Liver OMD: population-based cohort study

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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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)
(n=414)

No progression

randomization (n=100)

Local Tx for all
Progression or lesions (n=145)

S COSEIN 1ot cligible for
* * — local Tx Progression
* oy K i (n=124) (n=45)

Drop-out 30%

* X %
* *

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

1 0rgan with

<3 metastases or
1involved extra-regional
lymph node station

Consensus

Patients without
progression...
Consensus

...or with progression

in size only after
systemic therapy

Fair agreement

m GASTROINTESTINAL
ONCOLOGY

Diagnosis of
oligometastatic disease

18F-FDG PET/CT for
baseline staging in case
of suspected oligo-
metastatic disease

Consensus

18F-FDG PET/CT for
restaging after
systemic therapy before

considering local
treatment

Consensus

Kroese et al.

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
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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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