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Generally, a traditional clinical definition of OMD is: 

• One to five metastatic lesions
• occasionally more if complete eradication is possible 

• Up to two metastatic sites 

• Controlled primary tumor (optionally resected) 

• All metastatic sites must be safely treatable by LT . 

Cervantes et al., Ann Oncol 2023 



The oligometastatic stage

Katipally RR et al., Nat Rev Clin Oncol  2022



The oligometastatic stage

Pitroda and Weichselbaum, Nat Rev Clin Oncol  2019

by tumour- related and host- related factors. 

These interactions are complex; for example, 

a tumour with a high mutational burden 

might be less virulent owing to a robust host 

immune response. In addition, analyses of 

circulating tumour cells and cell- free nucleic 

acids, in combination with novel imaging 

biomarkers, are poised to provide real- time 

assessments of the metastatic propensity 

of a primary tumour, complementing 

genetic analyses to predict metastatic 

tropism, individual tumour vulnerabilities 

and, ultimately, patient survival. Finally, 

strategies to define biomarkers with 

prognostic and predictive value will be of 

critical importance for the optimization 

of treatment strategies for patients with 

metastatic disease.

Towards biology- guided treatment
Improvements in the efficacy of ablative 

interventions, such as surgery, radiotherapy 

and RFA, alone or in combination with 

systemic treatments, might facilitate 

the curative treatment of patients with 

disseminated disease who have metastatic 

states ranging from a single lesion to an 

intermediate state between oligometastatic 

disease and widespread metastatic disease 

(FIG. 2). Using integrated staging systems, 

we propose that various states of metastatic 

spread can be defined on the basis of 

clinical and genetic data, serving as the 

basis for informed treatments of patients 

with metastatic disease. Furthermore, the 

molecular characterization of metastases will 

enhance our understanding of the biological 

mechanisms underlying metastatic virulence 

and shed light on therapeutic vulnerabilities 

specific to individual subtypes of metastasis.

We posit that patients with low- risk or 

less virulent metastases (BOX 1) might be 

curable using ablative interventions alone. 

Moreover, patients with low- risk metastases 

and disease recurrence following metastasis- 

directed therapy might derive more benefit 

from additional ablative interventions 

than from systemic therapy alone. On the 

other hand, most patients with high- risk 

metastases are likely to derive less benefit 

from local treatment approaches and might 

be considered for intensification of systemic 

therapies on the basis of the underlying 

molecular features of those metastases 

(FIG. 2). For example, patients with high- risk 

CRCLMs of the stromal subtype might be 

additionally treated with anti- angiogenic 

(anti- VEGFR) or epigenetic- modifying 

agents, and those with high- risk CRCLMs 

of the canonical subtype could receive 

DNA- damaging chemotherapies. Of note, 

metastases of the immune subtype have 

robust cytotoxic T cell infiltration and gene 

expression patterns consistent with T cell- 

inflamed tumours despite a lack of somatic 

hypermutation or MMR deficiency. Patients 

with these tumours might be expected not 

to respond to anti- programmed cell death 1 

(PD-1) antibodies. Consequently, ablative 

interventions might be a more suitable 

strategy than immune- checkpoint inhibition 

for most metastases of the immune subtype; 

however, further work is needed to test 

this hypothesis.

Characterization of the metastatic 

states in which patients are most likely to 

derive benefit from local treatments to the 

primary tumour and/or metastatic lesions is 

necessary. As an example, in the randomized 

phase III STAMPEDE trial50, men with 

newly diagnosed metastatic prostate cancer 

were randomly assigned to receive standard- 

of-care systemic therapy with or without 

radiotherapy to the prostate (but not to 

metastatic sites). An improvement in 3-year 

OS from 73% to 81% was observed in men 

with low- volume metastatic disease, but no 

improvement in OS was reported in men 

with high- volume disease (defined as the 

presence of visceral metastases or ≥4 bone 

lesions, with ≥1 lesion beyond the vertebral 

bodies and pelvis)51. In the context of the 

work of Gundem et al.52, who demonstrated 

that primary prostate cancers can be both 

the source and destination of metastatic 

cells, these findings support the importance 

of treating the primary tumour in certain 

metastatic states and classifying the routes 

of metastatic dissemination in relation 

to biological virulence. In addition, as 

illustrated by the TRACERx Renal study34, 

knowledge of the genomic features of the 

primary tumour can enable the prediction of 

metastatic potential with implications for  

the optimal management of patients with  

metastatic disease, such that patients 

with tumours with low intratumoural 

heterogeneity and low SCNAs or those 

with high intratumoural heterogeneity 

might benefit from local treatment of 

both the primary and metastatic tumours, 

whereas patients with low intratumoural 

heterogeneity and high SCNAs would likely 

derive more benefit from systemic agents 

given the association of these metastases 

with rapid disease progression.

In addition, circulating markers have 

enormous potential to guide treatment 

decisions and enable monitoring of 

the response of patients with clinically 

limited metastatic disease53. Analysis 

of liquid biopsy samples might enable 

a more complete assessment of the 

metastatic burden than that obtained 

with standard imaging modalities and in 

addition obviate the need to obtain biopsy 

samples from multiple metastatic sites 

in order to characterize the underlying 

disease biology and track the emergence 

of treatment- resistant subclones. With 

regards to oligometastatic disease, tumour- 

related biomarkers that are detectable after 

treatment might provide early evidence of 

the emergence of subclinical disease and 

of any increase in the risk of metastatic 

progression. These findings could support 

the intensification of systemic therapies 

in selected individuals with a higher risk 

of recurrence after metastasis- directed 

interventions. As we continue to deepen 

our understanding of the biological basis 

of the proclivity to develop metastasis, we 

predict improvements in our assessment 

of both the position of each patient along 

the metastatic spectrum and our ability 

to personalize anticancer treatments 

according to disease biology rather than 

relying solely on clinical staging.

Future directions

A substantial level of interest currently exists 

in the combination of ablative interventions 

and systemic therapies for patients with 

clinically limited metastatic disease, although 

586 | SEPTEMBER 2019 | VOLUME 16 www.nature.com/nrclinonc

PERSPECTIVES
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Fig. 2 | Personalized treatment along the 

metastasis spectrum. Integrated clinical and 

molecular staging enables prediction of the risk 

of metastatic dissemination to subsequently 

guide treatment.



• OMD status has therefore been established by radiological appearances and 
clinical judgement. 

• Notably, OMD status can occur in multiple clinical scenarios in the continuum of 
care e.g. during different treatment lines. 
• Therefore, careful and continuous re-assessment is recommended. 

Cervantes et al., Ann Oncol 2023 



• OMD status has therefore been established by radiological appearances and 
clinical judgement. 

• Notably, OMD status can occur in multiple clinical scenarios in the continuum of 
care e.g. during different treatment lines. 
• Therefore, careful and continuous re-assessment is recommended. 

• Currently, biological factors do not contribute to this definition

• this may change considering, for example, molecular subtypes with specific 
prognostic background and/or treatment implications. 
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Clinical 

• low number (typically 1–5 lesions)
• metachronous presentation
• No involvement of lymph nodes
• Slow rate of progression (<0.6 new lesions per year) 
• limited organ sites (typically 1–2 sites) 
• Favourable histology (including, but not limited to, 
   breast, prostate and kidney) 

Biological 

• Activation of innate and adaptive immunity 
• Absence of mesenchymal features
• low degree of tumour aneuploidy
• low degree of intratumoural heterogeneity 
• Intact 14q chromosomal arm 
• expression of microRNAs that suppress genes 
   associated with metastasis

Treatment 
  local ablative interventions (with SBRT, RFTA, surgey) tend to be more beneficial than systemic therapy 

Pitroda and Weichselbaum, Nat Rev Clin Oncol  2019

„Characteristics of indolent disease“



Mechanistic determinants of metastatic heterogeneity

Katipally RR et al., Nat Rev Clin Oncol  2022
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Allgayer et al., Semin Cancer Biol 2020 



Mutational pattern of oligometastatic mCRC

Ottaiano et al., Cancers (Basel) 2020; Ottaiano et al, Front Immunol 2022



Factors impacting on „biology“ of mCRC



Pitroda et al., Nature Communications 2018
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Figure 2. The figure shows two patients (A1,B1) who have the same onset of de novo OMD. Both

patients receive radical excision of all lesions (primary tumor and single liver metastases). Patient

A 1 is disease-free at the 3-year follow-up (A2) (“ true” OMD). Patient B1 develops poly-metastatic

disease (“ false” OMD) w ithin 1 year of follow-up (B2). The markers that clearly differentiate these

two clinical entities that apparently have the same onset are unknown. Previous evidence suggests

that the dynamic study of the primary tumor and metastases (C1 vs. C2 and D1 vs. D2) could

provide important prognostic indications. H igh infi ltrates of cytotoxic granzyme-b positive (GrzB+)

CD8+ T cells and the regression of key-driver mutation clones could be the basis for true OMD. The

cellular composition of the tumor mass is shown in the figure (C1,C2,D1,D2) to focus on these two last

concepts. Some types of cells that make up the tumor microenvironment, such as neutrophils, mast

cells, fibroblasts, regulatory cells, etc., have been omitted.

Interestingly, our previous works [91,92] on oligo-metastatic CRC patients focused on

identifying patients who only had cancer as their illness and characterizing the genetics of

all their lesions. Previous studies suffered from extreme heterogeneity, including different

stages, treatments, comorbidities, and more, which can impact the interpretation of results.

Specifically, we studied patients who only had lung- or liver-limited single metastatic

nodules. To identify the most dominant and interrelated genes in these patients, we used

the Phenolyzer tool [94]. Interestingly, we found that in addition to APC and TP53, EP300

was among the top three dominant genes. EP300 encodes a histone acetyl-transferase

involved in regulating chromatin activity and can influence important cell processes like

proliferation and differentiation [95]. A lthough EP300 mutations have been found in many

cancers, including CRC, its role in tumorigenesis is debated and contradictory. Our re-

sults suggest that further research is needed to define the relationship between EP300 and

oligo-metastatic behavior. In addition to genes involved in proliferation, apoptosis, differ-

entiation, and neoangiogenesis, a significant number of other genes were identified in the

group with “ true” de novo OMD. These genes were involved in DNA repair mechanisms,

Ottaiano et al., Cancers (Basel) 2023
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Mutational pattern of oligometastatic mCRC

6 out of 98 patients liver 
oligometastases 

(≤3 lesions) 

(A) without recurrence 
at 3y follow-up 

(B) recurred within 1y

Ottaiano et al., Cancers (Basel) 2020



The environment



The environment: Tumour microenvironment (TME)

The TME includes

• immune cells, 

• extracellular matrix, 

• other cells, like fibroblasts

• (blood vessels)

Zhu et al., Organoids 2022



Allgayer et al., Semin Cancer Biol 2020 
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Uppal et al., Clin Exp Metastases 2014

MicroRNAs expression patterns are associated with 
OMD (or specific subtype of OMD) 



Uppal et al., Clin Exp Metastases 2014

MicroRNAs expression patterns are associated with 
OMD (or specific subtype of OMD) 



TME: Chemokine clusters

Mempel TR et al., Nat Rev Cancer 2024



Jubelin et al., Cell and Bioscience 2022



Understanding oligometastatic disease

The benefit of local treatment in mCRC

Expanding the concept



LIVERMETSURVEY

Launched by Prof. René Adam in 2006 and sponsored since October 2017 by Fondation A.R.CA.D- Aide et Recherche en CAncérologie

Digestive- LMS Program is a prospective international database with more than 70 participating countries.

It focuses on patients operated for colorectal liver metastasis, whether resected or not.

Its objective is to collect on a multi-institutional basis the most significant data concerning the history, the treatment

(chemotherapy, surgery, combined ablation) and the outcome of operated patients.

The final purpose is to evaluate patient outcomes and prognostic factors for resected patients, so as to define guidelines of optimal

treatment and strategy.

LMS Program is opened to all centers across the world, whether private or public; no selection criteria will be applied regarding prior

surgical experience and/ or size of the center. Investigators are requested to include all their operated patients consecutively and to

provide their follow-up at long-term.

LOG IN

Register a center

To register a center, please send the

following information to

info@livermetsurvey-arcad.org:

Center name

Center postal address

Zip code

Country

Principal investigator (PI) first name

PI family name

PI title (Pr/Dr/Mr/Mrs.)

PI Email

Register as a co-

investigator

To register as a co-investigator, please send

the following information to info@livermetsurvey-

arcad.org:

Center name

Name of the pre-registered center

Center password

Title (Pr/Dr/Mr/Mrs.)

First name

Family name

Postal address

Zip code

Email

For any further information, please contact CHU Besançon at: info@livermetsurvey-arcad.org

 

The LIVERMETSURVEY program run by A.R.CA.D Foundation has been support ed since early 2018 by Susana, Dominique and Joseph-

André METTEN. Susana was diagnosed with cancer that spread to liver; her final wish was to contribute to cancer research and

increase the chances of remission, 

even recovery, of future patients.

www.livermetsurvey.arcad.org 
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Management of limited metastases: Surgery or RFTA? 

PRESENTED BY:

n = 599

Phase III international multicenter randomized controlled trial to prove / disprove hypothesis of non-inferiority of thermal ablation

compared to surgical resection for small-size colorectal liver metastases (CRLM)

PRESENTED BY:

COL L I SI ON T RI AL - DESI GN

ARM A: RESECTION ARM B: ABLATION

STRATIFICATION SUBGROUP LIMITED DISEASE BURDEN 

MULTIDISCIPLINARY 

EXPERT PANEL REVIEW: 
32 SURGEONS 

31 INTERVENTIONAL RADIOLOGISTS

Meijerink M et al., ASCO 2024



Management of limited metastases: Surgery or RFTA? 

PRESENTED BY:

RESULT S
OVERALL SURVIVAL – PRIMARY ENDPOINT

Conditional probability

to eventually prove non-

inferiority 91%!

PRESENTED BY:

RESULT S
LENGTH OF HOSPITAL STAY (DAYS)

p < 0.001

Meijerink M et al., ASCO 2024



• ......stellt die thermische Ablation eine onkologisch nicht inferiore 
Therapiealternative zur chirurgischen Resektion von resektablen 
Lebermetastasen dar. 

 Dies gilt für klinische Situationen, in denen max. 10 Metastasen 
vorhanden und von denen mindestens eine <3cm groß ist. 

• ... multifokale hepatische Metastasierung mit minimalem Parenchym-
Verlust in eine makroskopische Tumorfreiheit...zu bringen. 

• ...darf in diesem Zusammenhang auch als Argument für ein 
kombiniertes Verfahren aus Resektion und Ablation zur Vermeidung 
großer Parenchymverluste verstanden werden.

Statement der interdisziplinären AG GIT der DKG  

www.aio-portal.de; 02.09.2024 

http://www.aio-portal.de/


Local ablative treatments of metastases 

• Surgery    Eradication rate:  100% 

• Local ablation techniques  Eradication rate:  >95%*

• SBRT     Eradication rate: 70-100%

• Intra-arterial therapies  Eradication rate:  40-90%*

*Depends on: size, localisation, physical effects (cooling,....), and: skills and techniques

How can we eradicate metastases? 



Adam R et al., ASCO 2024

Management of liver limited metastases: Transplantation? 

Content of this presentation is copyright and responsibility of the author. Permission is required for re-use.

First name Last name

Please state your disclosures here

DECLARATION OF INTERESTS

Dirk Arnold



Adam R et al., The Lancet 2024 

Liver transplantation in mCRC: Randomized TRANSMET study 

Overall survival, ITT population Overall survival, PP population



Cervantes et al., Ann Oncol 2023



Median follow-up 9.7 yrs

OS
HR 0.58
p = 0.01

PFS
HR 0.57
p < 0.01

CLOCC Trial, Ruers et al., JNCI 2017

119 pts., “liver only” met disease; not suitable for resection;  <10 lesions



Van Cutsem E et al., ESMO Consensus 2016; Ann Oncol 2016

Local ablative treatments....should be 
selected…..according to 

• Localisation and treatment goal 

• ‘the more curative the more surgery’/higher 
importance of local/complete control), 

• treatment-related morbidity, 

• local expertise and availability, 

• patient-related factors. 



65%

Tanis et al., Eur J Cancer 2014 

Local vs. systemic control: EORTC CLOCC and EPOC trials 



6%

Tanis et al., Eur J Cancer 2014 

Local vs. systemic control: EORTC CLOCC and EPOC trials 



6%

50-55%

Tanis et al., Eur J Cancer 2014 

Local vs. systemic control: EORTC CLOCC and EPOC trials 



Franzese et al., Radiotherapy Oncol 2022

Known prognostic factors: Control of systemic disease, 
and completeness of intervention 



Radioembolization with Chemotherapy 
for Colorectal Liver Metastases: a 
randomized, open-label, international, 
multicenter, phase 3 trial

EPOCH study

Mary F. Mulcahy, MD

On behalf of the EPOCH investigators

Department of Medicine, Division of Hematology/Oncology

Northwestern University, Chicago IL USA

Lurie Comprehensive Cancer Center

Content of this presentation is copyright and responsibility of the author. Permission is required for re-use.

Primary Endpoint: Progression Free Survival

Mary F. Mulcahy, MD

Y-90 + Chemo: median 8.0 M (95% Cl: 7.2, 9.2)

Chemo:  median 7.2 M (95% Cl: 5.7, 7.6)

HR: 0.69 (0.54, 0.88); p<0.0013

Kaplan-Meier for progression free survival according to RECIST 1.1 by blinded independent central review. 

*Log-rank, one-sided p. Success criteria for the study were met (both PFS and hPFS p-values ≤0.00248).

Patients who received subsequent mCRC therapy prior to their last tumor assessment or PD or death were censored at their last tumor assessment prior to subsequent 

mCRC therapy. Patients who had PD or death immediately after ≥2 missed visits were censored at their last tumor assessment prior to the 2 missed visits.

CAUTION: Investigational device. Limited by Federal law to investigational use only. TheraSphere is not indicated as intended treatment of patients with metastatic colorectal cancer.

Beispiel: transarterielle Radioembolisation beim KRK 

Wasan et al., Lancet Oncol 2017; Mulcahy et al., J Clin Oncol 2021

1st line, upfront TARE 2nd line, oligomets.



Oligometastatic disease and LAT:  What can be improved? 

Not likely to be „super relevant“: 

 (Technically) better surgery 

 (Technically) better Local Ablative Treatment (LAT)

 Different systemic treatment 



Not likely to be „super relevant“: 

 (Technically) better surgery 

 (Technically) better Local Ablative Treatment (LAT)

 Different systemic treatment 

More likely:

 Selection of patients with „biologically“ localized disease

 Best integration of LAT - with surgery and systemic treatment

 Evaluation of common, but not fully evaluated clinical scenarios  

Oligometastatic disease and LAT:  What can be improved? 



Understanding oligometastatic disease

The benefit of local treatment in mCRC

Improving the concept



Mechanistic determinants of metastatic heterogeneity

Katipally RR et al., Nat Rev Clin Oncol  2022



Mechanistic determinants of metastatic heterogeneity

Katipally RR et al., Nat Rev Clin Oncol  2022

Controlling EMT

Gaining 
immunogenic 
control 



Supplementary	Figure	1:	Study	scheme		

	

	

Supplementary	Figure	2.	PFS	and	OS	by	local	ablative	therapy		

2.a	 	

	

Type	of	local	tumor	ablation	 	

RFA	

(radiofrequency	

ablation)	

(N=12)	

SBRT	

(stereotactic	

radiotherapy)	

(N=8)	

Total	

(N=20)	

																				Median	(Range)	 28.9	(21.6	-	40.0)	 32.6	(23.1	-	40.9)	 32.3	(21.6	-	40.9)	

Time	elapsed	between	last	dose	of	prior	systemic	

treatment	and	registration	(days)	

	 	 	

Median	(Range)	 21.5	(13.0	-	50.0)	 31.0	(23.0	-	44.0)	 30.0	(13.0	-	50.0)	

	
Table	2.	Immunotherapy	treatment	exposure	
	

	

Type	of	local	tumor	ablation	 	

RFA	

(radiofrequency	

ablation)	

(N=12)	

SBRT	

(stereotactic	

radiotherapy)	

(N=8)	

Total	

(N=20)	

DURVALUMAB	

Number	of	cycles	received	 N	(%)																																																																																																					N	(%)																																																																																																					N	(%)	

																				Median	(range)																																																																																																																																																																																															3.5 (2 - 6)                4.5 (1 - 9)                4 (1 - 9)                

Treatment	duration	(days)		 	 	 	

	 Median	(range)																																																																																																																																																																																															84 (29 - 139)             	 103 (1 - 225)             	 85 (1 - 225)              	

At	least	one	cycle	delay		 N	(%)																																																																																																					N	(%)																																																																																																					N	(%)	

	 No																																																 10 (83.3) 5 (62.5) 15 (75.0) 

	 Yes																																															 2 (16.7) 3 (37.5) 5 (25.0) 

																				due	to	non-haematological	AE																								 2 (16.7) 1 (12.5) 3 (15.0) 

																				due	to	other	reason	 0 (0.0) 2 (25.0) 2 (10.0) 

TREMELIMUMAB 

Number	of	cycles	received	 N	(%)																																																																																																					N	(%)																																																																																																					N	(%)	

	 Cycle	1																		 0 (0.0) 1 (12.5) 1 (5.0) 

	 Cycle	2																		 3 (25.0) 1 (12.5) 4 (20.0) 

	 Cycle	3																		 3 (25.0) 1 (12.5) 4 (20.0) 

	 Cycle	4																		 6 (50.0) 5 (62.5) 11 (55.0) 

																				Median	(range)																																																																																																																																																																																															3.5 (2 - 4)                4 (1 - 4)                4 (1 - 4)                

Treatment	duration	(days)		 	 	 	

	 Median	(range)																																																																																																																																																																																															83 (29 – 87)              	 85 (1 - 92)             	 84 (1 – 92)              	

At	least	one	cycle	delay																								 N	(%)																																																																																																					N	(%)																																																																																																					N	(%)	

	 No																																																 10 (83.3) 6 (75.0) 16 (80.0) 

	 Yes																																															 2 (16.7) 2 (25.0) 4 (20.0) 

																				due	to	non-haematological	AE																								 2 (16.7) 1 (12.5) 3 (15.0) 

																				due	to	other	reason	 0 (0.0) 1 (12.5) 1 (5.0) 

	
Table	3.	Best	overall	response	according	to	iRECIST	(including	extrahepatic	lesions)		
	

	

Type	of	local	tumor	ablation	 	

RFA	
(radiofrequency	

ablation)	
(N=12)	

SBRT	
(stereotactic	
radiotherapy)	

(N=8)	

Total	

(N=20)	

Best	overall	immune	response		 N	(%)																																																																																																					N	(%)																																																																																																					N	(%)	

	 iCR+iPR	 0	 0	 0	

	 iSD																																														 5	(41.7)	 	4	(50.0)			 9	(45.0)		

	 iCPD/iUPD																																												 7	(58.3)	 	4	(50.0)			 		11	(55.0)					

	
	
	

Seligman J et al., ASCO GI 2024; in press



Opportunity #2: 

Treatment determination by ctDNA



Continous assessment - treatment needs

Brenner Thomssen, Arnold et al., Cancer 2022



Kotani D et al., Nature Med 2023

Disease free survival (DFS) based on ctDNA status at 4 weeks post-surgery

With a single test at 4w 
post-op, overall 18M-DFS 
of 38.4% in the MRD-
positive group and 90.5% 
in the MRD-negative 
group, including all treated 
and non-treated patients

ctDNA Events/N
6M-DFS
(95% CI)

12M-DFS
(95% CI)

18M-DFS
(95% CI)

ctDNA 
negative

81/852
96.1% 

(94.6-97.2)
91.7% 

(89.6-93.3)
90.5% 

(88.3-92.3)

ctDNA 
positive

115/188
55.6% 

(48.2-62.64)
40.6% 

(33.6-47.6)
38.4% 

(31.4-45.5)

p stages II/III/IV (ypM0)

D
is

e
as

e
-f

re
e 

su
rv

iv
al

Time (months)
0 6 24

852
Number at Risk

0.50

0.25

0.00

1.00

0.75

187
781
76

819
104

12 18

347
37

5
0

ctDNA positive

HR = 10.0, 95% CI: 7.7-14.0
p < 0.0001

ctDNA negative

More than 2,000 pts: Japanese GALAXY / CIRCULATE



ctDNA dynamics indicating response to systemic tx.

First cycle Second cycle Third cycle

Jia et al., Front Genet 2021



in pre-ablation samples

Callesen et al., Ther Adv Med Oncol 2022
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THERAPEUTIC ADVANCES in 
Medical Oncology

Circulating DNA in patients undergoing  

loco-regional treatment of colorectal  

cancer metastases: a systematic review  

and meta-analysis

Louise B. Callesen , Tana Takacova , Julian Hamfjord, Florian Würschmidt,  

Karl J. Oldhafer, Roland Brüning, Dirk Arnold and Karen-Lise G. Spindler

Abstract

Background: Loco-regional treatment strategies of colorectal cancer (CRC) metastases are 

evolving, but biological markers that can benefit patients and assist physicians in clinical 

decisions are lacking. The primary objective of this systematic review and meta-analysis is 

to investigate the current knowledge on circulating DNA and its clinical utility in predicting 

outcomes in patients undergoing loco-regional treatment of CRC metastases.

Methods: A systematic search of PubMed, Embase, and Cochrane Central Register of 

Controlled Trials was conducted on March 22, 2022. We included studies on patients 

undergoing loco-regional treatment of CRC metastases reporting the predictive or prognostic 

value of circulating DNA in the blood. Hazard ratios (HR) were pooled in separate random-

effects meta-analyses to investigate if pre- or post-ablation measurements of circulating 

DNA were associated with survival. The risk of bias was assessed according to the Quality in 

Prognosis Studies tool.

Results: Twenty-eight studies with 2868 patients were included, of which 16 studies were 

eligible for meta-analyses. As expected in this new research field, a majority of included 

studies (n = 21/28) had a high risk of bias in at least one domain. Circulating DNA above the 

cutoff in a plasma sample taken before loco-regional treatment was associated with a short 

recurrence-free survival [pooled HR = 2.8, 95% confidence interval (CI) 1.4–5.7, n = 162] and 

overall survival (pooled HR = 4.7, 95% CI 1.1–20.6, n = 105). Circulating DNA above the cutoff in 

a plasma sample taken after loco-regional treatment was associated with a short recurrence-

free survival (pooled HR = 4.5, 95% CI 3.4–6.1, n = 569) and overall survival (pooled HR = 7.5, 

95% CI 2.0–27.3, n = 161). There was limited data on the association between dynamics in 

circulating DNA and outcome.

Conclusions: Measurements of circulating DNA can be valuable when selecting and 

monitoring patients undergoing loco-regional treatment of CRC metastases. Studies designed 

to investigate the true clinical utility of circulating DNA in the context of various ablation 

modalities are warranted.

The review has been registered at PROSPERO (ID: CRD42022320032)

Keywords: biomarker, cell-free DNA, circulating free DNA, circulating tumor DNA,  

loco-regional treatment, metastatic colorectal cancer
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and meta-analysis

Louise B. Callesen , Tana Takacova , Julian Hamfjord, Florian Würschmidt,  

Karl J. Oldhafer, Roland Brüning, Dirk Arnold and Karen-Lise G. Spindler

Abstract

Background: Loco-regional treatment strategies of colorectal cancer (CRC) metastases are 

evolving, but biological markers that can benefit patients and assist physicians in clinical 

decisions are lacking. The primary objective of this systematic review and meta-analysis is 

to investigate the current knowledge on circulating DNA and its clinical utility in predicting 

outcomes in patients undergoing loco-regional treatment of CRC metastases.

Methods: A systematic search of PubMed, Embase, and Cochrane Central Register of 

Controlled Trials was conducted on March 22, 2022. We included studies on patients 

undergoing loco-regional treatment of CRC metastases reporting the predictive or prognostic 

value of circulating DNA in the blood. Hazard ratios (HR) were pooled in separate random-

effects meta-analyses to investigate if pre- or post-ablation measurements of circulating 

DNA were associated with survival. The risk of bias was assessed according to the Quality in 

Prognosis Studies tool.

Results: Twenty-eight studies with 2868 patients were included, of which 16 studies were 

eligible for meta-analyses. As expected in this new research field, a majority of included 

studies (n = 21/28) had a high risk of bias in at least one domain. Circulating DNA above the 

cutoff in a plasma sample taken before loco-regional treatment was associated with a short 

recurrence-free survival [pooled HR = 2.8, 95% confidence interval (CI) 1.4–5.7, n = 162] and 

overall survival (pooled HR = 4.7, 95% CI 1.1–20.6, n = 105). Circulating DNA above the cutoff in 

a plasma sample taken after loco-regional treatment was associated with a short recurrence-

free survival (pooled HR = 4.5, 95% CI 3.4–6.1, n = 569) and overall survival (pooled HR = 7.5, 

95% CI 2.0–27.3, n = 161). There was limited data on the association between dynamics in 

circulating DNA and outcome.

Conclusions: Measurements of circulating DNA can be valuable when selecting and 

monitoring patients undergoing loco-regional treatment of CRC metastases. Studies designed 

to investigate the true clinical utility of circulating DNA in the context of various ablation 

modalities are warranted.

The review has been registered at PROSPERO (ID: CRD42022320032)
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loco-regional treatment, metastatic colorectal cancer

Received: 31 August 2022; revised manuscript accepted: 29 September 2022.

Correspondence to:  

Louise B. Callesen 

Department of 

Experimental Clinical 

Oncology, Aarhus 

University Hospital, Palle 

Juul-Jensens Boulevard 

99, Aarhus N 8200, 

Denmark

Institute of Clinical 

Medicine, Aarhus 

University, Aarhus, 

Denmark 

loucal@rm.dk 

Twitter handle: L_

Callesen

Tana Takacova 

Asklepios Tumorzentrum 

Hamburg, Hamburg, 

Germany

Department of Oncology 

and Palliative Care with 

Sections Hematology and 

Rheumatology, AK Altona, 

Hamburg, Germany

Julian Hamfjord 

Department of Oncology, 

Oslo University Hospital, 

Oslo, Norway

Department of Cancer 

Genetics, Institute for 

Cancer Research, Oslo 

University Hospital, Oslo, 

Norway

Institute of Clinical 

Medicine, Faculty of 

Medicine, University of 

Oslo, Oslo, Norway

Florian Würschmidt  

Radiologische Allianz, 

Hamburg, Germany

Karl J. Oldhafer  

Asklepios Tumorzentrum 

Hamburg, Hamburg, 

Germany

Department of Surgery, 

Division of Hepato-biliary 

and Pancreatic (HBP) 

Surgery, AK Barmbek, 

Hamburg, Germany

Faculty of Medicine, 

Semmelweis University 

Budapest, Asklepios 

Campus Hamburg, 

Hamburg, Germany

1133171TAM0010.1177/17588359221133171 Therapeutic Advances in M edical OncologyLB Callesen,  T  Takacova
review-ar ticle2022 2022

Systematic Review

in post-ablation samples



Pellini et al., JCO Precis Oncol 2023



ctDNA MRD profile may correlated with site of relapse
 

Tie J et al., GI Cancer Symposium 2024

Australian DYNAMIC Rectal trial



Opportunity #3: 

Considering different immunology 

of different metastatic sites 



Slide 10

Content of this presentation is the property of the author, licensed by ASCO. Permission required for reuse.
Kim R et al., ASCO 2023



Biological characteristics of colorectal liver metastases

Biomarkers

Content of this presentation is the property of the author, licensed by ASCO. Permission required for reuse.
Fakih M et al., ASCO 2022; Kim R et al., Eur J Cancer 2022



Summary

• OMD is an established concept in management of mCRC

• Various treatment modalities - with the specific pro´s and con´s 

• Studies have identified specific molecular and genetic features that underlie the 
oligometastatic phenotype
• Genes that encode reduced cancer cell migration and invasion ability

• Factors that indicate enhanced immune response (likely in the metastatic microenvironment).

• Prognostic and predictive molecular features

• Site of metastasation

• ctDNA may help to determine the best clinical scenario 

• However – biology is not yet ready for prime time.....more trials!



64
Saini K and Twelves C,  Eur J Cancer 2021 

OMD in treatment lines: Where are we „in“?



Dirk Arnold

Asklepios Tumorzentrum Hamburg

d.arnold@asklepios.com
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