
BookletPoster Collection Final Meeting
27/03/2025



Title of the poster

OBJECTIVE

To ensure effective communication and dissemination of the CAN.HEAL results, the ZENODO platform is used. Zenodo is an open-access

research data repository developed under the European OpenAIRE program and operated by CERN. It allows researchers, institutions,

and projects to share, store, and preserve research outputs, such as reports, datasets, publications, and software. Zenodo supports the

FAIR principles (Findable, Accessible, Interoperable, and Reusable), ensuring your work is widely discoverable and properly credited.

For the CAN.HEAL project, we have established a dedicated Zenodo community to streamline the dissemination of deliverables and highlight

contributions from project partners.

KEYFEATURESOFZENODO
ÅOpen Access: It is an open-access platform, everything uploaded is freely available to

anyone.

ÅSafe: stored safely for the future in CERNôsData Centre.

ÅOpen or closed: Share e.g. anonymized clinical trial data with only medical professionals

via our restricted access mode.

ÅDOI Assignment: Each submission gets a DOI, so easier to cite, reference and preserving

the research for long-term access.

ÅWide range of content: Users can upload many different kinds of materials, such as

datasets, software, papers, presentations, and multimedia files.

ÅVersioning: Zenodo allows you to update or add new versions of your work, so that all

versions can be tracked and cited correctly.

Å Interdisciplinary: Itôsnot limited to any specific field; people from diverse disciplines,

including science, technology, and the humanities, use Zenodo to share their research.

Funded by the European Union. Views and opinions expressed are however those of the author(s) only and do not necessarily reflect those of the

European Union or HaDEA. Neither the European Union nor the granting authority can be held responsible for them.

andela.skarpa-eapm@euapm.eu ÅNancy.Frederickx@sciensano.beÅEls.VanValckenborgh@sciensano.be

https://zenodo.org/

CAN.HEAL platform: Zenodocommunity 

KEY ACHIEVEMENTS OF CAN.HEAL COMMUNITY

ÅCentralized and accessible CAN.HEAL results: All project

deliverables and outputs materials are organized in one place, improving

collaboration and discovery.

ÅSustainability and impact: Deliverables are securely stored, cited with

a DOI, and remain accessible for future research.

ÅEnhanced collaboration and visibility: The community fosters

networking, sharing, and engagement, increasing the project's visibility

and reach.

https://zenodo.org/communities/canheal/records

CAN.HEALCOMMUNITYONZENODO



Methods:

Á AnEquityGuidewasdevelopedto guideandsupportthe implementationof equitykeyactions(EKA)in cancergenomics,
with a total of 14 EKAsorganizedinto three domains: 1) capacity-building(EKA1ςEKA2), 2) cancergenomicresearch(EKA3

ςEKA8), 3) cancergenomicservices(EKA9ςEKA14).

Á An equity self-assessmenttool wasdevelopedto assessthe degreeof incorporationof the equity perspectivefor both
the definition andthe executionphasein Can.healProject.

Á Adescriptiveanalysiswasperformed.

Conclusions:

Á All innovativeinterventionshavefully integratedequity into the capacitybuildingdomain.

Á Equityperspectiveismore advancedin the definition phasethan in the executionphase.

Á Definean equity researchquestion, assessthe evidencefrom an equity perspectiveand considerpatients' experience
shouldbe reinforced.

Á Equityin cancergenomicsmust guideresearchand developmentfrom the early stagesto ensurethe effectivenessand
sustainabilityof personalizedcancermedicinein the future.

Aim:

Á Equityin Genomicsrefersto the globalapplicabilityof genomicknowledge,ensuringfair accessto genomicservicesand
the unbiasedimplementationof genomicmedicine.

Á Thisstudyaimsto assessthe extent of integration of the equity perspectivein the Can.healproject.
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Figure 1. % progress of each Equity Key Action in the definition phase

Figure 2. % progress of each Equity Key Action in the executionphase

Equity self -assessment results in the Can.heal Project 
(WP3)
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METHODS

Towards a comprehensive framework for assessing and adopting genomics 
innovations in cancer across Europe

Gerard Solís-Díez1,2; Josep Maria Castellano-García1; Claudia Prats1; Roser Mias1; VictòriaValls-Comamala1; Ana Molina-Barceló3; Paula Romeo-Cervera3; Marina Pinto-Carbó3; Valesca Retel4; 
Lucas Van Schaik4; Mark Van den Bulcke5; Els Van Valckenborgh5; Ramon Maspons1,2; Rossana Alessandrello1

1Agency for Health Quality and Assessment of Catalonia (AQuAS); 2Ministry of Health. Governmentof Catalonia; 
3Cancer & Public Health research unit. FISABIO;  4Netherlands Cancer Institute (NKI); 5SCIENSANO
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Future and early adopters Needs desirability assessment
ÅProblem identification and needs elicitation
ÅNeeds verification, requirements prioritization, and business 

case

LƴƴƻǾŀǘƻǊΩǎ ƳŀǘǳǊƛǘȅ ŀƴŘ ŦŜŀǎƛōƛƭƛǘȅ ŀǎǎŜǎǎƳŜƴǘ
ÅHorizon scanning & State-of-the-Art
ÅOpen Consultation with innovators

Future and early adopters Needs viabilityand feasibility
ÅFeasibility
ÅViability

Intervention assessmentand appraisal
ÅReimbursement approach

*DMIA: Dynamic Multidimensional Impact Assessment

Contact: gsolis@gencat.cat

INTRODUCTION

The influence of genomics in cancer is widely acknowledged,yet
unlocking its full potential in prevention, diagnosis,treatment, and
follow-up remains a significant challenge. Implementing these
technologies across faces challenges in equity, accessibility, and
sustainability. (SeedLM, 2021). The9ǳǊƻǇŜΩǎBeating CancerPlan-
funded Can.Heal project (GA: 101080009) is pivotal in developing
genomic use casesand infrastructure for both public health and
clinical applications,focusing on ethical, legal, and security issues,
training,liquid biopsystandards,andevaluationframeworks. (Europe's
BeatingCancerPlan,EC)

Oneof the primary aimsof this project is to developa comprehensive
framework for evaluatingthe adoption andexpansionof value-based
genomicin cancerinnovationsprovidinga roadmapthat outlinesclear
stepsandrecommendationsfor sustainableadoptionandscale-up.

STEP 1: PLANNING, RESOURCES AND TRAINING

KEY ACTORS INVOLVED
Consortium 
members

Evaluation 
Team

innovative 
interventions 

leaders

STEP 2: BASAL ASSESSMENT

Use cases 
template

Key concepts
Consortia 

discussions
Evaluation Plan

Skill-up 
sessions

Skill up 
materials

Equity 
guide

Consensus 
meetings

Assessment 
tool

STEP 3: FINAL ASSESSMENT
Assessment 

tool

Adoption plan 
discussion

DMIA tool Experts Validation 
methodology

Key success factors

Figure 1. Main actors, steps, activities and key success factors of the framework.

Table 1.  Contents of the Assessment tool.

Better evaluation 
dimensions understanding
Better use cases 
knowledge

Self-evaluation autonomy
Basal  assessment report 
& next steps plan

Equity, DMIA, Adoption & 
scale up PLAN for 
CAN.HEAL innovative 
interventions

Theframeworkdevelopedby WP3 EvaluationTeam(AQuAS,NKI,and
FISABIO),with support from consortia members, is tailored for
application to innovative interventions within the CANHEALcontext,
structuredasisshownin Figure1:

Level
definitions

¶ Level1. Fromdesignto proof of concept: at this level,innovativeinterventionsaredesigned,prototyped,andconceptuallyproofedby adopters.

- Sublevel1. Researchand Developmentat one health provider: at this sublevel,innovativeinterventionsaredesigned,prototyped,andconceptuallyproofedat

onehealthprovidersite.

- Sublevel2. Researchand Developmentat two or more health providers: at this sublevelinnovativeinterventionsare designed,prototyped,and conceptually

proofedat two or more healthprovidersites.

- Sublevel3. Researchand Developmentin health systems: at this sublevelinnovativeinterventionsaredesigned,prototyped,andconceptuallyproofedthrough

oneor more healthsystems.

¶ Level 2. From early adoption to multi-health provider/health system adoption: at this level innovative interventions are adopted by early adopters in a real-life

environment.

¶ Level3. Fromone health systemadoption to multi-health systemsscale-up: at this level,innovativeinterventionsarescaled-up from onehealthsystemto more health

systems.

Roles -Futureadopter: who isdefiningthe needsandevaluatethe innovativeinterventionduringa proof of concept.

-Earlyadopter: who isplanningto adopt the innovativeinterventionin the practice.

-Innovator: who deliversthe innovativeinterventionto future andearlyadopters

-Evaluator: who contributesto the evaluationplanin agreementwith its field of knowledge.

Figure 2. Roadmap for innovative interventionsaccording with maturity level

Thisproject is funded by the EuropeanCommission. EU4Health Programme2021-2027under
GrantNȄ101080009Viewsand opinionsexpressedarehoweverthoseof the author(s)only and
do not necessarilyreflect thoseof the EuropeanUnion or HaDEA. Neither the EuropeanUnion
nor the grantingauthority canbeheld responsiblefor them

RESULTS

DISCUSSION

Within each maturity level, there are recommendedgeneral and specific actions to
facilitatethe advancementto the nextstage.

Figure 3. Workflow for the use cases through the framework.

Theframework is being applied to ten innovativeinterventions. At the end of
the project, the maturity levels,outlined in Figure2, will be assignedto them.
Theworkflow throughthe stepspendingandalreadydonearein Figure3.

Theframeworkprovidedaddedvalueto traditionalassessments,focusingon:
ÅThe equity perspective ensures interventions, avoid biases and

misrepresentationthroughcollaboratingwith socialexpertsto addressgender,
cultural,socioeconomic,andreligiousissues.
ÅThe DMIA perspective considersthe preparednessof the intervention for

(early)health economicmodeling,and additionally,exploresdomainsbeyond
the clinicalandeconomicaspects.
ÅThe Adoption & Scale-up readiness perspective proposes comprehensive

actions; ensuringcomponentsalign with desirability,viability, and feasibility.
Alsoconceptualizesfrom designto deliverytheseinnovativeinterventions.

ThisFrameworkembracesa value-basedhealthcareapproach,measuringdefined needs,stakeholder
engagement, and feasibility, outlining an optimal pathway for successful intervention
implementation.
DISCLOSURE OF INTEREST.All authors report no potential conflicts of interest.
FUNDING. This poster has been funded within the CanHealproject funds from European Commission.

10 agreed innovative genomics and cancer interventions within the 
CANHEAL project

PLANNING
2 interventions  
presentation & discussion 
in Plenary sessions

A fit-for-purpose 
template 
presentation

3 prioritization  collaborative 
exercises through wooclap® 
in each meeting

Main deliverables: Evaluation plan & Equity guide

Main deliverables: Assessment tool & Basal reports

Main deliverables: Final report & methodology validation

BASAL ASSESSMENT 2-hours pre-skill up 
sessions

Skilling up sessions

10 Assessment tool 
responses (MS Forms ®)10 consensus meetings

FINAL ASSESSMENT

Key actionable recommendations for equitable, sustainable and 
adoption of innovative interventions according with maturity level

10 preliminary reports

10 consensus meetings

10 preliminary reports

10 Assessment tool 
responses

Feedback from other WPs

Consensus experts with 
validation methodology



Contact:
l.v.schaik@nki.nl

Objectives

DMIA tool: Comprehensive genomic
profiling (CGP) in cancer(BALLETT study)

Develop a tool to conduct impact assessments for innovative 
interventions in both CAN.HEAL clinical arms throughout the research 
pathway and piloting the tool to two use cases. The aim of this tool is 
to assist innovative interventions to anticipate for health technology 
assessment required for implementation. The tool can also be used to 
steer future development and evidence collection.

Development DMIA tool

The DMIA tool consist of five steps, informed by a theoretical 
framework and pilot tested by two application to two use cases.
The theoretical framework consisted of:
ÅSystematic scoping review identifying multi-dimensional factors, 

followed by stakeholder interviews
ÅApplication workpackage3 Self-assessment and needs 

identification of CAN.HEAL use cases
Å Incorporation impact assessment framework for biomarkers in 

early development 
ÅScoping review proposing methodological recommendations to 

conduct impact assessments

Proposedsteps DMIA tool

Following the steps of the DMIA tool, an impact assessment was 
conducted for CGP in Belgium. A decision tree (Figure right) was created 
to simulate diagnostic procedures. Conditions for being cost-effective 
ǿŜǊŜ ŜȄŀƳƛƴŜŘ ōȅ ŀǎǎǳƳƛƴƎ ŀ ǿƛƭƭƛƴƎƴŜǎǎ ǘƻ Ǉŀȅ ƻŦ ϵрΣллл ǘƻ ƳŀǘŎƘ ŀ 
single treatment (Figure below). 

1. Division of Psychosocial Research and Epidemiology, Netherlands Cancer Instititute, Amsterdam, the Netherlands.
2. Laboratoryfor MolecularDiagnostics, JessaHospital, Hasselt, Belgium.
3. Faculty of Medicine and Life Sciences, LCRC, University of Hasselt, Hasselt, Belgium.
4. ClinicalTrials ConductUnit, Institut Jules Bordet ςUniversité Libre de Bruxelles, Hôpital Universitaire de Bruxelles, Brussels, Belgium
5. Erasmus School of Health Policy and Management, Erasmus University Rotterdam, Rotterdam, the Netherlands. 
6. Department of Health Technology and Services Research, University of Twente, Enschede, the Netherlands.

Fundedby the EuropeanUnion. Viewsand opinionsexpressedare however those of the
author(s)only anddo not necessarilyreflect thoseof the EuropeanUnionor HaDEA. Neither
the EuropeanUnionnor the grantingauthority canbeheldresponsiblefor them.

Patient Intervention Comparator Outcome(s)

Patients with 
metastatic 
solid tumors

TSO500 followed 
by national 
moleculartumor 
board (MTB)

No CGP, 
thereforeno
further 
diagnostics

Actionable targets, 
MTB-
recommendations, 
matchedtreatments

Specific recommendations CGP

ÅEnhance access to innovative therapies and clinical trials 

throughout Europe

ÅPrioritize evidence generation throughout the total 

(diagnostic) patient pathway to demonstrate value of 

CGP-matched treatments

General recommendations DMIA tool

ÅPromote early impact assessment throughout 

technology development to increase and anticipate 

alignment with reimbursement requirements

ÅStandardizeand harmonize evidence generation of       

genomic technologies utilizing a holisticperspective

Proposed recommendations

DynamicMulti -dimensionalImpact Assessment (DMIA) tool: 
comprehensivegenomicprofiling in advancedcancerpatients
L. van Schaik1, B. Maes2,3 , P. Volders2,3,G. Froyen2,3, 
P. Aftimos4 H. Blommestein5, 
W. Van Harten1,6, V. Retèl1,5

HTA Health technology assessment
PICO: Patient, Intervention, Comparator, Outcome

Two-way sensitivityanalysis varyinguptakeMTB recommendations
andCGP costsŀǘ ŀ ϵрΦллл willingnessto pay to match a treatment



CanHealWP4: Biobanking and Genome of Europe
Jeroen van Rooij (the Netherlands), Vita Rovite(Latvia), Mart Kals (Estonia), Matt McCrary (Germany), 

Lies Lahousse(Belgium), Emilie Cauet(Belgium), Andres Metspalu(Estonia), Andre Uitterlinden(the 

Netherlands), on behalf of CanHealWP4 members and general CanHealconsortium.

Objectives. WP4 in CanHealis taskedwith identifyinggermlinegeneticdatasets,biobanks,and
someapplicationsin the populationcancergenomicsfield.²ŜΩǾŜsetout to perform three tasks:
createbiobanksandgeneticdatasets; validategeneticriskprofiles; andintegratewith the 1+MG
effort. Thesetasksaredonein closecollaborationwith WP5 andWP6 in the samearm,andwith
the transversalWPsvia the usecaseof usingpolygenicrisk scoresfor breastcancerto inform
populationscreeningprograms.

Fundedby the EuropeanUnion. Viewsand opinionsexpressedare howeverthoseof the author(s)only and do not necessarilyreflect
thoseof the EuropeanUnionor HaDEA. Neitherthe EuropeanUnionnor the grantingauthority canbeheldresponsiblefor them.

1) Identified and generatedgeneticdatasets. We
identified 23 CanHealgermline genetic datasets
or biobanksrelevant for public health genomics.
We selectedthree datasetsrelevant to the use
casefrom Estonia,Latvia,and the Netherlands,
and generate two novel genotypingdatasetsin
Latvia and Belgium. These represent ~4500
breast cancer cases and ~85000 population-
matchedcontrols.

2) validated and compared genetic risk profiles. Using the
datasets collected in task 1, we have validated the
performanceof 22 breastcancerpolygenicrisk scoresin four
populations (Estonia,Latvia, the Netherlandsand Belgium-
which is not yet shownasdata collectionis ongoing- and the
current dataset is underpowered). All 22 PRSsignificantly
predicted breast cancer in each population (excepting
PGS0072 in the Dutch population). Performanceoverall was
highest in the Dutch sample, followed by the Estonianand
then Latviansamples.

Pairwisecomparisonsof the performanceof 22 breast cancerPRSsbetween Estonia,Latviaand the Netherlands. Thegraphdisplaysthe ōŜǘŀΩǎ(averagePRS
differencebetweenbreastcancercasesand controls)of each22 PRSbetweentwo populations(meta-analyzedresults). Forcontrast,a beta of 0.5 representa
relativeriskof ~1.6 per 1 Z-scoreincreaseof the PRSscorein an individual. Theperformance(effect estimates)of the Dutchsampleis the highest,despitethese
being relative older cases(avgage~67) comparedto the Estonianand Latviansamples(avgage~55), likely due to the overrepresentationof North-Western
Europeanwomen in the PRSdiscoverystudies. Notably, the PRSperform better in the Estoniansamplecomparedto the Latviansample,possiblysuggesting
better representationof Estonianwomen in PRSdiscoverysetsthan Latvianwomen,However,this is pendinga rangeof sensitivityanalysesongoingin WP4 to
evaluatethe influenceof technicaldifferencesbetweenthe studies.

3) Align1+MGand Genomeof Europewith CanHeal. During
CanHeal, the first data collectioneffort within the 1+Million
Genomesinitiative hasbeenplannedfor and started. In this
effort, called the Genomeof Europeproject, 100.000 WGS
samplesacross40 ancestry groups within Europe will be
collected, and used for researchand clinical applications.
Extending on task 2 of this WP, we will measure the
distribution of cancerPRSacrossa rangeof populationsand
estimatepopulationdifferencesin GoE. In follow-up studies,
for example in the Join Action for PersonalizedCancer
Medicine,we will alsocollectgeneticdatafor casesto repeat
the analysesshownin task2, for additionaloutcomes,using
GoEcontrols.



WP5,Task4:RegulationsandRecommendationsrelatedto genetic 

counsellingquality,access,andsustainability

JMattMcCrary1,JoelleRonez,1 TimRipperger,1 AnkeKBergmann,1,2 andtheCAN.HEALConsortium

1Institutefor HumanGenetics,HannoverMedicalSchool,Hannover,Germany
2Institutefor ClinicalGeneticsandGenomicMedicine,UniversityHospitalWürzburg,Germany

Context & Aim

Geneticcounsellingis critical to the integrationof geneticsinto

cancercare,facilitatinginformedpatientdecisionmakingandmore

efficientandaccurateclinicalmanagement. However,newstrategies

are neededto guaranteeequitableaccessto geneticcounselling

throughout the EU, in particulargivengrowinghealthcareand

geneticsworkforce shortagesco-occurringwith increasinggenetic

testingdemands. Thisproject aimedto mapthe current stateof

geneticcounsellingacrossthe EU,includingkeyaccessbarriers,and

recommendstrategiesto addressthesebarriers.

Methods

Results

ƷReviewof (inter)nationallegislation
impactinggeneticcounselling

Ʒ Interviewsurveyof health 

professionals(geneticcounselling 
practice,barriers)

ƷOnlinesurveyof cancerpatient 

organizations(geneticcounselling 
practice,barriers)

Overview

Internationalgenetics,oncology,and

patientstakeholders--> develop 

Europeanstrategiesfor addressing 

commonEUgeneticcounsellingbarriers

Recommendations

Delphi Survey

DiverseLegislativeApproachesto GeneticCounselling

Legislationðlawpassedbyparliament;regulationðlegallybindingrulefrom 
governmentauthority;variationin legislativeapproachesreflectedbydiverse 
approachestogeneticcounsellingpracticeacrossMemberStates

0

10

Genetic literacy
(patients/non-genetics
health professionals)

Workforce capacity Cost/insurance
reimbursement

N
u

m
b

e
r

o
f

M
e
m

b
e
r

S
ta

te
s

27

20

CommonBarriersto GeneticCounselling

As notedbyhealthprofessionalswithgeneticcounsellingexperience/expertise

interviewedfromeachMemberState;thesethreebarrierswerealsoidentified 
bycancerpatientorganizationssurveyedin20of27MemberStates

Overview DelphiSurvey

StakeholderGroupð123invitees,77participants;63%responserate;at 
least1 participantfromall 27MemberStates(maximum6);

ï28 Clinical/medicalgeneticists(incl.13 leadersof NationalClinical
GeneticsSocieties)

ï13 Clinical/medicaloncologists(incl.6 leadersof NationalClinical 
OncologySocieties)

ï18 GeneticCounsellors

ï16 CancerPatientOrganizations

ï1 PublicHealthMedicineConsultant(with experiencein genetic 
counsellingadministration)

SurveyResultsð19 Europeanstrategiesfor addressingthe three common

Europeangeneticcounsellingbarriers(fromOverview) were ratedaccordingto

Importance,Urgency,Feasibility,andrelativePriority over three rounds. Five
strategiesreceivedhighImportanceandUrgencyratings,aswell asa clear

pluralityof Priority rankings. Thesefive strategiesare the basisfor our

Recommendations,listedbelow in order of relativepriority (withFeasibility

ratingsinparentheses).

RecommendationsðEuropeanstrategiesfor improvinggenetic 

counsellingquality,access,andsustainabilityin cancer

1) EU-wide recognitionof geneticcounsellorsas allied health

professionalsand appropriatelyqualifiedexperts to deliver

geneticcounselling(ModerateFeasibilityð6.6/9)

2) Mandatory inclusion of geneticsexpertise in the creation

and revision of national/EU clinical oncology guidelines

(Highfeasibilityð7.6/9)

3) Establish an EU system of registration, education and

accreditationfor genetic counsellorswith legal weight in

MemberStates(ModerateFeasibilityð6.3/9)

4) Mandatory education for clinical oncologists ð

continuing/fellowship training ð regarding cancer

predispositionsyndromescreening(HighFeasibilityð7.1/9)

5) Mandate full reimbursementof genetic counsellingwhen

conducted according to national/Europeanguidelines

(ModerateFeasibilityð6.2/9)

Acknowledgements

We would like to thankthe 35 healthprofessionalparticipantsof our interview

survey; theseparticipantsare listed asco-authorsin the relatedpublicationð

doi: 10.1093/eurpub/ckae093. Additionally,we would like to thank the 20

cancerpatientorganizationsthat contributed to our surveyand77 participants

in the Delphisurveyfor their invaluableinput into thisproject.

CAN.HEALis funded by the EuropeanUnion (Grant number 101080009).Viewsand opinions expressedare however those of the author(s)only and do not

necessarilyreflect thoseof the EuropeanUnionor HaDEA.Neitherthe EuropeanUnionnor the grantingauthority canbe held responsiblefor them.



WP6ðUseCasepediatriccancer(Genome4ALL)
JoelleRonez1, J.Matt McCrary1,JoliendeBie2,VitaRovite3, HélèneA.Poirel4,AnkeBergmann1,5

1Departmentof HumanGenetics,HannoverMedicalSchool,Hannover,Germany2Departmentof HumanGenetics,KULeuven,Leuven,Belgium3LatvianBiomedicalResearchandStudyCentre,Riga,Latvia
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Background

ÅLeukemia(especiallyacutelymphoblasticleukemia(ALL))is themostprevalentpediatriccancer

ÅPediatriccancersmaybeassociatedwith a hereditarycancerpredispositionsyndrome(CPS)

ÅIdentifyinga CPSfacilitatesgeneticcounselingbut might also impact treatment planning(e.g. 

hematopoieticstemcelltransplantation)

ÅALL treatment protocols are currently confinedto somaticdiagnosticsand lack standardized

implementationof CPSscreeningandgermlinesequencing

Objectives

ÅProvideevidenceabouttheassociationof newALLcandidategenes

ÅComparebenefitsandlimitationsof phenotypefirst vs.genotypefirst approaches

ÅImproveandstandardizeclinicalcarefor childrenwithALLandtheir familiesbeyondnationalboundaries

Symptomsand

diagnosis
Treatmentchoice Therapy

Progression

Survivorship

Extensivefamily

history

SpecificCPS CPS-speficicsequencing

suspicion = phenotypefirst

CPS-agnosticsequencing

= genotypefirst

Next steps

ÅFinalizesamplesequencing(90%complete),analysisandSNV/CNVclassification

ÅPerformcohort analysesincludinghealthycontrol samples

Impact andoutlook

ÅTheGenome4ALLcohort providesextensivehighqualityWGSdatato compareefficiencyandsensitivityof phenotypefirst vs. genotype 
first approachesto pediatriccancerdiagnostics

ÅImprovedunderstandingof therole of germlinemutationscanbeimplementedin futuretreatmentprotocols

ÅBasisfor analysisof other potentiallyassociatedgenesor analysisof deepintronic and/orregulatoryregions
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Fig. 1: Characterizationof the completeGenome4ALLcohort (n = 1059). (A) Ageat ALLdiagnosis,groupedbyagegroupandsex. Most caseswere diagnosedbetweenoneandfiveyearsof

age,with a slightlyhigherincidencein boysacrossall agegroups. (B) ALLsubtypesandtheir proportion in the overallcohort. B-ALLrepresentsthe majorityof ALLcasesin the cohort. (C) Age

groupdistributionsacrossALLrisk groups. InfantALLoccursalmostexclusivelyin the B-ALLhighrisk group. (B = B-ALL,T= T-ALL,HR= highrisk,MR= mediumrisk,SR= standardrisk,

nHR= non-highrisk).
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Descriptionof Genome4ALLcases(positiveCPSscreening)

Fig. 2: Top 5 resultsof childrenwith positiveCPSscreeningresults(cases,n = 353).

While familyhistory is the most frequentfeature,manychildrenhadpositivescreening

resultsdueto their own clinicalphenotypealone.

Fig. 3: Breakdownof caseswith a conspicuousfamily history (n = 211). While rare, parental

consanguinityis considereda risk factor even in otherwise inconspicuousfamilyhistories. In non-

consanguineousfamilies,the mostcommonfactor wasa historyof pediatriccancer.
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Methods

ÅCaseselectionfromtheBFMALL2017studybyapplyinganadaptedCPSscreeningquestionnaire(1)

Å1:2matchedcohort:353cases(positiveCPSscreening)and706controls(negativeCPSscreening)

ÅWholegenomesequencingusinggermlineDNA (remissionsample)

ÅCloudandXAI basedvirtualpanelanalysis:1) EstablishedALL-associatedgenes2) PediatricCPS-genes
(1) Ripperger, Tim et al. ñChildhoodcancer predisposition syndromes-A concise review and recommendations by the Cancer Predisposition Working Group of the Society for Pediatric Oncology and

Hematology.òAmerican journal of medical genetics. Part A vol. 173,4 (2017): 1017-1037. doi:10.1002/ajmg.a.38142

Whole genomesequencing

Fig. 4: Top 20 genesharboringSNVsin the currently analyzed

samples. Treemapsshowingthe genesmost frequentlycarrying

SNVs,sorted by order. As of yet, no clear pattern is emerging,

demonstratingthe challengesof defininggenepanelsfor CPS

identificationstrategies.



Stefania Tuveri1, Gian Eeraerts1, Charlotte LeJeune2, Qiang Fu1, Tatjana Jatsenko1, Liesbeth Lenaerts2 , Frederic Amant2, and Joris Vermeesch1

1. Laboratory for Cytogenetics and Genome Research, Department of Human Genetics, KU Leuven 

2. Gynaecological Oncology, Department of Oncology, KU Leuven  

Background
Analysis of circulating cell-free DNA (cfDNA) offers a non-invasive approach to detect, diagnose, and monitor health conditions in real time. In healthy

individuals, plasma cfDNA consists of short fragments primarily released from hematopoietic cells during apoptosis. These cfDNA fragments retain genetic

and epigenetic signatures reflective of their tissue of origin, including copy-number alterations (CNA) and DNA methylation changes. As methylation

patterns are cell-type specific, profiling these signatures in cfDNA can decode the tissue of origin of the cfDNA components.

Non-invasive prenatal screening (NIPS) assesses the risk of foetal trisomies 13, 18, and 21 by analysing cfDNA in the maternal bloodstream. At 12 weeks

of pregnancy, 5-15% of the cfDNA is derived from the placental trophoblasts, while the larger fraction is maternal. Therefore, NIPS is able to identify maternal

chromosomal abnormalities, associated with conditions such as maternal mosaicism, uterine myomas, or malignancies.

Occult maternal malignancies during NIPS have been identified in about 1 in 8000 to 10000 pregnancies. However, the estimated occurrence of cancers

during pregnancies is 1 in 1000 to 1500.

We created a European network to help the establishment of guidelines for the identification of malignancy suspicious NIPS profiles and 

recommendations for the clinical management. 

We demonstrated the clinical utility of copy-number profiling and methylation-based deconvolution for cancer detection and typing via cfDNA analysis during NIPS. 

MetDecode: methylation-based cfDNA deconvolution in cancer 

MetDecode estimates for placenta contribution positively 

correlate with standard measurement of foetal fraction.

Future perspective: NIPS using native cfDNA Nanopore data

MetDecode estimates the contributions of each entity included in a reference atlas to a plasma 

cfDNA sample, based on tissue-specific methylation markers.

We achieved robust tissue of origin identification in the pregnant cohort with cancer, with an

overall accuracy of 83.3% in cases with a cancer-like CNA profile. As tumour fraction

increased, also the reliability of the cfDNA signal for identifying distinct tumour types was

enhanced: the overall accuracy reached 91.67% in the cases of high tumour fraction (TF>3%).

Reporting criteria for malignancy suspicious NIPS profiles and 

recommendations for clinical management

We confirmed that nanopore sequencing is a promising tool for NIPS, enabling concomitant

aneuploidy detection and methylation mapping.

The use of NanoGIPseq combined with MetDecode can enable the simultaneous detection of

cancer and provide indications upon the tumour tissue of origin.

WP6. Building clinical utility: cell-free DNA analysis for detection 

and typing of cancer during pregnancy

INTERNATIONAL NETWORK ON CANCER, 
INFERTILITY AND PREGNANCY (INCIP)

- hosted by KU Leuven (Belgium) -

EUROPEAN NETWORK OF INCIP/NIPS CENTRES

ÁUniversity Hospitals Brussels (Belgium)
ÁInstitut de Pathologie et de Génétique (Belgium)
ÁUniversity Hospitals Ghent (Belgium)
ÁTRIDENT labs (The Netherlands)
ÁMedical Genetics Center Munich (Germany)
ÁCharles University in Prague (Czechia)
ÁAarhus University Hospital (Denmark)
ÁOslo Universitessykehus(Norway)



The CAN.HEAL approach:
ü Four clinical pilots
ü Six different biotechnological 

platforms (and their combined 
application) to test germline DNA, 
tumour DNA and circulating tumour
DNA

ü An innovative data generation and 
sharing plan designed to identify 
unmet needs in EU healthcare 

Prevention and Early Detection
Alleanza Contro il Cancro (ACC)
CERTH/ELLOK Ь(CERTH)
Charité - University Medical Center Berlin (CHAR)
University of Tübingen (EKUT)
Institut Curie (IC)

Institut Catala ̕Я̟̠̝̠̘̀̔̒̚ ˙˺˴̀˚
Oncology Institute of Vojvodina (IOV)
Katholieke Universiteit Leuven (KUL)
Medical University of Warsaw (MUW)
Nederlands kankerinstituut (NKI - AVL)

University Medical Center Hamburg - Eppendorf
(UKE)
Sciensano (SCI)

Å Focus on early cancer and known 
cancer predisposing clinical 
conditions

Å Detect individual risk for the 
patient to undergo 
relapse/progression

Å Identify familial risk to inherit 
cancer predisposition

Å All pilots have collected clinical 
and/or clinical pathological data, 
combined with molecular data, 
using common strategies and 
tools
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CAN.HEAL NGS Tools

CAN.HEAL pilots capture a spectrum of cancer risk, for the earliest 
possible detection

CAN.HEAL pilots address key challenges of multi - centre precision oncology trials 

CAN.HEAL pilots reveal crucial bottlenecks and propose effective bypass measures 

Å Harmonise multi - centre 
recruitment and delocalised 
testing

Å Regulate material and data 
exchange

Å Implement role - dependent 
inclusion of participating centres

Å Integrate standardised multi -
dimensional cancer (gen) omic
data sets on a shared platform

GDPR Compliance

Å STANDARDISATION & DOCUMENTATION : Sharing pilot synopses, laboratory protocols, and MTA templates is 
crucial, but not sufficient. It is mandatory that minimal essential consensus elements are agreed at the EU level

Å DATA PROTECTION OFFICER  ENGAGEMENT: Early engagement with Data Protection Officers (DPOs) is crucial to 
ensuring flexible, compliant solutions. Improving communication between clinical, biotech teams, and DPOs and 
encouraging б̠̦̥ ̠̗ ̥̙̖ ̠̩̓в ̥̙̟̜̟̘̚̚ can lead to better - framed legal issues and fewer delays

Å DEDICATED PROJECT MANAGEMENT: This is essential to ensure  consistent follow - up, timely communication, and 
proactive issue resolution across all project phases. Multi - center trials should be continuously monitored by a 
steering board, including DPO representatives , to address unforeseen issues promptly

Å DEDICATED LABORATORY RESOURCES: Allocation of dedicated laboratory personnel for sample management 
(inbound and outbound) is crucial to minimize delays and ensure proper sample handling
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CAN.HEAL Partners and Roles

Fundedby the EuropeanUnion. Viewsand opinionsexpressedare howeverthoseof the author(s)only and
do not necessarilyreflect those of the EuropeanUnion or HaDEA. Neither the EuropeanUnion nor the
grantingauthority canbeheldresponsiblefor them.

Dr Patrizio Giacomini
Fondazione Policlinico Gemelli, Rome, 
Italy patrizio.giacomini@guest.policlinicogemel

li.it
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CAN.HEAL Clinical Pilots
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