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Housekeeping

AYour facilitator: Michael Striibin

AThe webinar is being recorded; recording and slides will be
shared in pdf on www.hl7europe.org and www.hl7.tv
AKey parameters for your participation:
I The system has disabled video and microphone for attendees
I Please use reactions/emojis during the presentations
i Please use the chat to make comments or pose questions
I Pl ease raise your hand 1 f youod |

i If you are invited to speak, we will unblock your video and
microphone; please turn on your video and say who you are
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Synthetic Data? Why?

ASyntheticData:Examplesr Realistict usingAl

L d A

(SYNDERAPronounced ™scJ I Nbl ¢

ASynthetic Data Examples seen in

Atesting andvalidation (e.g. industry proofs,
connecta-thons etc.)

Ain education
Ain furtherimplementation supportfor vendors

dr K. Heitmann: SYNDERAuropean Synthetic Data for the European Health Data Space
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SYNDERAI anthe xShareProject

AxShareProject Work Package PREAMBLE

AProjectfundedbythe EuopearCommission(7.8MioK b Srbecnate

Foundation
AContributed to the advancement of HL7® FHIR® 9
Implementation Guides (HL7 EU realm l,'p

AToolboxsupportsproperimplementation
of the European Electronic Healecord
exchangd-ormat EHRXI[r

/l
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European Health Data Space (EHDS)
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EHDS Timeline

M \ B e——
arc_}a _2021 __l ]——\ - March 2029

Implementing Acts:
detailing the
practical
arrangements

| March 2031

Entry into force of
the EHDS

Exchange of certain
categories of health
data (summaries of

Extension to other
categories of data

Regulation, start of (medical images,

the transition phase

laboratory results
and hospital
discharge reports)

patient records,
electronic
prescriptions and
dispensing)

R

R
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SYNDERAFoundationalPesign

ASYNDERAlatasetsaredesignedo ...

/represent

realistic clinical
scenarios

including medications,
allergies, problems,
encounters, vital signs,
dependingon the
covereduse case

Europe ’

=

\

\\ @e confof%ant \\

with HL7 FHIR
Implementation
Guides

including IPS/EPS, EU
Laboratory Report,
DischargeSummary,
Medication Prescription
and Dispense, Imaging

mse realistic but \

not real patient
data

ensuringsafety in both
developmentand
demonstration
environments

dr K. Heitmann: SYNDERAuropean Synthetic Data for the European Health Data Space
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Synthetic Data Examplas®kealistict using Al
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EHDSLaboratoryReport

AEHDS Lab Reports were the
first synthetic artifacts

orderld

AStarting October 2024, o

orderPlacer als EHDSHealthPro..

YOWWGII! Wen ¢t 13wl B —

orderReason[x]

orderReasonCodeableConcept
orderReason als EHDSCondition
clinicalQuestion

supportingInformation

condition als EHDSCondition

medicationAdministration als EHDS...

ForC
HDSImmunisation
otherSupportinginformation
specimen als EHDSSpecimen
serviceRequest als EHDS. iceRequest

resultData

commentsinterpretationAndRecom...

laboratoryTestResults als EHDSLab..

dr K. Heitmann: SYNDERAuropean Synthetic Data for the European Health Data Space
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Starting with
Lab Report
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Generating Lab Reports

ATestingcollectingand — — i
pre-compilingmetadata Starting with

- N ) Lab Report
APairingclinical stories
anddemographicslata
usingstratification '

AProcessingynthetic
patient'sclinical stories

AEm |tt| ngFH I R / FS H Processing synthetic patient’s clinical stories

SYNDERAI example instance generation kernel

dr K. Heitmann: SYNDERAuropean Synthetic Data for the European Health Data Space 15
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SYNDERA®ynthetic Data Generation

Start I‘i‘li‘l Publication START
Starting with
Lab Report
) S..
US-centric Stratified Match A and B Generate FSH Convertto
clinical European usingstrata, and Human FHIR JSON
stories data citizens code Textusing (and XML),
andcodes providers mappings selectiveAl validateand
hospitals ublish
N P J _/

dr K. Heitmann: SYNDERAuropean Synthetic Data for the European Health Data Space
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EuropeanSynthetic data

ASynthed" (Mitre)

AUS American set of synthetic
data / clinical stories

AUS coding systems, e.g. RX Nor

AEuropean Citizen Dataset

Awith addresses, contacts, closest
primary provider / hospital

AStratified with at least gender, age

A172 European regions, relative
population density




EuropeanSynthetic data

AMatch Making

AFind matches of EU Citizen with
Synthea set with similar age,
same gender etc.

ASYNDERAI gedocation of the
synthetic patients + providers

AGeo-proximity




EuropeanSynthetic data

.

l
= —aS N
@]%Lﬂé 11y

ADemographic stratification, mapping to a

HORURHACOWDB qY! ! wlUYI &
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ALaboratory Report was first -_-[_-

AOther categories followed

AExample of using Algenerate the stratified, clinically
expected, realistic reference ranges for lab values

146 mg/dL

100.5 mg/dL

Cholesterol in LDL [Mass/volume] in Serum or Plasma

. 77.8 mg/dL
by Direct assay

Cholesterol in HDL [Mass/volume] in Serum or Plasma 48 mg/dL
a0 60

dr K. Heitmann: SYNDERAuropean Synthetic Data for the European Health Data Space 20



- >,

B e

Laboratory
Report

50 synthetic patients with
1432 HL7 FHIRexample
instances of the European
Laboratory Report
(WAY=))

(Package 2.0.0+20260318)

o T,

dr K. Heitmann: SYNE)ER
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Synthetic Data Examplas®kealistict using Al

EUROPEAN

I Wse We
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Patient Summariesand more 'E

AExtendinghe generatiorprocessto other
prioritydatacategories Unveiling Patient

AEnhancedralidationof createdartifacts N B
AConnectathoriHE Europe / HL7 Europe

(Plugathony
AB . . ] ] 7 N 7 N 7 AY AN 4 N
uﬂdmghe_plpellne o m || &
fromcompileto oo || sy | | gy || vsion || agraneen
pUb“Sh mmmmm ry Report | | Dispense
J s\ .
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SYNDERAISynthetie- Data Generation

SYNDERAI example instance generation kernel

dr K. Heitmann: SYNDERAuropean Synthetic Data for the European Health Data Space
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SYNDERAISynthetie- Data Generation

SYNDERAI example instance generation kernel
refining

forked

submitting

dr K. Heitmann: SYNDERAuropean Synthetic Data for thQ;EUropean Health Data Space 25
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SYNDERAISynthetie- Data Generation

SYNDERALI example instance generation kernel

D EU PS (Bundle) D EU PS (Bundle)
Franka Grein Groth (34) sl Tom Hayward (51) B
o 3 ® 3
25-Sep-2022 View JSON XML 17-Jul-2025 View JSON XML
D EU PS (Bundle) D EU PS (Bundle)
forked forked Gioffre Redi (48) [l Mohammed Kronenberg (88) —
LO . 4 © 3

09-Jun-2025 View JSON XML 15-Feb-2023 View JSON XML

finished finished

publishing -
Publishing recent res

@ SYNDERAI & vi7eti

dr K. Heitmann: SYNDERAuropean Synthetic Data for the European Health Data Space 26
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Synthgtic Data E@<am

)
&

le Categories

(Hospital)
Discharge Report

European Patient
Summary

Laboratory
Report

31 synthetic patients with
53 HL7 FHIRexample
instances of the European
Hospital Discharge Report
(HDR)

50 synthetic patients with
50 HL7 FHIRexample
instances of the European
Patient Summary
(S38))

50 synthetic patients with
1432 HL7 FHIRexample
instances of the European
Laboratory Report

((WA\=))
(Package 2.0.0+20260318)

(Package 2.0.1+20260514) (Package 2.1.0+20260323)

@

v LAB and some HDR
0 ® —

om |



Synthetic Data Examplas®kealistict using Al

ASE .—IASE
|\

ARTIFACTS

EUROPEAN

I Wse We
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EuropeanPrevalencesand more ASE

ASYNDERAUises Synthed' from Mitre (UScentric)
AAnalyzingonditionsetc. andtheirfrequency —

EUROPEAN

funds European

ADiseaseprevalencesre notcomparableto typical
Europearpopulationssi O E a UknelatBddeatnss b

AAdaptationreplaceandremoveSynthea' modules

Category
Modulesnewly added(EUspecifig

USmodulesremoved(replacedor deprecated
Modulespresentin both but modified

dr K. Heitmann: SYNDERAuropean Synthetic Data for the European Health Data Space 29
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EuropeanPrevalencesand more

A Hypertension A AnxietyDisorders A Obesity
A Type 2 Diabetes A Epilepsy A Allergies
A CcoPD A Fibromyalgia A DiabeticRetinopathy EU_ROPEAN
A Asthma A Osteoarthritis A Adolescentdiopathic “ﬁjﬁ?ﬁéﬁfjource
i " . . pean
A Stroke A Rheumatoid Arthritis Scoliosis(AIS)
A Myocardialnfarction A Gout A HaematologicaDncology
A StablelschaemicHeart A Osteoporosis BoneMarrow Transplant
Disease (IHD) A BreastCancer
A AtrialFibrillation A ColorectalCancer A Alsoadapted Medications
A CongestiveHeartFailure A Lung Cancer Procedures
(CHF) A ProstateCancer
A Chronic Kidney Disease A SubstanceUse
(CKD) Disorderd Alcohol
A Alzheimer'Disease / A Sinusitis
Dementia A Sepsis
A Depression A Hypothyroidism

dr K. Heitmann: SYNDERAuropean Synthetic Data for the European Health Data Space 30

Europe



SYNDERASynthetic Data Generation

Start

Publication

ynthetic

Stratified

Match A and B

Generate FSH

datafunds :
with European usingstrata, and Human
European citizens code Textusing
Disease providers mappings selectiveAl
hospitals )

........

Convertto
FHIR JSON
(and XML),
validateand
publish
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SYNDERAI - EUROPEAN PATIENT SUMMARY - PACKAGE 2.1.0+20260514

SY N D E RAI EPS Cohort — Condition Statistics
Dashboards se 475 267 + 37 228 %9.8 56.0

PATIENTS LIFETIME ACTIVE EPISODICAL RESOLVED AVG. PER MEAN AGE
TYPES ENTRIES TYPES ENTRIES PATIENT (YRS)

AConditions
AMedications
ACare Plans

Lifetime Diagnoses - 47 condition types -

Lifetime diagnoses by patient prevalence o/ 1-50 paticnts - active clinical «

AT (car )

e N = st~

267 active entries

Domain distribution

2065 active

entries

Essential hypertension 55521000 L s 56%

Anemia 271737000 L ) 52%

Metabolic syndrome X 237602007 _—_———— - ) 44%

Ischemic heart disease +14545¢ [e=———=——a—uay] 32% ‘v

Chronic sinusitis 10655000 L —) 30%

Disorder of kidney due to diabetes m... EEEEGEGEGEGEGEG—_—__ 2%

Hyperlipidemia 5:222004 fra=s———a—] 18% @ Cardiovascular 35%
Microalbuminuria due to type 2 diabet... 16% ® Renal / Diabetic 24%
Chronic kidney disease stage 1 +11555... G 16% @ Other 14%
Diabetes mellitus type 2 102000 I 16% @ Respiratory 10%
Hypertriglyceridemia ) 14% # Mental / Neurological

Osteoporosis [ae—s—=u 14% ® Musculoskeletal 5%
Sleep disorder [ m— 14% @ Infectious / Urological 4%
Recurrent urinary tract infection [oa] 12%

dr K. Heitmann: SYNDERAuropean Synthetic Data for the European Health Data Space
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Synthetic Data Example List for EU LAB

(Y euias (Bundle)
Timothy Smith (84)
® 3

19-May-2025 View JSON XML

‘ 03-Feb-2025 View JSON XML

31-Jan-2025 View JSON XML
30-Jan-2025 View JSON XML

[ £y LAB (Bundle)
Ludmila Vavrova (85)

©o ¥
04-Dec-2024 View JSON XML
27-Nov-2024 View JSON XML

24-Nov-2023 View JSON XML
22-Nov-2023 View JSON XML

2

. dr K. Heitmann: SYNDERAIEuropean Synthetic Dat

[ Europe

D EU LAB (Bundle)
Hortense Gallet (58) | Il
o 3
15-Apr-2025 View JSON
28-Jan-2025 View JSON

09-Apr-2024 View JSON
06-Feb-2024 View JSON

D EU LAB (Bundle)
Aniela Prazmo (84) ™=
© 3

05-Jul-2025 View JSON
16-Jun-2025 View JSON
16-Jun-2024 View JSON
17-Jun-2023 View JSON

-

K

XML
XML
XML
XML

XML
XML
XML
XML

D EU LAB (Bundle)

Iva Kratochvilova (61) =

23-Mar-2025
02-Feb-2025
03-Nov-2024
06-0Oct-2024

©

View
View
View
View

3
JSON
JSON
JSON
JSON

D EU LAB (Bundle)
Alessio Fanucci (61) Il

05-May-2025
29-Apr-2024
24-Apr-2023
18-Apr-2022

©

View
View
View
View

-
JSON
JSON
JSON
JSON

XML
XML
XML
XML

XML
XML
XML

e

D EU LAB (Bundle)
Meaghan Neary (65) b
© 3

16-Jul-2025" View JSON XML
17-Jun-2025 View JSON XML
20-May-2025 View JSON XML
29-Apr-2025 \View JSON XML

D EU LAB (Bundle)
Maria Nohimans (78) =&
L0 . 4

21-May-2025 View JSON XML
29-Jan-2025 View JSON XML
22-Jan-2025 View JSON XML
15-Jan-2025 View JSON XML

ropean Health Data Space

33



Al in SYNDERAK>

Abx Y s W appligation f L
AAppropriate dosage for a specific medication
AStratified normal lab value ranges basedon G ¢ q R tbodiibns
AConclusion per labreport, based on all prior synthetic lab reports
ASynthesis of hospital treatment episodes, treatment summary:
APrimary Discharge Diagnoses and Procedure Lists
ACare Plan Goalsbasedon G ¢ q R tbbdiitns
AEU prevalencefine-tuning of Syntheamodules
AValidation T GitHub issue pipeline for iterative refinements

dr K. Heitmann: SYNDERAIEuropean Synthetic Data for the European Health Data Space 34
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ACo-generated by the template-based generation method

AHuman readable text with Al assistance
AEspeciallyfor the Hospital Discharge Reports (HDR)

AHDRsections typically contain text along with granular
data such as codes or
measurements for B
medication, results,
diagnoses, etc.

(5] Hospital course note

Dear colleague, | am writing to inform you regarding your patient, an 81-year-old male admitted under our care for

severe aortic valve stenosis. Upon admission, echocardiographic asses xnt confirmed critical aortic stenosis with

significantly reduced valve area and elevated mean transvalvular gradient. Given his symptomatic presentation and

dr K. Heitmann: SYNDERAIEuropean Synthetic Data for the European Health Data Space 35
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Laboratory Report

Patient Report Requested by

Name: Smith, , Timothy, Date: 19-MAY-2025 Evelina Children&#039;s Hospital

DOB: 10-SEP-1941 (Age: 84) SE1 7 London (United Kingdom)
Laboratory

Gender: male

SYN DERAl I dr Ample, Ex Specimen

IS Addrezs:  SuiBfireyorctiond ) ) Laboratoire Central Européenne Collected: 19-MAY-2025
combined with i el o
Exam ple ID: 8029-862360-6 (ECI)

Visualization Stielbicg

S u p po rte d al SO Test 19-MAY-2025 Reference Range Unit

by the G raVItate Hemoglobin Alc/HemogIobin.total in Blood 5.5 45-6.4 %

oti.net

Glucose [Mass/volume] in Blood 1311 70 - 140 mg/dL
H ealth prOJ eCt’ Urea nitrogen [Mass/volume] in Blood 19.6 7-25 mg/dL
. . Creatinine [Mass/volume] in Blood 0.7 06-13 mg/dL
SeeVI 7et| . net Calcium [Mass/volume] in Blood 91 85-105 mg/dL
Sodium [Moles/volume] in Blood 143.9 135 - 145 mmol/L
Potassium [Moles/volume] in Blood 47 35-51 mmol/L
Chloride [Moles/volume] in Blood 102.9 98 -107 mmol/L
Carbon dioxide, total [Moles/volume] in Blood 26.5 22-29 mmol/L
Cholesterol [Mass/volume] in Serum or Plasma 244.9H 0-200 mg/dL
Triglyceride [Mass/volume] in Serum or Plasma 490.0H 0-199 mg/dL
Cholesterol in LDL [Mass/volume] in Serum or Plasma by Direct assay no.l 0-130 mg/di

Europe Cholesterol in HDL [Mass/volume] in Serum or Plasma 27.8L 40 - 100 mg/dL



Visualization
supported by
Andries Hamster
Founda Health

-

Ix
- ¢ Founda

e ¢ Health

O Chemistry

# Acellular blood (serum or plasma) specimen - 26 Jan 2018

Cholesterol [Mass/volume] in Serum or Plasma
Triglyceride [Mass/volume] in Serum or Plasma

Cholesterol in LDL [Mass/volume] in Serum or Plasma [ ] 105.8 mg/dL
by Direct assay

Cholesterol in HDL [Mass/volume] in Serum or Plasma

) Annotation comment

[} CONCLUSION & RECOMMENDATION
AnnotationConclusion and Recommendations based on this report and previous findings known to usLipid profile shows mildly elevated LDL cholesterol
(105.8 mg/dL), while total cholesterol, triglycerides, and HDL are within normal limits. This suggests a slightly increased cardiovascular risk. Recommend
lifestyle modifications (diet, exercise) and follow-up lipid monitoring; clinical correlation advised. No acute abnormalities detected.

@ Document info

Performed by dr Ex Ample, Brussels, Belgium

Requested by Sodertilje sjukhus

Report date t I 26 Jan 2018
ster.n

Collection date 26 Jan 2018

Document title Laboratory Report

Document type Laboratory Report (LOINC 11502-2)

Standard HL7 FHIR R4 - EU Lab I1G v0.1.1

dr K. Heitmann: SYNDERAuropean S i ropean Health Data Space
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Records - DataOps Control Plane

scan-in-place - validate - evidence-report - drift-detection

ical.com

Fast Continuous + v bgnos ¢ e -
validation o |

Drift detection Batch Vaikdation Contro _
Release evidence - —
supported by S

medvertical

& Consen
medvertical
Validation Runs
A Allet 1tolerance

#14512

#14508

#14501

/A #14498
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APackage Release 3 dbynthetic data: European focus,
1,000 "patients" with theirstories

AAddingImaging, Medication Prescription and
Dispense
AUsingthe SYNDERAMethodology also for

oHL7 Europe'sPHOENIX Cancer Initiativaynthetic data

o Medical Informatics Initiative and Network University
Medicine synthetic data

ASustainability through Partners

dr K. Heitmann: SYNDERAuropean Synthetic Data for the European Health Data Space
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Summary SYNDERAI

SyntheticDataExamplesr Realistict usingAl

‘ EuropeanPriority Categories Laboratory Report,
Hospital Discharge Report, European (+ International)
Patient Summary, ImagingMedication

One Synthetic European Patient Summary pepatient,
consistent and consecutive reports overtime

Template-driven generationfrom synthetic funds,
X Y s W? Yapplitatidh fdr $Hlected areas

Combined with ExampleVisualization Options,
FHIR Server andContinuous Validation

dr K. Heitmann: SYNDERAuropean Synthetic Data for the European Health Data Space 41
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Berlin Institute
of Health
at Charité

Synthetic Data for Cancer
Interoperabllity

A Phoenix Initiative prototype 1 prostate cancer pathways

Thomas Debertshauser - Charité / BIH - HL7 Europe - PHOENIX Initiative



Charité University Medicine Berlin
Berlin Institute of Health

Prof. Dr. Sylvia Thun
Direktorin fiir Digitale Medizin und
Interoperabilitat

Info

Telefon: +49 30 450 5430 71
E-Mail:  sylvia.thun@charite.de

Thomas Debertshauser

: . , , Wissenschaftlicher Mitarbeit
https://www.bihealth.org/de/forschung/wissenschaftliche -infrastruktur/core - In';sensc AreerTRabeter

units/interoperabilitaet/home/team

E-Mail: thomas.debertshaeuser@charite.
de

of Health

Berlin Institute
45 16.07.2026 German Cancer Data Model BI H at Charité


https://www.bihealth.org/de/forschung/wissenschaftliche-infrastruktur/core-units/interoperabilitaet/home/team
https://www.bihealth.org/de/forschung/wissenschaftliche-infrastruktur/core-units/interoperabilitaet/home/team
https://www.bihealth.org/de/forschung/wissenschaftliche-infrastruktur/core-units/interoperabilitaet/home/team
https://www.bihealth.org/de/forschung/wissenschaftliche-infrastruktur/core-units/interoperabilitaet/home/team
https://www.bihealth.org/de/forschung/wissenschaftliche-infrastruktur/core-units/interoperabilitaet/home/team

EHDS moves the data; the Common Cancer Model adds the
content

EHDS defines the exchange infrastructure and generic document types A but no
disease-specific cancer content.

Generic priority categories A patient summary, prescription, labs, imaging, discharge
No cancer data points A staging, treatment response, progression not modelled
HL7 Europe Common Cancer Model A minimal cancer model, mapped to FHIR + OMOP

In STUL ballot now a 1 Jul»31 Aug 2026 - comments via HL7 Jira

Feb 2025 - Phoenix Jun 2026 - build Jul»Aug 2026 - ballot ~2027 - EHDS acts

Berlin Institute
of Health
at Charité



a7

The European Common Cancer Data Model

16.07.202
6

PHOENIX
4 HL7 Europe Common Cancer Model

1.0.0-ballat - ballot 150
W Europe ! ot 50

Home Introduction~  Functional~  Logical~ = Implementation  About~  Ardifacts~

Table of Contents Home

This page is part of the HL7 Europe Commeon Cancer Model (v1.0.0-ballot: STU 1 Ballot 1) based on FHIR (HL 3 ard) R4. This is the current published
version in its permanent home (it will always be availabl ) a full list of available versions, see the D t f /ersi

@CancerCondilionAtDiagnnsis
> A

T @Cancersmgaf
[

K onlylfType=Pathological -

P i

{@CImicaICancerPrngressmn‘ (@CannerPanenl @)SyslemicTreatmem (S)AnlweSurveiHance Dﬂadwolhe apy Surgery
T

= Applicable only before

l@)0I-‘eraIICancerTreatmemRespanse (C)LastFollowUp ClinicalCancerProgression.

Discontinued when progression occurs.

RS

set of concepts and relationships capable of rep ing rma s differs xts a < ses.

e - -
The scope of the initiative is to define a model that is agnostic to cancer type and independent from specific technical standards, providing a common
conceptual and logical backbone that can be progressively extended over time.

pe of this Implementation Guide is to ommaon model and to support its implementation by providing mappings of the model to HLZ? FHIR and
to OMOP, enabling interoperability between primary data exchange and ondary data use in research contexts.

By defining consistent concepts, relationships, and longitudinal structures, the model enables, among other outcomes, the reconstruction of a typical cancer journey.

Titel der Présentation

BIH

Berlin Institute
of Health

at Charité



Making the model testable A without real data

The model has no FHIR profiles yet A so we make it testable without touching a single real
record.

THE FOUNDATION

No real data, no FHIR profiles Synthetic cohorts as the
yet testing substrate

Validate today a vendors
build with no real -data
project

Berlin Institute
of Health
at Charité



Synthetic cancer cohorts A a prostate prototype

Real registry data is privacy -locked and carries no ground truth. We generate
calibrated, shareable cohorts instead A starting with prostate cancer.

Shareable & PlI-free A no data-access agreements, no ethics gates
Known ground truth A the care process is designed, not inferred
The prototype A Synthea pathway, males50% | - ‘" ad N3 M B~ Nk I fylak

Standards-native A FHIR R4 - SNOMED - LOINC - dual ATC

Berlin Institute
SYNDERAI delivers this for the EHDS; the Phoenix Initiative is the cancer flavour. BIHZI?Z?:&Z



Every transition is calibrated on evidence

Effect (transition)

P T 4o g

Treatment: RP/ RT / AS

Incidental cancer at TURP

EAU risk groups (low/int/high/adv)

Biochemical recurrence (high / low)

De-novo M1 (age 5060)

M

Il fyl &k

Value

16/59/85 %

57/16/16 %

14 %

27124137113 %

40/ 20 %

6 %

Worked example a the guideline gives no numberforPl -H# Ti MIl fyll 44
verified: exact. ~40 arrows traced this way - 25 sources - ESMO converges.

Source

Oerther 2021

HAROW (Herden 2016)

Sid Ahmed 2025

Xie 2021 (SEER)

S3Ch. 7

SEER (Mali 2025)
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A real FHIR cohort A and you can mine it

1,112 seedpinned FHIR R4 patients; the designed process is the ground truth you validate against.

Reproducible
seed-pinned, with FHIR provenance

Real timeline
neflyn‘e* M Eal-kzEayla M

Process mining
directly -follows graph from the synthetic traces

Berlin Institute
of Health
at Charité



48 real patient paths A from BPH to recurrence and salvage

activity
Death (other cause)
DRE
PSA test
TRUS (endorectal US)
Diagnosis: BPH
Med: tamsulosin
TURP
Med: finasteride
mpMRI
PI-RADS
Prostate biopsy
Gleason score
Radical prostatectomy
Diagnosis: Prostate cancer
Radiatherapy (EBRT)
Med: leuprorelin (ADT)
Med: docetaxel
Med: enzalutamide (ARPI)
Med: cabazitaxel
Death (prostate cancer)
Biochemical recurrence
PSMA-PET

Berlin Institute
of Health
at Charité



What the generator already delivers today

Today's build already produces reproducible, standards -mapped synthetic cohorts A enough to
validate the model and let vendors build without a real -data project.

Here today
Calibrated generator module weights + states FHIR R4 output reproducible cohort per run
Evidence-traced ~40 transitions to source Process mining DFG + trace variants

EU terminology SNOMED - LOINC - dual ATC

https://qgithub.com/PHOENIX -Initiative -European-Cancer/synthea-eu-cancer/

Berlin Institute
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What the model can't do yet

Dimensions still to close before the synthetic cohort mirrors real prostate  -cancer pathways end
to end.

Still missing
Temporal axis how long between events S3v8.1 depth PSA screening - PSMAPET - PARP
time -to-treatment - BCR-free - time-to-mets EU demographics still US incidence - CCDM mapping

Progression hazards flat, not time -dependent yet

https://qgithub.com/PHOENIX -Initiative -European-Cancer/synthea-eu-cancer/

Berlin Institute
of Health
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Appendix - sources & traceability

Guidelines & consensus

Cc nadbi.6rfy/20.1016/j.eururo.2024.03.027

-Léitlinie v8.1 (2025) A www.leitlinienprogramm -
onkologie.de/leitlinien/prostatakarzinom
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Treatment & outcome
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