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Charité-Universitätsmedizin Berlin

Facts

Founded in 1710

11 Nobel prize winners

14.500  employees

7.265  students

107 departments

turn over 2008: 1.1 billion €

scientific budget 2008: 233 million €
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Connectivity over Long Distance for Cardiological Content 

Definition: Telecardiology 

1)   „doc2doc“ Systems – Connectivity between 

Health Care Providers

2)   „doc2patient“ Systems – Remote Patient Monitoring
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Federal Ministry of Health

Grant 37530/2000 (2000- 2005)

Know-how Transfer Programme between

Germany and the Baltic States (Estonia, Latvia and Lithuania) 

in the Treatment of Patients with Congenital Heart Defects (CHD 

using modern information technologies  
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Telemedicine

Funding by Federal Grants

Source: www.foerderkatalog.de

Federal Grants of Telemedicine
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Congenital Heart Defects (CHD) –

epidemiological Background

 CHD are the most frequent malformations

 1 Per cent of all newborns suffer from CHD 

 CHD influences the infant mortality

 Natural Course of Disease (80 Per cent mortality) 

 „Gold Standard“ is the Cardiac Surgery during infancy (85 per cent Survival)
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Telemedicine-Bridge“

(Charité-Tartu) 7.11.2000
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17 Visits of Estonian Experts in Germany 

32 Operations in Estonia, 5 Operations in Germany

Educational-Programme
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Results Estonia

Population

Life-Births

CHD-Patients/a 

Surgery for CHD (Uni Tartu)

Infant-Mortality

2000

1.4 Mio.

13.067

99

56

8,42 ‰

Koehler F Schierbaum C.

Health Policy 2005;73(2):151-159

2005

1.33 Mio.

12.218

95

61

6,11 ‰
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„Partnership for the Heart“

Remote Patient Monitoring in Heart 

Failure (2005-2010) 

Research and Development Project of the 

German Federal Ministry of Economics and Technology (BMWi)
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Chronic Heart Failure – a 

Demographic Burden

Epidemiology

 incidence approx. 1,2 Mio. patients (every tenth German 

citizien over 65 years)

 ca. 200.000 new cases every year

 mortality in class NYHA II/III approx. 9 % /a

Morbidity
 major cause of hospitalization (approx. 375.000/a)

 non-cardiovascular comorbidity (renal failure, COPD; 

depression) 

Costs
 therapy costs – 3 billion EUR/a 

 approx. 85 % of the costs for hospital stay 
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Why remote patient monitoring in CHF?

Gap between objective deterioration and subjective perception of cardiac function

„I feel healthy“

≠
„I am healthy“

STOP

 Stop before 
significant 
deterioration 
(emergency)

 Shorten time slot 
until detection

t = max.
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Trends in remote patient monitoring 

systems since 2000

Evidence of Effectiveness

Rapid Development in IT 

Decrease in Costs  for Mobile Communication
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3 „generations“ in the development of 

remote patient monitoring systems

Koehler F., Anker SD. 

J Am Coll Cardiol 2006;48:850-851

Vital parameters Data flow medical instruction Patient

I. databasee.g.. ECG

GP/ Cardiologist 

In case of 

deviations

ECG

blood pressure
weight

II. 
GP/ Cardiologist service 

center

ECG

blood pressure
weight

…

adjusted to 

individual needs

III. 

GP/ Cardiologist 

TMC-physician

Electronic 

health record

Partnership

for the Heart
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BMWi-Competition:

„next generation media 2005-2008“

 Platform-concept : sensor devices produced by a wide range of different 

manufacturers must be integratable

 Compatibility to the German e-Health Infrastructure

 Usability for middle aged patients without an previous knowledge of IT

 Expandable to cover other cardiological and non-cardiological Indication

BMWi- Requirements

 Innovation program „next generation media“

 11 projects in total, 2 health care projects 

 www.nextgenerationmedia.de

Federal Ministry of Economics and Technology (BMWi)



16

Project partners and responsibilities 

Project leadership

 Study center 1
 (Open 24/ 7)
 clinical trial 

management 

 Study center 2 
(Open 7-21/7)

Clinical trial management

Clinical trial

 Sensor 
plattform for 
data transfer

 Platform for 
exchange of 
medical data 
(electronic 
patient record)

 System 
integration

 hardware,
operation 

 Quality man.

Technical management

Development
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Associated partners & grant

 Project: 01 MG532

 Federal Grant: 5 Mio €

 Total Volume: 12.2 Mio €

 Project Duration: 2005-2008,

 Clinical Trial: 1„08 - 12„08

 www.partnership-for-the-heart.de

PfH – facts and figures

 Support in patient recruitment

 Cross-sectional contracts between patients, medical partners, health care 

providers, TMC

Associated partners
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Secure sensor module
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Patients‘ measuring devices

patient devices MMA

EKG + SpO2

Blood pressure

Weight

self-developments

Aktivity

Jehn M, Koehler F.

Am Heart J 2009; 157(2):292-98

How

do 

you

feel

today

?
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Systemarchitektur und 

Kommunikation im PfH-System

Winkler S, Koehler F.

Int J Cardiol 2010; in review.

Patient Medical Partners

TMC-physician

Ambulance Hospital phys.

GP Cardiologist

Electronic Patient File

Transmission path for 

health data

Transmission

Transmission

via Bluetooth

Blood pressure

EKG + SpO2

Aktivity

Weight

Transmission

via mobile phone

Control

Notification

Treatmemt

Communication paths in 

normal cases

Communication paths in 

case of emergency

Home emergency call

IMMEDIATE 

REACTION

Notification
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Telemedical Interventional Monitoring  

in Heart Failure (TIM- HF)  

Studydesign NCT

1. superiority of remote 

patient monitoring 

compared with “usual 

care” in terms of 

 mortality rate

 hospitalization 

 cost effectiveness

2. superiority in terms of 

 Life quality 

 neurohumoral 

status 

3. Relative meaning of 

variables in terms of trial 

aim 1

Objectives 

randomised, prospective, 

controlled open, parallel, 

multicenter 

710 patients (1:1)

remote patient monitoring for 

at least 12 months

therapy based on guidelines

Trial design

ejection fraction below 35% 

advanced CHF (NYHA II-III)

hospitalization (cardiac 

decompensation) within 18 

months prior to the study

Inclusion criteria

Primary endpoint

overall mortality 

Secondary endpoints

days alive and out of 

hospital due to heart failure

cardiovascular mortality rate

overall non-elective 

hospitalization

cardiovascular 

hospitalization

plasma level of NT-proBNP

patients' quality of life 

cost effectiveness

Endpoints
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Recruitment (region north-east)

 61 Study-Centres

 (82 % GPs )

 6 „Back up“ 

Cardiologists  

 1-3 suitable Patients 

per Center

 133 Patients screened

Berlin/Brandenburg

(6 million Inhabitants) 
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Recruitment (region south-west)

 81 Study-Centres

 (96 % Cardiologists)

 1-10 suitable Patients 

per Center

 258  Patients 

screened

Baden-Wuerttemberg

10.7 million Inhabitants 
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Outlook –

Remote Patient Monitoring and PfH

Largest Multicentre 

Telemedical Study in 

Europe 

The Evidence of Superiority 

as a conditio sine qua non 

to enter the Catalogue of 

Benefits of German health 

insurance

Clinical Trial

20102006

Expanded System 

Architecture  

 Innovative Sensors in Heart 

Failure  (Wearable Sensors)

Expanding to other 

cardiological (e.g.Congenital 

Heart Defects in Adults) and 

Noncardiological Indications 

(Nephrology, COPD, 

Pregnancy (T-Mobile Award 

2006)

Expanding of applications 

2013

t

 Innovative application fields

(„Patient on Tour“)

Ambient Assisted Living 

Roll-out 

2015
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Features of the PfH-system

PfH

Controlled Randomized Trial 

Health economics

Criteria



Aim

Open platform concept

Compatibility on national level (telematics infrastructure)

Communication (Incl.Education) to the Patients

Expandable to other indications








EKG-

Streaming

Waage

Blutdruck

Alarmknopf Haus-

ServiceRuf-

Basisstation

BT

MMA

PSTN

LMS

TSB

Patient Krankenhaus

Actimon

TMC Frontend

Berlin/ Stuttgart 

ASC

Aktivität

90 sec.
EKG

SMS

GPRS

EDGE

Arzt 

Arzt 

Admin

Nurse 

System architecture

Usability and acceptance by the target group 

(60 years +) 

Assessment around the clock





Patient
Übertragung

via Bluetooth

Blutdruck

EKG + SpO2

Aktivität

Gewicht

Übertragung

via Bluetooth

Blutdruck

EKG + SpO2

Aktivität

Gewicht

Cross-sector integration: 

GPs / Cardiologists / hospitals

health insurance funds





Players in the 
health care system
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Assumption of the economic benefit 

of Telemonitoring in HF-Patients

only NYHA-III-Patients (incidence in Germany: 200.000)

20 % Reduction in HF- Hospitalisation  

2.488,-- € in Berlin/Brandenburg p. a.

2.422,-- € in Baden-Württemberg p. a.

Reduction of cost: ca.100  € Mio. p. a.

Total cost I.50 (2006): ca. 2,9   € Billion/a 

Source: Health Economic Data (2006) from a study-subpopulation (60/710)
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PfH - comments

 should be a part of an integrated, cross-sectional care programme

 should be organized in the regions (1 TMC per 4 Mio Inhabitants)

 should a new task for a cardiological department 

 could be profitable

Remote patient monitoring in heart failure for high risk patients
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„Partnership for the Heart“

Thanks to the project group

Head of the Telemedical Centre Stuttgart: Dr. Michael Schieber (Robert-Bosch-Krankenhaus Stuttgart) 

Technical management: Dr. Sascha Henke / Martin Bräcklein (Robert-Bosch GmbH)

Electronic patient record: Dr. Peter Heinze (InterComponentWare AG)

Sensor platfrom: Dr. Dominik Wegertseder (Aipermon GmbH)

Project management and communication. Dr. Stephanie Lücke (Charité Berlin)

Further information: www.partnership-for-the-heart.de


