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Al-SUPPORTED, CARE-ORIENTED USE OF CANCER

REGISTRY DATA — Al-CARE

* In collaboration with 12 project partners, cancer registry
data is being collected, harmonized, and analyzed

* The project is part of the research initiative
Krebsregisterdaten zusammenfiihren und intelligent
nutzen: Innovationsprojekte flir Kiinstliche Intelligenz,
funded by the Federal Ministry of Health

* Project duration: 01.09.2022 to 31.08.2025

' - r Deutsches GOETHE \\\%ﬁ I.I I

K ' = fir Kinstliche UNIVERSITAT s

U k I:tellrgesr:z%:!bH FRANKFURT AM MAIN - bre[prerbs
register

|.
nfxs“m:‘ ?‘u}u'“'o‘( > Krebsregister ||"|||I|I|I||||

2 et oy I Leibniz-Institut
o Baden:Wilrttemberg HESSiSCh?S P fiirPréventionsforschung
//% s Krebsregister und Epidemiologie — BIPS

y‘;‘,//f/: Krebsregister

If C@ Institut fir Saarlandeese
¥ KrebsEpidemiologie e.V. I | n
ROBERT KOCH INSTITUT 'Krebsregme( 5 [N
O Schleswig-Holstein ‘e ® ersach
ZENTRUM FUR
HAMBURGISCHES
KREBSREGISTERDATEN / Treuhandstelle Zentralstelle KREBSREGISTER

GMDS Annual Meeting 2025

Hamburg



THE ETL-PIPELINE REFINES STATE-SPECIFIC

DATASETS AND INTEGRATES THEM INTO A
HARMONIZED, NATIONWIDE DATASET

« Data obtained from 14 cancer registries in
Germany (oBDS format)

« Data refers to the period 2014 to 2024

« Focuses on four cancer entities (lung, thyroid,
breast, and non-Hodgkin lymphoma)
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|
Example transformation:

1A® 1a for TNM
C34.19® C43.1 for ICD10
15154 == 15082 for Inzidenzort

B '

Regiséry 1
Transformation
XQuery + Aggregation Analyses
M= El
Regi;.try n
per Registry per Registry
Raw XML files Extracted Processed Aggregated
from tﬁe _ CcsV files CSV files CSV files
cancer I‘EngtI‘lES
Interface: ,ZfKD Matching with “‘Ready-to-analyze” dataset that includes
Lieferdatensatz" reference tables state-specific cancer registry data
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Implementation
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Plot: Number of Removed and Transformed Values by Variable
Results v
Number of Non-conforming Values

Statistics on Output Data
Upper and lower case

Table: Number of Cases by Module and Entity Araiditianalints

Non-Hodgkin . -
X mapped to ,x

Module Total Lung Cancer  Breast Cancer Thyroid Cancer Lymphoma

fo 1518227 467974 847553 46659 155832 or 1a (2/5)

modul mamma 388817 25 388594 0 168

op 597293 115720 428505 31925 21098

patient 395382 504320 40022 124908 Old OPS-Codes
strahlentherapie 539415 169401 332137 19335 18514

systemtherapie 873565 288537 455217 1870 127895 5-871 Exzision der

tumor [1092215 | 403806 520891 40337 127099 ‘g Mamma mit axillarer -:a*m;m

- Lymphadenektomie

Over 1 million patients and tumors

Total Cases Total Removals Total Transformations Unique Cases Unique RemovalsdUnique Transformations

372835 147713 225122 8636 C 281 ) C o052 )
S —

Implausible dates

More transformations than removals 9.9.9999

Count
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PIPELINE WILL BE PUBLISHED SOON

¢ ETL-Pipeline produces a ,ready for analysis“ dataset that has been used, for
example, to conduct survival analysis for lung cancer patients

> Germer, S., Rudolph, C., Katalinic, A., Rath, N., Rausch, K., & Handels, H. (2025). Lung
Cancer Survival Estimation Using Data from Seven German Cancer Registries. Studies
in Health Technology and Informatics, 327, 457-461

® Pipeline can be extended to more entities such as prostate cancer and colon
cancer

¢ Substances and protocols are reported as free text, making harmonization more
challenging

» Rand Python scripts using fuzzy matching lead to promising results and are included in
the ETL-Pipeline - “spacy-matching” package on pypi.org
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Al-CARE ETL Pipeline: Foundation for National and
International Al Applications

Jasmin Carus' und Mareile Beernink? RR—
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1,055,118 1,055,178 =99,9%
Patient
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Measurement &
Observation

2,143,812

1,157,220

3,014,164

7,100,837

SNOMEDCT *
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SNOMEDCT #

2@ SNOMEDCT ™
cincer - NAACCR

VOCABULARY
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Patient Journey: 245 ... Exploring patient journey

. Episode
Treatment Regimen ECH: Start: 28.09.2020 - End: 30.11.2020

© Treatment Regimen
Cancer Drug Treatment
Metastatic Disease
Progression

Disease Episode
Drug Treatment paclitaxel: Start: 21.12.2020 - End: 25.03.2021
-Drug Treatment epirubicin: Start: 28.09.2020 - End: 30.11.2020

Drug Treatment palbociclib: Start: 17.05.2021 - End: 17.05.2021

Treatment Regimen THP (Paclitaxel): Start: 21.12.2020 - End: 25.03.2021

Drug Treatment denosumab: Start: 18.07.2022 - End: 18.07.2022

-Drug Treatment cyclophosphamide: Start: 28.09.2020 - End: 30.11.2020
_Dﬂ-Ig e Patlent

A e

Jan 2021 Jul 2021 Jan 2022 Jul 2022 Jan 2023 Jul 2023

Metastatic Disease: Start: 15.09.2020 - End: 15.12.2022

Progression: Start: 24.06.2022 - End: 15.12.2022

Disease Episode: Start: 15.09.2020 - End: 15.12.2022 O
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Patient
insights

©)

... Exploring patient journey

Patient Journey: 245

Treatment Regimen ECH: Start: 28.09.2020 - End: 30.11.2020

Treatment Regimen THP (Pacitaxe): Sart: 21.12.2020 - End: 25.03.2021

Episode
Treatment Regimen
Cancer Drug Treatment
Metastatic Discase
Progression
Disease Episode

Druq Trestment pacitaxel: Star: 2112.2020 - End: 25.03.2021

Drug Treatment epirubicn: Start: 28.09.2020 - End: 30.11.2020

Drug Treatment palbocicib: Start: 17.05.2021 - nd: 17.05.2021

Drug Treatment denosumab: Start: 18.07.2022 - End: 18.07.2022

Drug Treatment cyciophosphamice: Start: 26.09.2020 - ENd: 30.11.2020.

- Patient prognosis: Risk of recurrence, side
effects, or survival probability

- Digital Twin: simulation of different treatment
strategies

Drug Treatment zoledronic acd: Start: 05.10.2020 - End: 18.07.2022

Metastatic Disease: Start: 15.09,2020 - End: 15.12.2022

Start: 24.06.2022 - £nd: 15.12.2022

sode Starts 15.09.2020 - End: 15.12.2022

. Patient-centered Al-analysis:

- Next Best Action Recommendation
treatment strategies

: personalized
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... Exploring cohort journey
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Fig1: Disease course of Mamma cohort
after initial treatment
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... Exploring cohort journey
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- Survival Analysis / Time-to-event
Prediction: Time to progression,
recurrence, or death (overall

survival, progression-free survival)

- Tracteory Mining: patterns in
disease trajectories or

treatment sequences

- Clustering: Identification of
oncological subgroups

... Cohort-centered Al-analysis:
- Treatment Response

Prediction: How likely is a cohort to
respond to a specific treatment?
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Next Steps...

L/

0'9‘

Collaboration

Publication

Validation

Development Al-Analysis
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Thank you for your Attention!
Questions?

Dr. Markus Sauerberg Jasmin Carus Mareile Beernink
markus.sauerberg@bwfgb.hamburg.de j.carus@uke.de m.beernink@uke.de
Behorde fiir Wissenschaft, Forschung, Gleichstellung  Universitares Cancer Center Hamburg, UKE Institut fir Angewandte Medizininformatik, UKE

und Bezirke, Freie und Hansestadt Hamburg
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