastasectomy plus systemic therapy 10 5.0%
CRT 7 3.5%

Sequencing of systemic therapy in relation to local

treatment
Systemic therapy before local treatment 16 8.0%
Systemic therapy concomitant with local treatment 7 3.5%
Systemic therapy after local treatment 4 2.0%

Best supportive care 36 18.0%

CRT = chemoradiotherapy; CapOx = capecitabine and oxaliplatin; FLOT = docetaxel,
oxaliplatin, leucovorin, and 5-fluorouracil; EOX/ECC = epirubicin, oxaliplatin/ cis-
platin, and capecitabine; FOLFOX = leucovorin, fluorouracil, and oxaliplatin;
SBRT = stereotactic body radiation therapy; RFA = radiofrequency ablation.

Incidence and survival of patients with oligometastatic esophagogastric cancer: A multicenter cohort study
undergoing SBRT (21.0% of total), metastasectomy (16.5%), metas-
tasectomy plus 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 ther-
apy 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 treat-
ment 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
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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 character-
istics 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. �3 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.

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%). Supple-
mentary File 5 shows treatment modalities stratified by the loca-
tion of OMD and Supplementary File 6 shows the applied SBRT
schedules with biologically effective dosage using EQD2.

The median follow-up time was 14 months (IQR: 7–27), and
28% of patients were alive at the end of follow-up. Median
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follow-up for surviving patients was 25 months (IQR: 13–39).
Median OS across all included patients was 16 months (95% CI:
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 com-
pared with systemic therapy alone of OMD (HR 0.46, 95% CI: 0.25–
0.87). Worse OS was independently associated with squamous cell
carcinoma histology (HR 1.70, 95% CI: 1.06–2.73), bone
oligometastases (HR 2.65, 95% CI: 1.39–5.06), brain oligometas-
tases (HR 1.98, 95% CI: 1.05–4.69), 2 metastatic locations (HR
2.24, 95% CI: 1.15–4.35), and best supportive care (HR 2.27 95%
CI: 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% CI: 9–21), local treatment 24 months (95% CI:
17–35), local plus systemic therapy 35 months (95% CI: 22-NA),
and best supportive care 6 months (95% CI: 4–8; p = <0.001).
Fig. 2 represents the OS curve stratified by treatment strategy of
OMD.

Median OS in patients with adenocarcinoma was 18 months
(95% CI: 15–24) as compared with 13 months (95% CI: 11–29) in
patients with squamous cell carcinoma (p = 0.180; Supplementary
File 7). Median OS in patients with extra-regional lymph node
oligometastases was 15 months (95% CI: 12–46) as compared with
13 months (95% CI: 9–29) in patients with bone oligometastases
and 11 months (95% CI: 6-NA) in patients with brain oligometas-
tases (p = 0.087, Supplementary File 8).

Finally, median PFS across all patients was 18 months (95% CI:
14–28). Median PFS in patients undergoing systemic therapy alone
was 11 months (95% CI: 7-NA), local treatment 16 months (95% CI:
Table 3
Univariable and multivariable Cox proportional hazard model analyses for overall surviva

(n = ) Univariable

HR (95% CI)

Age (continuous) 1.02 (0.99–1.

WHO performance score
0–1 177 reference
>1 22 2.47 (1.54–3.
Missing 1 NA

Histology
Adenocarcinoma 158 reference
Squamous cell carcinoma 42 1.31 (0.88–1.

Number of OMD lesions (continuous) 1.32 (1.13–1.

Location of OMD
Extra-regional lymph node only 46 reference
Liver only 51 1.37 (0.84–2.
Lung only 23 0.88 (0.47–1.
Bone only 20 1.77 (0.97–3.
Brain only 17 1.21 (0.62–2.
Other solitary organ* 18 0.47 (1.21–3.
Two or more metastatic locations 23 1.28 (0.68–2.

Treatment of OMD
Systemic therapy 50 reference
Local treatment 87 0.56 (0.37–0.
Local plus systemic 27 0.44 (0.25–0.
Best supportive care 36 2.87 (1.79–4.

OMD state
Synchronous 96 reference
Metachronous 104 0.95 (0.68–1.

Primary tumor controlled
No 64 reference
Yes 136 0.59 (0.42–0.

HR = hazard ratio; 95% CI = 95% confidence interval; OMD = oligometastatic disease;
(p < 0.05).
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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.
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 refer-
ral cancer centers in The Netherlands and Switzerland (26% versus
23%), despite differences in indications for 18F-FDG-PET/CT imag-
ing (i.e., with or without standardized imaging and endoscopy pro-
tocol 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 sta-
tus, 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 inde-
pendently 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 oligometastases since patients with extra-regional lymph node
l.

Multivariable

p-Value HR (95% CI) p-Value

03) 0.055 1.00 (0.98–1.02) 0.824

reference reference reference
99) <0.001 1.54 (0.86–2.78) 0.149

NA NA NA

reference reference reference
97) 0.179 4.21 (1.19–15.82) 0.033

55) <0.001 1.15 (0.97–1.45) 0.087

reference reference reference
26) 0.208 1.78 (0.99–3.20) 0.077
65) 0.698 1.05 (0.55–2.02) 0.877
25) 0.063 2.65 (1.39–5.06) 0.003
38) 0.578 1.98 (1.05–4.69) 0.037
79) 0.008 2.06 (0.98–3.94) 0.056
40) 0.440 2.24 (1.12–4.35) 0.023

reference reference reference
86) 0.007 0.60 (0.35–1.04) 0.070
79) 0.005 0.44 (0.24–0.83) 0.010
60) <0.001 2.27 (1.57–4.75) <0.001

reference reference reference
31) 0.745 1.00 (0.98–1.02) 0.824

reference reference reference
83) 0.003 0.75 (0.48–1.17) 0.212

* = adrenal gland, soft tissue, or appendix; bold p-value = statistically significant



Fig. 2. Overall survival stratified by treatment of OMD.
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metastases (22% of the total study population) more often under-
went 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 compa-
rable with the phase II trial by Al-Batran et al. (median OS
31 months) [9]. In this phase II 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 [9]. In addition, the results of
our study are comparable with the phase II trial by Liu et al. (me-
dian OS 25months) [19]. In this phase II trial, patients with esopha-
geal squamous cell carcinoma with OMD underwent SBRT of
oligometastases [19]. The benefit of local treatment of OMD plus
systemic therapy over systemic therapy alone will be confirmed
in the ongoing RENAISSANCE trial [20]. In this phase III trial,
patients with gastric cancer and OMD with response to FLOT
chemotherapy will be randomized to either resection of the pri-
mary tumor and oligometastases or FLOT chemotherapy alone [20].

Besides the type of treatment of OMD, independent prognostic
factors for worse OS identified in the current study were squamous
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cell carcinoma histology, bone oligometastases, brain oligometas-
tases, 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 [18].
The worse OS in patients with OMD with squamous cell carcinoma
as compared with adenocarcinoma histology was in line with
American retrospective cohort study by Nobel et al. on patients
with lung, brain, or lung oligometastases after R0 esophagectomy
[21]. 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% CI: 1.06–6.52)
[21]. This suggests that the improved OS associated with esopha-
geal squamous cell carcinoma as compared with adenocarcinoma
histology observed in the locally-advanced setting after multi-
modality treatment (i.e. neoadjuvant chemoradiotherapy plus
esophagectomy) is not applicable to the OMD setting [22]. 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. [21]. 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 oligometas-
tases or 2 metastatic locations (e.g. 2 organs with metastases) were
independently associated with worse OS, while a higher total num-
ber of OMD lesions was not.

The results of our study are predominantly applicable to Wes-
tern countries, since 79% of included patients had an adenocarci-
noma while in Eastern countries squamous cell carcinoma
histology is more common [23]. Furthermore, the results of our
study are applicable to patients with OMD in distant lymph nodes



Fig. 3. Progression-free survival stratified by treatment.

T.E. Kroese, S.M. Christ, Peter S.N. van Rossum et al. Radiotherapy and Oncology 173 (2022) 269–276
and organs only, since patients with peritoneal or pleural carcino-
matosis were not included. Such diffuse lesions were not consid-
ered OMD, but rather polymetastatic disease [6], requiring a very
specific treatment (e.g. cytoreductive surgery and hyperthermic
intraperitoneal chemotherapy [HIPEC] [24]), which is not compara-
ble 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 multicen-
ter 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 overestima-
tion of OS after treatment of OMD. Another potential limitation is
the heterogeneity in the study population, since patients with eso-
phageal or gastric cancer with synchronous or metachronous OMD
were included as well as patients with adenocarcinoma or squa-
mous cell carcinoma histology. However, these differences have
been addressed and additional data on these differences are pro-
vided in the Supplementary Files.

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 metastasec-
tomy) 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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