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Continuity of care

Second opinion Legal archiving (30 years)

o Training of skilled workers o _
Legal obligation Artificial intelligence

for “objective” data (scientists + SaaS companies)

Remote expertise
Patient literacy

Patient-partner (Cross-border) moving

Redundant clinical examinations

Public health analyzes

Clinical research Rare diseases
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Primary care
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(1) Need to go beyond PDF
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Supported file formats

EEG / Electrophysiology
« ADInstruments LabChart (.adicht)
« ANT ASA (.msm/.msr)
« ANT EEProbe (.cnt, .avr)
» Axion AXIS (.raw)
« BDF / BDF+ (Biosemi 24bit binary)
« BESA exports (.avr, .mul)
» BIDS-formatted datasets
« Blackrock NeuroPort (.nev, .nsX)
« BrainVision BrainAmp (.eeg)
« BrainVision Analyzer (.txt)
« Cartool binary files (.ep, .eph)
* CED Spike2 (.smr, .smrx, .son)
+ Compumedics ProFusion Sleep (.rda)
« Curry 6-7 (.dat/.dap/rs3)
« Curry 8 (.cdt/.dpa)
« Deltamed Coherence-Neurofile export (.txt/.bin)
« EDF / EDF+ (European Data Format)
» EEGLab sets (.set)
« ERPLab results (.erp)
» EGI NetStation epoch-marked file (.raw/.epoc)
« EGI-Philips (.mff)
* EmotivPRO (.edf)

« FieldTrip structures (.mat)

« g.tec / g.Recorder {.mat, .hdf5)

« Intan (.rhd, .rhs)

* MANSCAN Microamp (.mbi/.mb2)
+ MEGA NeurOne (.bin)

+ Micromed (.trc)

* Muse (.csv)

« Meuralynx (.ncs)

« Meurodata Without Borders (.nwb)
« Neuroelectrics (.easy, .nedf)

« NeurOne (.bin) ~ %
« Meuroscan (.cnt, .eeg, .avg, .dat)
+ NeuroScope (.eeg, .dat)

« Nicolet (.e)

7
« Nihon Kohden (.EEG) /
« Open Ephys flat binary (*.dat) 7

+ Plexon (.plx, .pl2)

« Ripple Trellis (.nev, .nsX)

« The Virtual Brain (.h5)

+ Tucker Davis Technologies (.tdi

* Wearable Sensing (.csv)

Patient literacy

+ Multi-centric
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Proteomics

Genomics
Transcriptomics

Proteins

Metabolomics

=
Metabolites

+ Multi-centric



(2) Need for interoperability






DCM

Digital Imaging and Communications in Medicine

L “One standard to rule them all...”



OPEN standard — OPEN implementations

FREE SOFTWARE
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OPEN standard — OPEN implementations

FREE SOFTWARE

FOUNDATI ON
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DATA SCIENCE INSTITUTE"

wgl': i, Product Company Type Finding BodyArea Subspeciality Modality Age
2022-03-21 BriefCase- CTA Aidoc Medical, Ltd. CADt Aneurysm Brain Neuroradiology CTA Unspecifie
2022-03-14 BriefCase- Ptx Aidoc Medical, Ltd. CADE Pneumotl Chest Chest Imaging XRAY Unspecifie
2022-03-14 Arterys MICA Arterys Inc. Image Processing... Cardiac measurements. Heart Cardiac Imaging MR Unspecifie
2022-03-10 ClearRead Xray Pneum... Riverain Technologies CADt Pneumothorax Chest Chest Imaging XRAY Adult only
2022-03-07 Syngo.CT Applications Siemens Healthineers Image Processing... Cardiac measurements. All All MR Unspecifie
2022-03-01 BoneView Gleamer CADe/x Fracture Upper Ex... Musculoskeleta XRAY Adult only
2022-02-24 Annalise Enterprise CX... Annalise-Al Pty Ltd. CADE Pneumotl Chest Chest Imaging XRAY Adult only
2022-02-18 Viz Aneurysm, Viz ANX Viz. ai, inc. CADE Aneurysm Brain Neuroradiology cr Unspecifie
2022-02-18 Deep Learning Image R... GE Medical Systems Image Processing... Image Quality improvement All All T Adultand
2022-02-03 Contour ProtégéAl Mim Software Image Processing... Radiation treatment plann... All All CT,MR Adult only
2022-01-28 syngo.CT Brain Hemorr.... Siemens Healthineers CADE Intracranial hemorrhage Brain Neuroradiolagy cr Unspecifie
2022-01-19 Follicle Clarity Software Cycle Clarity Image Processing... Ovarian Follicles Ovaries Women's Imaging us Unspecifie
2022-01-19 Caption Interpretation ... Caption Health Image Processing... Cardiac flow Heart Cardiac Ima us Adult only
2022-01-14 Quantib ND Quantib BV Image Processing... Brain anatomy Brain Neuroradiology MR Unspecifie
2022-01-14 Eclipse Il with Smart Ny Carestream Image Processing. Image Quality improvement All All XRAY Adultand
2022-01-12 UNID Spine Analyzer MediCREA (Medtronic) Image Processing... Surgical Planning Spine Musculoskeletal I... UNSP Adult and ¢
2021-12-29 LiverSmart Resonance Health Analysi Image Processing. Liver iron deposition Fatty... Liver Abdominal Imaging MR Unspecifie
2021-12-22 Claritas Claritas HealthTech Pte. Ltd. Image Processing... PET image denoising Brain Neuroradiology PET.CTMR Unspecifie
2021-12-22 BoneMRI MRIguidance BV Image Processing... Brain anatomy Brain Neuroradiology [ag Adult only
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FHIR

* “Fast Healthcare Interoperability Resources”

* Ongoing work by HL7 consortium since 2011 (normative since 2019)

L * Focused on developers to create external apps (JSON, REST API...)



B UCLouvain o/ team

Level 1 Basic framework on which the specification is built

@

+
oo Foundation Base Documentation, XML, 1SOMN, Data Types, Extensions
N

OPEN implementation

Level 2 Supporting implementation and binding to external specifications

Implementer A Security (i a .
@ Support . & Privacy Conformance @ Terminology Exchange

Downloads, Security, StructureDefinition, CodeSystem, REST API + Search

Version Mgmt, Consent, CapabilityStatement, ValueSet, Documents

Use Cases, Provenance, ImplementationGuide, ConceptMap, Messaging

Testing AuditEvent Profiling Terminology Svc Services
Databases

Level 3 Linking to real world concepts in the healthcare system

?_ Administration Patient, Practitioner, CareTeam, Device, Organization, Location, Healthcare Service

Level 4 Record-keeping and Data Exchange for the healthcare process

0 5T
® Clinical 'h Diagnostics % Medications % Workflow $ Financial

Allergy, Problem, Observation, Medication, Introduction + Claim, Account,

Procedure, Report, Specimen, Request, Dispense, Task, Appointment, Invoice, Chargeltem,
CarePlan/Goal, ImagingStudy, Administration, Schedule, Referral, Coverage + Eligibility
ServiceRequest, Genomics, Statement, PlanDefinition, etc Request & Response,
Family History, Specimen, Immunization, etc. ExplanationOfBenefit,

RiskAssessment, ImaagingStudy, etc. etc. H A p | F H ‘ R
efc.

Level 5 Providing the ability to reason about the healthcare process

@ Clinical Reasoning Library, PlanDefinition & GuidanceResponse, Measure/MeasureReport, etc. httDS//haDIfhlr |O/

https://www.hl7.org/fhir/


https://www.hl7.org/fhir/
https://hapifhir.io/

Outside of hospitals

Innovative
Ideas

(c) James Agnew

People (&=

Within hospitals (e.g. CIM)

L (c) James Agnew



(3) Need for semantics






Structured annotations | Pneumonia | Pheumothorax
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MEDICAL REPORT

define name="Findings">

-<element name="Findings" radlex:id="RID28486" radlex:match="Exact">
— <element name="Sex" radlex:id="RID3652" radlex:match="Exact" snomed:id="263495000">

- <choice>

= <glement name="Male" radlex:id="RID3653" radlex:match="Exact" snomed:id="248153007">

<empty/>
</elemeni>

- <element name="Female" radlex:id="RID3654" radlex:match="Exact" snomed:id="248152002">

<empty/’>

</element>
</choice>
</element>

— <element name="Chronological age" radlex:id="RID13163" radlex:match="Exact"

snomed:id="424144002">

= <element name="%ears" radlex:id="" radlex:match="">

<data type="nonNegativelnteger"/>
</element>

—<glement name="\Months" radlex:id="" radlex:maich="">

— <data type="nonNegativelnteger">
<param name="maxInclusive">11</param>
</data>

Languages
Ambiguities
Specialisms
Synonyms
Polysemy
Spelling mistakes




SNOMEDCT

SNOMED CT Browser

© SNOMED International 2017 v1.36 4 - Hosted and maintained by MHS Digital
Taxonomy Search Favorites Refset

Taxonomy
Inferred view

v SNOMED CT Concept
> Body structure (bady structure)
v Clinical finding (finding)
Administrative statuses (finding)
Adverse incident outcome categories (finding)
Bleeding (finding)
Body piercing (finding)

Caleulus finding (finding)

Clinical history and observation findings (finding)
Clinical stage finding (finding)

Color finding (finding)

Creatinine clearance decreased (finding)
Decreased vascular flow (finding)

Deformity (finding)

Disease (disorder)

» = Abscess (disorder)

v VY VY VY Y

< v v
m

v

= Acquired immunodeficiency syndrome-associated disorder (disorder)
v = Acute disease (disorder)

- Acute adrenal insufficiency (disorder)

= = Acute alcoholic intoxication in remission, in alcoholism (disorder)
» = Acute allergic reaction (disorder)

» = Acute complication due to diabetes mellitus (disorder)

The global
language of
healthcare

Parents

Chest pain {finding)

Disorder characterized by pain (disorder)
Ischemic heart disease (disorder)

Pain of cardiovascular structure (finding)

v W v W
moom 1]

@ Angina (disorder)

Ffrom Regenstrief

erversed by e World Grganization of Family Dectors THA)

|ICPC-3 International
Classification

of Primary Care

User Manual sitication

Kees van Boven - Huib Ten Napel




poc 55 2294/003

BELGISCHE KAMER VAN
VOLKSVERTEGENWOORDIGERS

28 oktober 2021

BELEIDSNOTA (*)

Volksgezondheid

Bovendien wordt er werk gemaakt van de Health Data
Authority die het secondair gebruik van gegevens moet
bevorderen (“Real World Data”); bij de ontwikkeling van het
Geintegreerd Patiéntendossier zal onmiddellijk aandacht
worden besteed aan dit thema om ervoor te zorgen dat
de privacy van de burger/patiént wordt gerespecteerd,
dat er een wettelijk, ethisch en deontologisch kader
wordt ontwikkeld, dat het secondair gebruik gebeurt
op een transparante en veilige manier en met geinfor-
meerde toestemming inclusief transparantie over de
doelstellingen waarvoor de gegevens worden gebruikt.
Tijdigheid en accuraatheid (“real time data”, “data qua-
lity”) zijn primordiaal. Daarenboven is standaardisering
en interoperabiliteit de basis van gegevensuitwisseling
en secundair gebruik, waarbij interoperabiliteit wordt
voorzien via Snomed CT (Systematized Nomenclature
of Medicine -- Clinical Terms) en |ICD-11 (International
Classification of Diseases version 11) voor waardensets
en FHIR (Fast Healthcare Interoperability Resources)
i.p.v. KMEHR (Kind Messages for Electronic Health
Record) voor de uitwisseling van resources.




(4) And outside of hospitals?



Interoperability = necessary condition, but not sufficient!

* General
it Data

Protection
N

* Regulation

/
y
y
y
X

v

=0
Sain

Technological innovation Ethics committees Data protection
(“unique counter”?)




Misconception: Primary care doesn’t only produce SUMEHR!

X-rays or ultrasounds are objective clinical data — patients should be able to access them!

How to exchange such data? How to protect them? How to legally archive them?



Better global view of the patient Better understanding of my health conditions

L



Koning Boudewijnstichting



MAATSCHAPPELIJKE HUMANE TECHNOLOGIE EN KWALITEIT EN
VERANKERING BEHEER SYSTEMISCHE COHERENTIE

@ @20 B 'O

Data Geintegreerd Autonome en
: h technologish geinformeerd
elgenaarschap ecosysteem keuzes

E

Mensgerichte

Kwaliteitsborging
technologie

innovatieprocess

| GOVERNANCE

“ TA; 14—8@

Inclusieve digitale en
gezondheidsgeletterheid

Monitoren
en bijsturen

Participatieve en adaptatieve governance

https://www.kbs-frb.be/nl/zoom-zorgvuldige-technologie



https://www.kbs-frb.be/nl/zoom-zorgvuldige-technologie

soin de vos: "
...... jedata 44444 donnegs

‘ B ’ Fondation
Roi Baudeuin

Agirensembie pour une socicé meileure

L https://www.kbs-frb.be/nl/zorg-voor-je-data-0 E


https://www.kbs-frb.be/nl/zorg-voor-je-data-0

Friends, Family
Safety and Security

Physiological Needs (survival)
Alr, Shelter, Water, Food
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Friends, Family
Safety and Security

Physiological Needs (survival)
Alr, Shelter, Water, Food
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