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Vision 

• To empower people .. 

– To digitally live their informational self-
determination in healthcare 

– To gain health literacy 

• Safe, secure exchange of health information 
under control of the patient on an eye-level 
with health professionals 

• Interoperability based on international 
standards and profiles 



Our Principles 

• International Standards und Profiles (IHE, ..) 

• Privacy and security by design (European privacy regulation) 

• Vendor independent, modular architectures first, then products 

• Engagement in the community 

• Agile apporaches for research, design, development and implementation 
– E.g Research: Design&Creation 

– Development: SCRUM 

– Implementation: Lean: Minimum viable product (e.g. POC) 

 

 

 



Translation – to make an impact 

Research (MIS) Production (University 

Hospital/ZIM, Industry, 

Startups, etc.) 

... 

INFOPAT 

OR.net 

PEHR 

Vendors 
HIS, PACS, 

etc. 

IHE 
Germany 

phellow 
seven 



PEHR – DIGITAL HEALTH HUB 
Personal cross-enterprise electronic health record 
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Green: up and running in routine 

Orange: up and running in research pilot /POC 

Blue: research concepts: funding needed 
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Cooperation, 

Sharing and reusing 

information 

 
Interoperability 



Integrating the Healthcare Enterprise (IHE) 

• Initiative (healthcare professionals and industry) to 

improve electronic data exchange and interoperability 

in health care using standards (e.g. HL7, DICOM, etc.) 

• Definition of Integration Profiles (Actors and 

Transactions)  

 

 

 

 

• i.e. PDQ: Patient Data Query 

– Actors (e.g. Patient Demographics Consumer and Supplier) 

– Transactions (e.g. Patient Demographics Query) 

Actor 1 Actor 2 

DICOM 

HL7 

... 

ITI-41 Provide and Register Document Set-b 



PEHR architecture using IHE 

PEHR 
Personal cross-entrerprise Electronic Health Record 

Patienten Portal 
Professional Portal 

commercial 
IPF 

IHE-based Interface 

PEHR Core 

IHE 

Patient Professional 

Primary Systems 

IHE 
compliant 
software 

non IHE 
compliant 
software 

IHE 
Adapter 

Master 
Patient 
Index 

Healthcare 
Provider 
Directory 

Policy 
Enforcement 

Point 

Policy Decision 
Point 

Imaging 
Repository 

Document 
Registry 

Log 
Repository 

Policy 
Repository 

Document 
Repository 

Commercial and Open Source 

Open Source 



Main IHE profiles  

• PIX, PDQ 

• XDS.b, XDS-I 

• ATNA, CT, BPPC, APPC 

• XUA 

 



RESEARCH 



INFOPAT project 

• Funded by the federal ministry of education and research 

• One of five “Health regions of the future” 

• Aim: Patient Empowerment in treatment and research 
– PEHR 

– Drug safety 

– Secondary use 

– Case management 

• 26 partners from science, industry, public sector 

• http://www.infopat.eu 



© Universitätsklinikum Heidelberg Gemeinsam Gesundheit gestalten. 

Project partners 

Abteilung Allgemeinmedizin und Versorgungsforschung  
 

Abteilung Innere Medizin I und Klinische Chemie  

Klinische Pharmakologie und Pharmakoepidemiologie  

http://upload.wikimedia.org/wikipedia/de/f/f7/Hochschule_Mannheim_logo.svg


Personalizing health. Together. 

Example: View list of documents 



Personalizing health. Together. 

Example: View list of documents 



Personalizing health. Together. 

Example: Consent Management 



Gemeinsam Gesundheit gestaltten. 

Example:Patient reported outcome 



ROUTINE 



PEHR at the UHH 
www.pehr.eu Treatment contract 

Information for the patients 

Flyer & 

Brochure 



GUI Integration 



Consent Management 

Opt-in: >50.000 patients in 2016/17 

Today: 95 % quota 



What‘s Next?  
 
 



BACK TO THE HOSPITAL – POC 
UNIVERSAL VIEWER 

Modularization based on IHE profiles 



HIS RIS/PACS Archive Lab Medication 

Internal XDS Infrastructure + FHIR-Fassade 

External 
Affinity 

Domains 
like PEHR 

 
Com Server 

IHE 
HL7  
DICOM 

HL7 ORU ITI-41 P&R D 

Repository 
+Document 

Source 

Document 
Source 

IHE-Actors 

Information 
systems 

Registry / 
Repository 

(Universal, [mobile]) Viewer Document 
Consumer 

(I) Document 
Source 

External Internal 

IHE 

IHE 

IHE IHE IHE 

Apps 



Cross Community patient discovery 
(XCPD) and access (XCA) 

All EHRs in the different ADs are 
going to use the same 
interoperability stack (IHE-ITI)  

 

Supports querying patient related 
med. Information from other Ads 

•Actors:  
– Initiating Gateway 

– Responding Gateway 

•Transactions: 
– ITI-38: Cross Gateway Query 

– ITI-39: Cross Gateway Retrieve 

– ITI-55: Cross Gateway Patient 
discovery 

PEHR 

Regional  

Network x 

Regional  

Network y 

Gateways 

Gateways 

Gateways 



Clinical&Regional Resarch Infrastructure 
HEIREP - Heidelberg Informatics Research Platform (Reference Architecture) 
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HIReP Data Harvesting 

Materialized Sources Virtualized Sources 

Batch Layer Speed Layer 
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Patient involvement: Mobility and 
Apps 

• Picking the user up where he is: mobile first 

• In 2012 first experiences: PEHR and EHRnavigator 

• Now PEHR and App ecosystem (HL7 FHIR, Apple HealthKit, ..) 

• Enabeling seamless integration of the patient and it’s own 
data in processes 

Reference: http://www.saffluence.com/wp-content/uploads/2013/06/131404860.jpg  





phi Architecture 
personal health assistance platform & personal health fellow  

• Mobile usage of seamless, digital 
health hub  

• One safe and secure login and data 
storage according to European 
standards and regulations 

• highly adaptable to current health 
status and lifestyle with 3rd party 
Apps 

• Integrates into existing eHealth 
infrastructures 

• Certification according to MPG 
(German medical device regulation) 

 



Case study: Bruce 
• Age 41, engineer, married, two children 

• Is doing sports (running, swimming) 

• Is suffering a chronic disease (diabetes) 

Access to medical 

history 
Digitize medication  

plans 

Configure Apple HealthKit  

& manage the network  

(e.g. treatment team) 

Using 3rd party apps Share his data (PRO) 

with the network 

Status board 

mySugr runtastic 



phellow seven is: Your link to digital health 

For patients/citizens 
• Individualized, comprehensive health data management and data 

exchange controlled by users 

• Safe and secure access to health data, apps and services in one place 

For app vendors 
• Safe, secure access and interoperable integration according to 

European regulations to eHealth infrastructures  

For hospitals / GP offices / healthcare networks 
• Sustainable integration of mobile solutions for customers according to 

international interoperability standards 

• Good customer loyalty, better return through better services and 
processes 

• Better research 



Challenges 
• Integration of primary systems (IHE support) 

• Semantics 

• data quality 

• Security and privacy (2 factor authentication, encryption, etc.) 

• Certification of medical software (Apps, etc.) 

• Finding Business Models for eHealth usage 

• To give patients access to the right tools: 
– Providing mechanisms to measure and to assess the quality and 

features of tools for the users 

– Lower barriers: Health / IT literacy: Education 

 

 



Opportunities 

• IHE can be driver for next generation of health information 
system architectures (internal / external) 

• To give tools to the citizens to really involve and empower 
them 
– In terms of health literacy 

– In terms of informational self-determination and participation 

• Better quality of healthcare due to better processes and 
research data (Data Warehousing, secondary use) 

• Better usability for the users 

• To bring services (e.g. telemedicince) to routine 

• To develop new services, processes and busines models 



Thank you!  
Questions?  
 
oliver.heinze@med.uni-heidelberg.de 
@_oheinze 


