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Why a common cancer data model?

* Many European cancer projects

* Different datasets, different models, but same core cancer
concepts

* Limited reuse and difficult interoperability (heterogeneous,
project-specific)

* OMOP and FHIR coexist but are hard to align (had hoc
mapping)
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Evidence from European initiatives

* Survey of European cancer projects (HL7 Europe WG
Athens 2024)

*Key findings: @WW‘H‘}J
— heterogeneous models 608N
— unknown EHR data availability
— focus on secondary use
— need to reconstruct the cancer journey
— difficult OMOP «> FHIR mapping
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ECCDM: the core idea

* Not a dataset
* Not tied to a single standard
* Conceptual + Logical backbone

* Designed to support:
— HL7 FHIR
— OMOP

* One model — multiple representations
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Scope and principles

* Minimal, extensible, non-exhaustive
* Cancer-type agnostic

* Primary and secondary use aligned
* EHR-aware and realistic

* Incremental, community-driven

* Able to reconstruct cancer history
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How ECCDM is organised

« HL7 Europe Working Group initiative
« Community-driven
« clinicians, researchers, standards expertsactive
« participation from European projects
e Structured around:
« Conceptual Model (shared semantics)
« Logical Model (implementation structure)
* Implementation Guide (FHIR + OMOP mappings)

» Designed as a standard-agnostic backbone
HL7
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What we want to achieve

Build a shared international cancer data backbone
Support both:

*  Clinical use (primary)
« Research use (secondary)

Bring primary and secondary use closer together
Enable alignment and coexistence of multiple standards

Unify efforts in model design and standardisation
e  across projects
* across standards

Provide a collaboration platform across Countries
From isolated efforts — to a coherent international ecosystem
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What we have achieved

Model definition
. Conceptual Model v1 completed
. Logical Model v1 defined
. Agreed within the Working Group
Implementation Guide https://build.fhir.org/ig/hl7-eu/cancer-common/
. Conceptual and Logical Models formalised in the Implementation Guide
. Coherent structure across models, examples, and documentation
. Examples implemented and validated (FSH / SUSHI)
. Proposal for ballot submission (discussion planned during the ECCDM track — May 21)
Mapping activities
. OMOP mapping activities started
. FHIR profiling and mapping to be formally initiated
Collaborations: Active engagement with OHDSI Oncology WG
Scientific papers under preparation
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| The Conceptual Model
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‘ The Conceptual Model
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The Conceptual Model
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Data Evolution
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The European Cancer Common Conceptual Model » The European Cancer Common Conceptual

. Model

The European Cancer Commeon Conceptual Model represents the foundational layer of the European Cancer ode

Common Data Model (ECCDM). It defines a minimum, extensible, and non exhaustive set of cancer related * Overview

concepts and their relationships, providing a shared, platform independent representation of the cancer « Overview of the conceptual Entities

domain. » Detailes Conceptual Model

The purpose of the conceptual model is to establish a common semantic backbone that can be reused . MOdF:‘”i”g Iassumptions and design

consistently across different technical representations and standards. It focuses on defining what the core cancer considerations

concepts are and how they relate to each other throughout the cancer journey, independently from implementation | « Temporal representation

and technology choices. « Concepts Excluded from the First Release

In its initial scope, the conceptual model focuses on adult patients with solid tumours, considering one cancer * From Conceptual Model to Logical Model and
condition at a time, in order to limit medelling complexity and ensure feasibility in early iterations. Implementations

This conceptual backbone is refined through the Logical Model and, within this Implementation Guide, explicitly
mapped to both HL? FHIR and OMOP, demonstrating how a single shared model can support interoperable representations across different technical ecosystems.



| The Conceptual Model
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Glossary

Concept Overview

Table 1 provides for each Concept: a description of what it represents, some notes (e.g., exclusions), other terms
usually adopted to indicate it, and the relationship with other Concepts.

On dates and temporality. To rebuild the cancer journey, dates are fundamental. It is important to define which
concepts or attributes can evolve during the journey to understand when to update the same instance versus when to create another one.

Table 1: Concepts, descriptions, notes, synonyms, and connections/dependencies.

Contents:

« Concept Overview

« Other concepts not included in this version

Concept

Description

Note

Also known as

Connection / Dependency

CancerConditionAtDiagnosis

Represents the Cancer
Condition at the First
Diagnosis, which is the start
of the cancer journey. All
attributes never change. It
must have:

« An HistologyBehaviour:
histology describes the cell
type of the neoplasm and
the behaviour describes
whether a tumour is
malignant or benign,
whether it is a carcinoma
in situ or a neoplasm of
uncertain malignancy. As
the definitive histology and
behaviour are usually

RPN P S R S ——

Each time a patient has a new
cancer (so not related and
independent from the first
one), they have a new Cancer
Condition. In case in time,
there is an updated of the
Cancer Condition (related to
the same cell type, so
depending on the first cancer),
it will be reflected in a new
ClinicalCancerProgression
instance.

If a cancer is metastatic at the
First diagnosis, the
information on the metastasis
is collected within the
CancerStage not in the

P ENE S S

Cancer Condition: Primary
Cancer, Secondary Primary
Condition

Histology: Morphology
Body Site: location, tumor
side, topography

Connected with:

« A CancerPatient, which is
the Subject

* One or two CancerStage
(it must always have one
CancerStage of type
Clinical and it may have a
CancerStage of type
Pathological)

* One or more
CancerTreatment

* One or more
OverallCancerTreatmentRe
sponse

+ One or more
ClinicalCancerProgression




| The Conceptual Model

The Cancer Patient Journey

» Introduction

Introduction

» High-level view of the cancer journey

A patient’s cancer journey is a longitudinal sequence of events driven by the availability and interpretation of o Follow-up visit

clinical evidence. It begins when one or more relevant evidences are identified, leads to the assertion and « Illustrative Example of a Typical Cancer
characterisation of a cancer condition, and continues through treatment, response assessment, and follow-up over Journey

time.

o The overall journey

Clinical evidence may derive from different contexts, including screening programmes, routine examinations, or
investigations performed for reasons unrelated to cancer. The presence of symptoms is not required for the cancer journey to start. Clinical decisions along the cancer
journey are based on the evaluation of evidence, on the observed response to treatment when a treatment has been administered, and on the resulting disease status.

Capturing dates consistently at each step of the journey is essential, as cancer care is inherently temporal. Evidence, assessments, and disease status must be
interpreted in relation to specific time points in order to accurately reconstruct disease evolution for care continuity and for research and secondary use purposes.

High-level view of the cancer journey

At a high level, the cancer journey can be described as an iterative, evidence driven process, rather than as a simple linear pathway.

The following figure provides a high level representation of a typical cancer journey.
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Figure 1: the cancer patient journey

The jeurney usually begins with one or more sources of clinical evidence (e.g. imaging examinations, laboratory tests, biepsies). These evidences support the
I I L 7 assertion of a cancer diagnosis. In some cases, additional evidence may be required to further characterise the cancer condition, for example to refine cancer stage
B Europe or tumour characteristics (e.g. tumour grade).
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Diagnosis + First Treatment (Date 0 - 3)

This first step illustrates the initial instantiation of cancer-related entities at the time of diagnosis and during the first treatment episode. It corresponds to the

“Diagnosis + First Treatment” phase described in the Cancer Patient Journey narrative.

Cancer data evolution - Diagnosis + First Treatment [(Date 0 - 4)

Date O (2018-05-01)
Cancer Condition Diagnosis

whixeds
CancerPatient1

demographics
comerbiditiesAtDiagnosis ™

T
/{s affected by

¥

© wiiveds
CancerConditionAtDiagnosis1

tumourGrade = XXX
histologyBehaviour = XXX
bodySite = XXX

visitDate

biopsyDate
labReportDate[biomarker]
ImagingDate = 2018-05-01 'Date 0
I ]

classificationType = TNM
value = T2,NO, MO

efined throught a

afixeds
Imaging1
type = MRI
bodySite = XXX

is the subject of

js the subject of

[has a js the target of
E\ancer Treatment 1

| \

I/ \ Date 1 :zn\‘\s-oe-u;

| Surgery
- oo o

afixeds
CancerStagel @ Surgery1

type = Clinical can hade 3 intent = Definitive

bodySite = XXX
date = 2018-08-12 'Date 1

f

defined throught 3

afixeds
CancerStage?

type = Pathological
classificationType = TNM
value = T2,N1,M0

is the target of |

|

/

Date 2 120‘Q-os-101 Date 3 (2018-10-12)

Radioctherapy
¥

\

@ Radiotherapyi

intent = Definitive

bodySite = XXX

settings = Postoperative/Adjuvant
stariDate = 2018-00-10 'Date 2
endDate = 2018-10-12 'Date 3




From Conceptual to Logical Model

* Conceptual Model — semantics

*Logical Model — structure, attributes, relationships
* Temporal preservation (no overwriting)

* Optional concepts, complete if present
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| The Logical Model
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Figure 1: Cancer Common Logical Model Overview

Logical Models

CancerConditionAtDiagnosis

Represents the cancer condition as it is first diagnosed, capturing the initial tumour characteristics and the diagnostic context that defines the starting point of the
cancer journey.

© CancerConditionAtDiagnosis

subject : CancerPatient [1..1]
histologyBehaviour : codeableConcept [0..1]
bodySite : codeableConcept [1..1]
tumourGradeSystem : codeableConcept [0..1]
tumourGradeValue : string [0..1]

visitDate : dateTime [0..1]

biopsyDate : dateTime [0..1]

imagingDate : dateTime [0..1]

labReportDate : dateTime [0..1]

Figure 2: CancerConditionAtDiagnosis logical model

I I L 7 FHIR Logical Model: StructureDefinition-CancerConditionAtDiagnosis.html
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| The Logical Model

Key Elements Table

MNa
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CancerConditionAtDiagnosis

[ subject

.__) histologyBehaviour
- (1) bodysSite
- ([J) tumourGradeSystem

-1 tumourGradeValue
- wisitDate

- i_| biopsyDate

-] imagingDate

-] labReportDate

Constraints

Grade

ad-1 | error

Differential Table Snapshot Table

CancerConditionAtDiagnosis

Statistics /References All

Card. Type

0..* Base

1.1 CancerPatient

0..1 CodeableConcep
t

1..1 CodeableConcep
t

0.1 CodeableConcep
t

0..1 string

0.1 dateTime

0--1 dateTime

0.1 dateTime

0.1 dateTime

Description

At least one of visitDate, biopsyDate,
imagingDate, labReportDate must be
present, since the model requires a
diagnosis date for the Cancer
Condition.

Description & Constraints Filter:
B r

CancerConditionAtDiagnosis
Instances of this logical model can
be the target of a Reference
Constraints: ccad-1

Subject

HistologyBehaviour
BodySite
TumourGradeSystem

TumourGradeValue
VisitDate
BiopsyDate
ImagingDate

LabReportDate

Expression

(visitDate | biopsyDate |
imagingDate |
labReportDate).exists()
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Diagnosis + First Treatment (Date 0 - 3)
This section instantiates the logical entities required to represent dizagnosis and the initial treatment phase. The example includes instances of CancerPatient,
CancerConditionAtDiagnosis, Imaging, CancerStage {clinical and patholegical), Surgery and Radictherapy.

In this logical example, attributes are populated in greater detail than in the conceptual Data Evelution narrative. For instance, tumour histology and primary site are
represented using ICD-0-3 codes, and imaging and treatment types are illustrated using SNOMED CT codes,

These coded values are provided for demonstration purposes, to show how the logical model can be concretely populated, and do not represent mandatory bindings.

For CancerStage, the staging assessment is represented using the stageValue element, expressed as a code / value pair. In this example, TNM staging is used and,
accordingly, the stage is represented through multiple stageValue entries corresponding to T, N, and M, while cizssificationType is populated to explicitly indicate the
THNM framevork.

For the purpose of this example, classificationType is populated using its tewxt 2lement only. Staging valuss are representad using the text field of stageValue code and
stageValve. value (e.g. T category [ T2, N category / N1, M category / MD). This choice reflects the fact that defining complete and context-specific terminology
bindings for staging values (especially for TNM) is non-trivial and out of scope for this guide.

i

In raal implemantations, classificationType, stageValue.cods and stage) .value are axpected to be populated using appropriate coded representations, according to
the terminolegy policies adopted in @ given national or project-spacific context,

This section therefore illustrates how the logical model can represent both simple and composite staging systems, while preserving explicit semantics, traceability to
clinical evidence, and longitudinal consistency.

@CancerF atient1-Example

birthDate: 1973
sexAtBirth: Female

subject

© CancerConditionAtDiagnosis1-Example

histologyBehaviour: Adenocarcinoma, MOS

bodySite: Lower lobe, lung

tumourGradeSystem: Standard Histological Grading System
tumourGradeValue: G3

visitDate: 2024-01-15T10:00:00+01:00

cancerConditionAtDiagnosis  cancerConditionAtDiagnosis ubject

@ CancerStageClinical 1-Example © CancerStagePathological1-Example
classificationType: Tumor Linphonode Metastasis classzificationType: Tumor Linphonode Metastasis cancerConditionAtDiagnosis
type: Clinical type: Pathological
value: T2, NO, MO value: T2, N1, MO
imaging surgery )
1
© Imaging1-Example © S e SRR
type: tbd intent: Definitive

date: 2018-06-12

bodySite: Lower lobe, lung bodySite: Lower lobe, lung

Figure 1 Data evolution: from diagnosis to radictherapy
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Example Binary: CancerConditionAtDiagnosis1-Example

This content is an example of the CancerConditionAtDiagnosis Logical Model and is not a FHIR Resource

"resourceType”: "http://hl?.eu/Fhirfcancer-common/StructureDefinition/CancerConditionAtDiapnosis™,
"subject”: {
"resourceType”: "http://fhl7.euw/fhirfcancer-common/Structurebefinition/CancerPatient”,

"birthDate™: "1975",
"sexhtBirth": |

"coding”: [
{
"code”: "Female”
}
]
}
¥
"histologyBehaviour™: {
“"coding": [
i
"system": "http://terminology.hl?.org/CodesSystem/icd-o0-3,
"wersion": "3",
"coda": "814873",
"display”: "Adenocarcinoma, NOS"
}
]
b
"bodySite": {
"coding": [
i
"system": "http:/ terminology.hl?.orgfCodesystem/icd-o0-3",
"wersion": "3",
"code": "C34.3",
"display”: "Lower lobe, lung”
}
]
b

"tumourGradesystem”: {
"text": "Standard Histological Grading System”

b
"tumourGradevalue™: "G3",
"wisitDate™: "I024-81-15T10:06:08+01 88"
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