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Privatsphärenschützende Datenverknüpfung in
verteilten Analysen mit dem PHT

Maximilian Jugl1,2,3, Sascha Welten4, Yongli Mou4, Yeliz Ucer Yediel5, 
Oya Beyan5, Ulrich Sax6, Toralf Kirsten1,2,3

�‡ Verteilte Datensätze und hohe Datenschutzanforderungen
�‡ Personal Health Train (PHT) als Plattform für verteilte 

Analysen[1]
�‡ Dubletten können statistische Ergebnisse verzerren
�‡ Record Linkage (RL) zur Verbindung von Datenquellen
�‡ Ziel: Integration von RL-Methoden (PPRL) in den PHT

Hintergrund

�‡ Validierung des Verfahrens an zwei Datensätzen
�‡ ���K�Z�����c�W�Œ�]�À���š�����^���š��Intersection�^ �W100 % max. F1-Score
�‡ �^�Ç�v�š�Z���š�]�•���Z���Œ�������š���v�•���š�Ì���W��99,7 % max. F1-Score

�W���/�����d�•�����µ�•���‚�(�(���v�š�o�]���Z���v�������š���v�‹�µ���o�o���v
�W���d�Ç�‰�}�P�Œ���(�]�•���Z�����&���Z�o���Œ���(�º�Œ���&���Z�o���Œ�š�}�o���Œ���v�Ì�������•���s���Œ�(���Z�Œ���v�•

Ergebnisse

�‡ Erweiterung der PHT-Implementierung PADME[2]
�‡ PPRL mit Bloomfilter für Datenverknüpfung[3]
�‡ Durchführungin zwei Zugausführungenim PHT

Methoden

�‡ Kein Unterschied zur zentralisierten Datenverknüpfung
�‡ Anwendung von Strategien zur Behandlung von Dubletten

�WEntity Consolidationund Duplicate Elimination
�‡ Sichere Verknüpfung durch Härtung des PPRL-Verfahrens

�WKeine Rückschlüsse auf IDATs möglich

Diskussion

Referenzen:[1] O. Beyan�µ�X�����X�U���c���]�•�š�Œ�]���µ�š���������v���o�Ç�š�]���•���}�v���^���v�•�]�š�]�À�����D�����]�����o�������š���W���d�Z�����W���Œ�•�}�v���o���,�����o�š�Z���d�Œ���]�v� �̂U�������š����Intellegence, Bd. 2, Nr. 1�t
2, S. 96�t107, Jan. 2020, doi: 10.1162/dint_a_00032. [2]�^�X���t���o�š���v���µ�X�����X�U���c�����W�Œ�]�À�����Ç-Preserving Distributed Analytics Platform for Health Care 
�����š��� �̂U���D���š�Z�}���•��Inf Med, Jan. 2022, doi: 10.1055/s-0041-1740564. [3] R. Schnell, T. Bachteler�U���µ�v�����:�X���Z���]�Z���Œ�U���c�W�Œ�]�À�����Ç-preserving record
linkage using Bloom filters� �̂U�����D����Med Inform Decis Mak, Bd. 9, Nr. 1, S. 41, Aug. 2009, doi: 10.1186/1472-6947-9-41.

Stationsdienste Zentrale Dienste (TTP)

Encoder
�‡ Vorverarbeitung von IDATs
�‡ Maskierung von IDATs

Resolver
�‡ Auflösung von Pseudonymen
�‡ Übermittlung von Bitvektoren

Broker
�‡ Annahme von Bitvektoren
�‡ Verwaltung von Match-Sessions
�‡ Bereitstellung von Ergebnissen

Matcher
�‡ Abgleich von Bitvektoren

Architektur, Komponenten und Prozess

Affiliations: 1) Abteilung Medical Data Science, Medizininformatikzentrum Leipzig 2) Institut für medizinische Informatik, Statistik und Epidemiologie, Universität 
Leipzig 3) Fakultät Angewandte Computer- und Biowissenschaften, Hochschule Mittweida 4) Lehrstuhl Informatik 5, RWTH Aachen 5) Abteilung Data Science und 

Künstliche Intelligenz, Fraunhofer FIT 6) Institut für Medizinische Informatik, Universitätsmedizin Göttingen
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Retinal layer thickness as a biomarker for monitoring the progression of 

diseases of the central nervous system �t  

Medical Data Science using OCT and MRI imaging  
S.Sadeghi1, T. Kirsten1,2 , S. Klumpe3, M. Eulitz3, A. Dillenseger3, C. Beste4,  F. Ziemssen5, T. Ziemssen3, F.G.Rauscher1,2 

 
 

Titel Name Vorname 

Name der Einrichtung 

Anschrift 
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E-Mail 

Background  Methods  

Results  Discussion  

The eye is a window to the brain. There is promising evidence of correlations between retinal layer 

thickness from optical coherence tomography (OCT) and magnetic resonance imaging (MRI) markers.  

�Æ This results in the potential for science-based clinical application of OCT and MRI in combination for 

diagnosis and follow-up of various diseases of the central nervous system.  

�„ In the present study, retinal structures (measured with OCT) are compared with intracerebral structures 

and pathologies from available MRI examinations. In addition, their correlations to cognitive functions 

will also be investigated.  

�„ For this purpose, existing OCT, MRI and data from neuropsychological and cognitive examinations 

(partly under EEG) of patients of the ZKN and test persons of the ZKN and KJP will be used 

(retrospective study design). 

1) Medical Data Science, Universitätsklinikum Leipzig, Leipzig, 2) Institut für Medizinische Informatik, Statistik und Epidemiologie, Universität Leipzig, Leipzig, 3) Zentrum für klinische Neurowissenschaften, Klinik und Poliklinik für Neurologie, Technische Universität Dresden, Dresden,  
4) Klinik und Poliklinik für Kinder- und Jugendpsychiatrie und Jugendpsychotherapie, Technische Universität Dresden, Dresden, 5) Augenklinik, Universitätsklinikum Leipzig, Leipzig  

�„ Cross-sectional and longitudinal analyses for three key OCT scan types of the Glaucoma Module by 

Spectralis spectral-domain Optical Coherence Tomography (SD-OCT), Heidelberg Engineering, 

Heidelberg, Germany 

�„ Scan settings were:  

 

 

 

 

 

 

 

 

�Æ These three scan patterns were matched by regular volume and circular scans of the same resolution 

settings to increase the number of analyzed patients, when possible. 

 

At ZKN, in combination with joint studies by ZKN and KJP, 80 ,874  images were obtained in the 

aforementioned volume and circular scan settings, Set 1, Set 3, and Set 5 or comparable (right eye: 

40 ,985 ; left eye: 39,889) ). This points to a very high level of standardisation of imaging in this clinical 

setting. This unprecedented dataset is of high value to the research questions of KZN and KJP and will 

serve as the ideal basis for cross-sectional and longitudinal analyses of diseases of the central nervous 

systems. A substantial number of patients had standardized imaging by the Spectralis Glaucoma Module, 

for the desired scan settings, 64 ,925  records of 1,659  patients were available. Inside this sample, 53  

specific study IDs were counted, some of which could be the topic of a separate analysis. 

 

 

 

 

 

 

 

 

 

 

 

Figure 3 Frequency of exams per patient in Group 6, sorted by birthdate for longitudinal analysis;  

 

 

 

 

 

 

 

 

  

  

Standardised  SD-OCT imaging at the Multiple Sclerosis Centre Dresden, Centre of Clinical Neuroscience, 

Department of Neurology, Carl Gustav Carus Faculty of Medicine, Technical University Dresden, Germany 

was analyzed for fixed scan-settings.  

�„ Horizontal volume scans with 61 B-Scans, vertical volume scans with 19  B-Scans and one version of 

circumpapillary Retinal Nerve Fibre Layer scan (either ONH-RC(APS) or one circular B-scan, sometimes 

combined with 24 radial scans) were present in combination in 1,659  patients for 1,640  right eyes and 

1,600  left eyes.  

�„ Of those, 1,379  (right eye) and 1,347  (left eye) presented with the ideal imaging by the Glaucoma 

Module (PPoleH(APS), PPoleV(APS) and ONH-RC(APS)). For 422  right eyes and 408  left eyes 

comparable scan combinations were obtained.  

�„ In total, 64,925  records of a final sample of 1,659  patients were imported into the analysis pipeline. 

This clinical dataset consists of routine visits of 1,630  patients (60 ,233  records) as well as 53  specific 

study patients with 4,702  records (7% of records). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1 Frequency of desired image settings; Legend: R: right eye; L: left eye                            Figure 2 Frequency of examinations with the combination of desired settings: per eye 

Axial MRI of a 46 year 
old man with secondary 
progressive MS:  
large left sided 
periventricular lesion  
A.) hyperintense with T2 
weighted imaging and 
B.) hypointense with T1 
weighted imaging 

complete dataset: 316,681clinical images from existing documentation of clinical routine for 2,662 individuals 
(including data and information collected during clinical routine  

in connection with the OCT and/or MRI examinations) 

removal of duplicates 

study population: 85,167 clinical images for 2,659 patients of the ZKN as well as for subjects who received OCT 
and/or MRI examinations at the ZKN and KJP of the University Hospital Carl Gustav Carus Dresden, Germany 

exclusion of 4,293 records of 1,047 patients with non-standardised image settings  
(excluded scans belong to 9 patients who additionally also possess all standardised scans (=records not lost); or 

to 1,032 patients with only some of the required imaging;  
and further to 6 patients not included in the standardised sample). 

analysis subset: 64,925 clinical images for 1,659 patients imported into the analysis pipeline 

Macular volume scan with horizontal 
scan location [PPoleH(APS)] in parallel 

to the disk-fovea-axis.  
61 B-scans with a distance of 120µm 

between scans inside a  
30° by 25 ° area.  

High-speed mode with  
768 x 496 pixel.  

Macular volume scan with vertical 
scan location [PPoleV(APS)] 

perpendicular to the disk-fovea-axis. 
19 B-scans with a distance of 240µm 

between scans inside a  
30° by 15 ° area.  

High-resolution mode with  
1536 x 496 pixel.  

Circumpapillary ring scan around the 
optic nerve head [ONH-RC(APS)] 

comprising of three concentric ring 
scans with 3.5mm, 4.1mm, and 

4.7mm diameter 
(accompanied by 24 line scans). 

High-speed mode with  
768 x 496 pixel 

Legend:  
R1: number of eyes with 
full set of records for Set 1, 
Set 3 and Set 5;  
L1: number of eyes with 
full set of records for Set 1, 
Set 3 and Set 5 

Figure 4 Number of patients with frequency of examinations with the combination of desired settings 

Legend:  
R1: number of patients 
with full set of records for 
Set 1, Set 3 and Set 5;  
L1: number of patients 
with full Set of records for 
Set 1, Set 3 and Set 5 

Outlook: The 1,659  patients with available 64,925  OCT records will be stratified into 

clinical research questions to focus on cross-sectional and longitudinal analyses of diseases 

of the central nervous system, this will include data from MRI and other clinical information. 

The research will centre on Multiple Sclerosis (MS), with investigations on disease 

progression, and therapy, with a specific focus on relapsing and remitting MS. 

Contact : Dr. Sina Sadeghi : Sina.Sadeghi@medizin.uni-leipzig.de  



Medical Data Science:  

Interactive Analysis of   

Circumpapillary Retinal Nerve Fiber Layer Thickness  
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Motivation  Methods  

Results - Discussion - Outlook  

�„ Early diagnosis of eye disease is of increased importance in an ageing population 

�„ Normative data serve as the backbone for comparison with individual cases 

�„ Such norms need to be accessible directly in clinics to support ophthalmological care 

�„ Ocular optical coherence tomography (OCT) manufacturers aim to mark abnormalities in patient measurements 

based on their own, typically proprietary norms based on small samples 

 

�„ Normative data calculated from 5637  healthy eyes 

�„ OCT-measurements of the LIFE-Adult-Study population 

�„ Analysing detection errors as a way to judge the 

improvements of the model by Wang et al. in comparison 

to the so called �e�(�X�U�R�S�H�D�Q��Descent ���������q�����(�'��������model 

used in the OCT device 

�„ Counting false-positive and false-negative detection events 

assuming the higher accuracy of Elze-�:�D�Q�J�o�V cpRNFLT 

model 

 

�„ Influencing factors of the model (e.g. age, measurement diameter) need to be accounted for 

�„ Adjusting for such factors in the model is of direct clinical significance for cpRNFLT as a diagnostic tool 

�„ Dependency of the model on age and diameter are reflected by false-positive and false-negative events 

�„ Thus the RNFLT(D)-Visualizer represents an additional value for clinical decision making in Ophthalmology 

 

 

 

Contact : Thomas Peschel: thomas.peschel@imise.uni-leipzig.de 

RNFLT(D)-Visualizer: https://apps.health-atlas.de/rnflt-visualizer/ 

  

 

Successful practical implementation as  the  RNFLT(D)-Visualizer Shiny-Web-App  

as  part of  the  Leipzig Health Atlas: 

�„ Opportunity to upload clinical data to enable analysis of this individual level data on the new 

Wang et al. norms, taking into account age and measurement diameter for the first time 

�„ Importing and loading pdf documents of cpRNFLT measurements and its meta data 

�„ Scanning of OCT print-out of patient measurement plots and read out meta data 

�„ Various presentations and analyses of patient data with device implemented norms and norms 

from models by Wang et al. via continuous 360 ° circle plots or sector plots 

�„ Opportunity to download the result graphs and tables in several common formats 

 

�„ cpRNFLT 768 measurement points are modelled by a 

Gaussian distribution 

�„ cpRNFLT-Sectors are modelled by an averaged 

Gaussian distribution 

�„ cpRNFLT(D) 768 measurement points are modelled by 

a Box-Cox-T distribution 

�„ cpRNFLT(D)-Sectors-points are modelled by an 

averaged Box-Cox-T distribution 

�„ Novel cpRNFLT-norms by Wang et al. are modelled as 

linear dependent on measure diameter and age 

 

�„ Circumpapillary Retinal Nerve Fiber Layer Thickness 

(cpRNFLT) was measured by 768  A-scans on a 360 ° 

circle around the optic nerve head of the human eye 

�„ Sectors are commonly used in the clinical context 

�„ Sectors consist of 45° and 90° sections of the scan 

�„ Several different visualizations (e.g. 

sectors and continous plots) of normative 

data may help to improve decision-making 

for clinicians. 

�„ Analysis of relative frequencies of false 

events for the 1st (red) and the 5th (yellow) 

percentile with reference to age and 

measure diameter 

  

 

 

 

  

 

 

T. Peschel1, T. Kirsten2,3,1 , M. Wang 4, T. Elze3,4 , F.G. Rauscher1,3 
 1) Institute for Medical Informatics, Statistics, and Epidemiology, Leipzig University, Leipzig, Germany; 2) Institute for Medical Data Science, Leipzig University Medical Center, Leipzig, Germany;  

3) Leipzig Research Centre for Civilization Diseases (LIFE), Leipzig University, Leipzig, Germany; 4) Schepens Eye Research Institute, Harvard Medical School, Boston, Massachusetts, USA. 
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H, Wagner J, Zachariae S, Engel C, Scholz M,  Rahm E, Binder H, Löffler M. The Leipzig Health Atlas - An open platform to present, archive and share bio-medical data, analyses and models online. Methods Inf Med. 2022  Aug 1. doi: 10 .1055 /a -
1914 -1985 . Epub ahead of print. PMID: 35915977 . ; Engel C, Wirkner K,  Zeynalova S , Baber R, Binder H, Ceglarek U, Enzenbach C, Fuchs M, Hagendorff A, Henger S, Hinz A, Rauscher FG, Reusche M, Riedel-Heller SG, Röhr S, Sacher J, 
Sander C, Schroeter ML, Tarnok A, Treudler R, Villringer A, Wachter R, Witte AV, Thiery J, Scholz M, Loeffler M; LIFE-Adult-Study working group. Cohort Profile: The LIFE-Adult-Study. Int J Epidemiol. 2022  May 28:dyac114 . doi: 10 .1093 / ije/dyac 114 . 
Epub ahead of print. PMID: 35640047. 

�„ Large diameters and high ages lead to small thicknesses 

�„ Consequently, the rate of false positive errors produced by the built-in ED09 

model increases 

�„ Small diameters and low ages are more likely to produce false negative 

errors 

Outlook: Improving Models  

�„ Box-Cox-T, Box-Cox-Green, 

Box-Cox-Power-Exponential 

�„ sex dependency 

�„ ocular laterality dependency 

�„ higher order dependencies 
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Background  Methods  

Results  Discussion  

The eye is a window to the brain. There is promising evidence of correlations between retinal layer 

thickness from optical coherence tomography (OCT) and magnetic resonance imaging (MRI) markers.  

�Æ This results in the potential for science-based clinical application of OCT and MRI in combination for 

diagnosis and follow-up of various diseases of the central nervous system.  

�„ In the present study, retinal structures (measured with OCT) are compared with intracerebral structures 

and pathologies from available MRI examinations. In addition, their correlations to cognitive functions 

will also be investigated.  

�„ For this purpose, existing OCT, MRI and data from neuropsychological and cognitive examinations 

(partly under EEG) of patients of the ZKN and test persons of the ZKN and KJP will be used 

(retrospective study design). 

1) Zentrum für klinische Neurowissenschaften, Klinik und Poliklinik für Neurologie, Technische Universität Dresden, Dresden, 2) Institut für Medizinische Informatik, Statistik und Epidemiologie, Universität Leipzig, Leipzig, 3) Medical Data Science, Universitätsklinikum Leipzig, Leipzig,  
4) Klinik und Poliklinik für Kinder- und Jugendpsychiatrie und Jugendpsychotherapie, Technische Universität Dresden, Dresden, 5) Augenklinik, Universitätsklinikum Leipzig, Leipzig  

�„ Cross-sectional and longitudinal analyses for three key OCT scan types of the Glaucoma Module by 

Spectralis spectral-domain Optical Coherence Tomography (SD-OCT), Heidelberg Engineering, 

Heidelberg, Germany 

�„ Scan settings were:  

 

 

 

 

 

 

 

 

�Æ These three scan patterns were matched by regular volume and circular scans of the same resolution 

settings to increase the number of analyzed patients, when possible. 

 

At ZKN, in combination with joint studies by ZKN and KJP, 80 ,874  images were obtained in the 

aforementioned volume and circular scan settings, Set 1, Set 3, and Set 5 or comparable (right eye: 

40 ,985 ; left eye: 39,889) ). This points to a very high level of standardisation of imaging in this clinical 

setting. This unprecedented dataset is of high value to the research questions of KZN and KJP and will 

serve as the ideal basis for cross-sectional and longitudinal analyses of diseases of the central nervous 

systems. A substantial number of patients had standardized imaging by the Spectralis Glaucoma Module, 

for the desired scan settings, 64 ,925  records of 1,659  patients were available. Inside this sample, 53  

specific study IDs were counted, some of which could be the topic of a separate analysis. 

 

 

 

 

 

 

 

 

 

 

 

Figure 3 Frequency of exams per patient in Group 6, sorted by birthdate for longitudinal analysis;  

 

 

 

 

 

 

 

 

  

  

Standardised  SD-OCT imaging at the Multiple Sclerosis Centre Dresden, Centre of Clinical Neuroscience, 

Department of Neurology, Carl Gustav Carus Faculty of Medicine, Technical University Dresden, Germany 

was analyzed for fixed scan-settings.  

�„ Horizontal volume scans with 61 B-Scans, vertical volume scans with 19  B-Scans and one version of 

circumpapillary Retinal Nerve Fibre Layer scan (either ONH-RC(APS) or one circular B-scan, sometimes 

combined with 24 radial scans) were present in combination in 1,659  patients for 1,640  right eyes and 

1,600  left eyes.  

�„ Of those, 1,379  (right eye) and 1,347  (left eye) presented with the ideal imaging by the Glaucoma 

Module (PPoleH(APS), PPoleV(APS) and ONH-RC(APS)). For 422  right eyes and 408  left eyes 

comparable scan combinations were obtained.  

�„ In total, 64,925  records of a final sample of 1,659  patients were imported into the analysis pipeline. 

This clinical dataset consists of routine visits of 1,630  patients (60 ,233  records) as well as 53  specific 

study patients with 4,702  records (7% of records). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1 Frequency of desired image settings; Legend: R: right eye; L: left eye                            Figure 2 Frequency of examinations with the combination of desired settings: per eye 

Axial MRI of a 46 year 
old man with secondary 
progressive MS:  
large left sided 
periventricular lesion  
A.) hyperintense with T2 
weighted imaging and 
B.) hypointense with T1 
weighted imaging 

complete dataset: 316,681clinical images from existing documentation of clinical routine for 2,662 individuals 
(including data and information collected during clinical routine  

in connection with the OCT and/or MRI examinations) 

removal of duplicates 

study population: 85,167 clinical images for 2,659 patients of the ZKN as well as for subjects who received OCT 
and/or MRI examinations at the ZKN and KJP of the University Hospital Carl Gustav Carus Dresden, Germany 

exclusion of 4,293 records of 1,047 patients with non-standardised image settings  
(excluded scans belong to 9 patients who additionally also possess all standardised scans (=records not lost); or 

to 1,032 patients with only some of the required imaging;  
and further to 6 patients not included in the standardised sample). 

analysis subset: 64,925 clinical images for 1,659 patients imported into the analysis pipeline 

Macular volume scan with horizontal 
scan location [PPoleH(APS)] in parallel 

to the disk-fovea-axis.  
61 B-scans with a distance of 120µm 

between scans inside a  
30° by 25 ° area.  

High-speed mode with  
768 x 496 pixel.  

Macular volume scan with vertical 
scan location [PPoleV(APS)] 

perpendicular to the disk-fovea-axis. 
19 B-scans with a distance of 240µm 

between scans inside a  
30° by 15 ° area.  

High-resolution mode with  
1536 x 496 pixel.  

Circumpapillary ring scan around the 
optic nerve head [ONH-RC(APS)] 

comprising of three concentric ring 
scans with 3.5mm, 4.1mm, and 

4.7mm diameter 
(accompanied by 24 line scans). 

High-speed mode with  
768 x 496 pixel 

Legend:  
R1: number of eyes with 
full set of records for Set 1, 
Set 3 and Set 5;  
L1: number of eyes with 
full set of records for Set 1, 
Set 3 and Set 5 

Figure 4 Number of patients with frequency of examinations with the combination of desired settings 

Legend:  
R1: number of patients 
with full set of records for 
Set 1, Set 3 and Set 5;  
L1: number of patients 
with full Set of records for 
Set 1, Set 3 and Set 5 

Outlook: The 1,659  patients with available 64,925  OCT records will be stratified into 

clinical research questions to focus on cross-sectional and longitudinal analyses of diseases 

of the central nervous system, this will include data from MRI and other clinical information. 

The research will centre on Multiple Sclerosis (MS), with investigations on disease 

progression, and therapy, with a specific focus on relapsing and remitting MS. 

Contact : Professor Dr. med. Tjalf Ziemssen: Tjalf.Ziemssen@ukdd.de  
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RESEARCH PROFILE

•	Semantic integration of medical data
•	Privacy-preserving distributed analysis of medical 

data
•	Applications of novel arti�cial intelligence methods 

in medicine and healthcare
•	Generation of synthetic data for medicine and 

healthcare applications
•	Current application domains:
	 - Leukodystrophies (rare diseases)
	 - Ophthalmology
	 - Diabetes

We are open to new projects, topics, and ideas 
in the �eld of medical data science. Please do not 
hesitate to contact us for more information if you 
are interested in collaborating with us or have any 
questions.
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WE INTRODUCE OURSELVES

INFRASTRUCTURES AND ALGORITHMS 
FOR DISTRIBUTED ANALYTICS

Personal medical data are often collected and availa-
ble in multiple locations. Due to privacy concerns 
and the potentially large volume of medical records, 
the pooling concept for centralized analysis may not 
work. As part of the international Personal Health 
Train (PHT) network, we are working with our collabo-
rators to develop an infrastructure for secure distribut-
ed computing. Such PHT infrastructure adheres to the 
principle of “bring-the-analysis-to-the-data”. We have 
successfully implemented this infrastructure in several 
research projects within the medical �eld.

We are an interdisciplinary team of Medical Data Sci-
ence at Leipzig University Medical Informatics Center. 
We conduct innovative research at the intersection of 
medical informatics and patient care using arti�cial 
intelligence and medical data science to increase be-
ne�ts for patients, the healthcare system, and medical 
research. Our focus is twofold: First, we develop a se-
cure computing infrastructure for the preparation, pro-
cessing and analysis of medical data. This improves 
the accessibility of such data for research purposes, 
as medical data are often available from multiple 
locations, for example in distributed computing. Se-
cond, we perform medical data analysis and mode-
ling to advance medical research and also support 
clinicians. For this, we employ both classical statistical 
methods and state-of-the-art machine and deep lear-
ning techniques.

FAIR DATA

Knowledge derived from captured and collected 
data has become increasingly important in research 
and development. In order to reduce difficulties in 
data sharing in this respect and maximize the value 
from data, data and metadata should comply with the 
FAIR principles - Findable, Accessible, Interoperable, 
and Reusable. To this end, we develop data structures 
and standardize the process for accessing the data to 
ensure that the basic requirements for reproducibility 
are met. We are part of the National Research Data 
Infrastructure (NFDI4Health), which is an initiative in 
this context.

AI-BASED MODELING 
OF LEUKODYSTROPHIES

Leukodystrophies are a family of rare diseases with an 
estimated incidence of less than 1:40,000 worldwi-
de. Patients with leukodystrophy typically experience 
an Odyssey and undergo a challenging, expensi-
ve and time-consuming journey. An important issue 
is that the disease is commonly misdiagnosed and 
therefore incorrectly treated. Furthermore, since only 
a few cases are known, there is a lack of validated 
treatment guidelines. In close collaboration with the 
Myelin Center at the Leipzig University Medical Cen-
ter and other interdisciplinary international consortia, 
we frequently make use of a 
variety of arti�cial intelligence 
methods and analyze data 
from leukodystrophy patients 
to support earlier diagnosis, 
for example.

ABOUT TORALF KIRSTEN

Prof. Toralf Kirsten heads the Me-
dical Data Science department. 
With his broad computer science 
background, which ranges from 
the conception and implemen-
tation of IT infrastructures to me-
thods and algorithms of data 
analysis, he is involved with the 
department in various national 
and international research projects. He is actively in-
volved in the Medical Informatics Initiative (MII), the 
Network University Medicine (NUM), the National 
Research Data Infrastructure (NFDI) and the internatio-
nal GOFAIR Initiative, which interacts closely with the 
European Open Science Cloud (EOSC).
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