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Objective  

Make EMR 
 accessible   

Optimizing 
Health Care 

(2 Use Cases)   

Patient oriented 
Research 

(1 Use Case)   



Use cases 
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Source: UKJ (A. Schroll, M. Szabó), NVHR 

PheP 
Phenotype Pipeline, 

Algorithms for phenotyping 
and NLP on EMR data 

HELP 
EMR-based clinical decision 
support system to improve 
outcomes of bloodstream 
infections 

ASIC 
Algorithmic Surveillance 
of ICU patients to 
improve personalized 
management of care 



 
 
 
 

 
 
 
 

 
Market 
Place 

DIC 
Leipzig 

DIC 
Jena 

DIC 
Aachen 

... 

... 
DIC Halle 
DIC Hamburg 
DIC Bonn 
DIC Essen 
 
Later also  
Düsseldorf 
Rostock 
Bochum 
 
 

... 

Network of Data Integration Centers 



Objective DIC Architecture 

We plan a generic architecture which 
perspectively enables to utilize the data of 
the entire EMR (ie all pats)  
- independent of specific clinical use cases 
- with identical functionality in each DIC 
- useable for services offered to other 

partners (rollout, hosting, APP-services etc ) 
 



SMITH DIC Architecture 
Scheme 

VNAClin HDSClin HDSRes 

Hospital Information System  Research Use  

Clinical  EMR Health Data Storage 



DIC-Architecture 
(specified with März/Intersystems) 
 



 
 

• New Industrial partner:  
     Intersystems subcontracted by März  
 

 
 
• Rollout-Plan for components UKJ 
R1: Q3/19 (core components Clinical) 
R2: Q4/19 (access component Consent) 
R3: Q1/20 (core component Research) 
R4: Q2/20 (Data Analytics / Data Sharing) 
Roll out completed until Q4/20 
 Some delays , but manageable   

SMITH-DIC-Architecture 
Rollout 



MII-Core Data set 1.0 
AG IOP 

Core Data Set: 
 7 Basic Modules 
 14 Extension Modules 
 

 Used for Specification of the SMITH Use Cases  
 

 



Roadmap 
FHIR/HL7 Implementation von Datenmerkmalen 

NSG 

Revisionen / Updates 

Implementation Guide 



HELP 
 

 A hospital-wide EMR-based CDSS to 
improve outcomes of patients with  

staphylococcal bloodstream infection 

Mathias W. Pletz, Rainer Röhrig and André Scherag 



S.Aureus Bacteraemia (SAB) 
– not as simple as it looks 

...it is frequent 
incidence 15-35/100.000/a 
  
  
...high mortality despite antibiotic 
15-30% 
  
...high rate of complications  
secondary foci  30-40%  
relapse   5-10% 
  

 

 

PET CT of a patient with CVC derived 
SAB and subsequent spondylodiscitis 
and prosthetic joint infection 
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Risk for Metastatic Foci during SAB 

Murdoch et al., CID, 2001* 
Lalani et al., Scand J Infect Dis, 2008 
Sendi et al., Journal of Infect, 2011  

30-40% hip PJI 

7% knee PJI 

30% ICD infection 

Obeid et al., PACE, 2012  
Chamis et al., Circulation, 2001  

 
 

10% endocarditis 5% septic artrithis 5% spondylodiscitis 



SAB-ID-consultations, Jena University 
Hospital 2013-2015 (n=297) 

Time (days) 
Su

rv
iv

al
 (%

)  
   

ID consult completely executed 
ID consult imcompletely executed 
No ID consult 

Kimmig, Deutsche Medizinische Wochenschrift 2018 

• Unsolicited SAB consultations since 07/14 
 

• Retrospective analysis 
 

• Decrease of intrahospital mortality  
     23% to11% (p=0.003) 

 
• MVA: HR 0.42 (95%CI 0.23-0.76) 
     (controlled for severity and comorbidity) 

 
• „NNT“=8 



HELP - Catalog of Items  



HELP study protocol 



HELP CDSS… 



HELP CDSS…and App… 

Extraction of Use 
Case specific items 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Vital data 

Microbiology 
findings 

Infection focus 

Patient master 
data 

Drug 
administration 



HELP-Ablaufplan (UKJ) 

Abb. 1:  
Ablaufplan der 
klinischen Studie 
Use Case HELP, 
wobei Stationen 
die einzelnen 
Cluster bilden. 

09/2019    Implementierung / technische Umsetzung am DIZ 
 Datenextraktion aus Primärsystemen  
 Datentransformation in vorab definierte Interoperabilitätsstandards 
 
ab 09/2019     Start HELP-Studie 
 Erfassbarkeit Kontrolldaten UKA, UKL, UKJ  
 Weiterbildung behandelnder Ärzte in teilnehmenden Stationen 
 
ab 04/2020    Start Roll-Out der HELP-App 



HELP-Ethikvoten 

positives Ethikvotum 
 UKJ 
 UKA 
 UKL 

 
Stellungnahme / Nachforderungen 
 UKH 

 
Nachforderungen 
 UME 
 

Einordnung 
des HELP-Algorithmus 
als Medizinprodukt 
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Use Case ASIC 

• Algorithmic Surveillance of ICU patients 
 

• Setting: Intensive Care Units (ICUs) (ARDS, Respiration) 
 

PIs: 
- Gernot Marx (Clinician) 
- Andreas Schuppert (Modelling) 
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Hintergrund ARDS 

Häufiges Krankheitsbild auf der 
Intensivstationen 

Hohe Sterblichkeit (bis 38%) & Schwere 
Begleiterkrankungen z.B. Organ-
Dysfunktionen 

Klar definierte diagnostische Kriterien  
 Berlin Definition (2012) 

Bessere Prognose bei früherzeitiger  
Diagnosestellung und leitliniengerechter  
Behandlung 
 
Aber: 
! ARDS wird häufig nicht oder zu spät 
diagnostiziert 
! Leitliniengerechte Therapie erfolgt 
folglich zu spät oder gar nicht 
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Vorgehen ASIC 

Rechtsgutachten und Datenschutzkonzept durch externe Datenschutzexperten 
 Prof. Christian Dierks (Dierks + Company) 

 Prof. Thomas Jäschke (Datatree AG) 

Nutzung der ASIC App auf Intensivstationen als QM-Maßnahme 

Aufbau einer Datenbank zur retrospektiven Analyse (Kontrolldaten) zur 
Modellentwicklung (ohne Personenbezug) 
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Stepped Wedge Design (1/3) 

 
 

 
 
 
 

 
 

 
 

 

Projekt-
monat 

1-6 7-9 10-12 13-15 16-18 19-21 22-24 25-27 28-30 31-33 34-36 37-39 40-42 43-45 46-48 

Cluster 1                                                                                       

Cluster 2                                                                                       

Cluster 3                                                                                        

Cluster 4                                                                                        

Vorbereitung 
   
Erfassung Kontrolldaten 
  
Roll-In-Phase ASIC App 
   
Qualitätsverbesserungsphase  
    
Auswertung und Analyse 

        
 Positives Ethikvotum 

 Unterlagen als Vorlage an Standorte versendet 

 Folgeanträge bei Ethikkommissionen 

 DRKS-Registrierung 
 https://www.drks.de/drks_web/navigate.do?navi

gationId=trial.HTML&TRIAL_ID=DRKS00014330 
 

 

https://www.drks.de/drks_web/navigate.do?navigationId=trial.HTML&TRIAL_ID=DRKS00014330
https://www.drks.de/drks_web/navigate.do?navigationId=trial.HTML&TRIAL_ID=DRKS00014330


 
ASIC Kontrollphase hat begonnen… 
 
Ethikvoten liegen vor (zT Bedenken wegen EU-MDR) 

 

Planmäßiger Beginn am 1. Juli 2019 

 

Kalibrierungs- und Kontrolldaten werden quartalsweise an das UKA 
übermittelt (ASIC Datennutzungsverträge) 
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Stepped Wedge Design (2/3) 

 
 

 
 
 
 

 
 

 
 
 

Projekt-
monat 

1-6 7-9 10-12 13-15 16-18 19-21 22-24 25-27 28-30 31-33 34-36 37-39 40-42 43-45 46-48 

Cluster 1                                                                                   

Cluster 2                                                                                   

Cluster 3                                                                                    

Cluster 4                                                                                    

Vorbereitung 
   
Erfassung Kontrolldaten 
  
Roll-In-Phase ASIC App 
   
Qualitätsverbesserungsphase  
    
Auswertung und Analyse 

        
 Cluster-Randomisierung erfolgt 

 lokale Schulungen 

 Bereitstellung Schulungsmaterial /E-
Learningportal ASIC-App 
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ASIC App in Entwicklung 
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Ablauf QM-Phase 

 
 

 
 

        

 
 Beginn der Roll-In- und QM-Phase an den Standorten abhängig vom Cluster 
 Ende der QM-Phase an allen Standorten gleich 

01.07.2019  
Erhebung  
Kontrolldaten 

01.01.2021  
Ende  
QM-Phase 

31.12.2021  
Ende 
Projekt 



ASIC: From data to models 

Patient Data 
from the DIC 

Data preparation  

Virtual Patient 

Diagnostic Expert 
Advisor 

Early ARDS risk 
assessment 



Diagnostic Expert Advisor - 
concept 
 The DEA will predict the risk of future onset of ARDS for individual patients 

based on Machine Learning from  
 Monitoring data  
 Intervention data 
 

 Special focus will be the learning of new computational biomarkers 
indicating an increased risk for onset of severe syndromes 
 

 Example for direct risk indicator: Surprise Loss (SL) 
 

 Quantifies change and instability 
 Provides a new window for patient monitoring 
     complementing standard classifiers: 

             Farhadi et al., Critical Transitions in Intensive Care Units: A Sepsis Case Study, 
 Scientific Reports, September 9, 2019 
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ASIC – Modeling  

Objectives: 
• Machine learning application with „High-Performance 

Computing“ for model-based, clinical decision support issuing 
alerts for diagnostic and therapeutic actions using training 
data and control phase ICU-monitoring data (RC Jülich) 
 

• Long term goal is to provide a virtual patient model for 
clinical research and training  

 
Current status:  
A first Markov-model is set up using a large training data set 
provided by Bayer AG (Schuppert team) 
 



Komponenten des  
Virtuellen Patientenmodells 

Drug,Dose, 
Anthropmetrics 

Hemodynamics 
BP/HR Drug 

C-T Profiles PBPK  
Model 

PD  
Model 

ARDS VP 
ARDS  

Prognosis 
EMR  

Parameters 

Prior  
Knowledge 

Monitoring  
Parameters 

DEA 
Modell  

Robustness 
Prognosis 

Prior  
Knowledge 





POLAR Objectives 



POLAR Core Data Set  

POLAR will use the entire MII- Core Data Set 
- Diagnoses  
- Procedures 
- Length of stay 
- Medications  
- Laboratory data  
- Mortality 

 
Additional items: 
- Signs and Symptoms (Adverse Events)  



Polar uses the convergence concept 
(Ganslandt et al, AG IOP) 

POLAR 



POLAR DATA FLOW 



POLAR SITES 

SMITH: Hamburg, Leipzig, Jena, Aachen, Bonn, Halle 
MIRACUM: Erlangen, Freiburg, Gießen 
DIFUTURE: München, Tübingen 
HiGHMED: Heidelberg, Kiel 
 
13 sites 
    
 
 
 

 



Additional Professorships in SMITH 

• W3 Jena Prof Cord Spreckelsen in office  
• W3 Leipzig presentations have taken place 
• W3 Aachen call forthcoming  

 



Summary 

• SMITH is on track and will reach ist goals 
 
• We have delays in building DIC Architecture  
     due to change of one major industrial partner 
• The DIC set up will be fully operational until Q4/2020 
• The clinical use cases started (usual care) 
• POLAR is a use case able to demonstrate overarching 

cooperation and data analysis 
  



Risks 
Regulatory: 
• Broad Consent not feasible for large pat groups 
• EU-Medical Device Regulation inhibits CDSS (APPs) 
 
Staff: 
• Many IT- positions still vacant, difficult to recruit 
 
Delayed Data Accessibility: 
• Laboratory data  Hospitals  
• Medication data  Hospitals  
• CDS FHIR/HL7 mapping  bottleneck 
 
 

 
 
 



Thank You 

Markus.Loeffler@imise.uni-leipzig.de 
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