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Germany: 

heterogeneous distribution of  morbidity ...

... in arrhythmias ... in heart failure



Telemonitoring in Arrhythmias and CRM devices 

- the German Experience

• ECG-telemonitoring in the view of a large international, 

Germany based study

• Efforts of the BMBF (Federal Ministry of Education and 

Research) to establish certain aspects of telemonitoring 

• Ongoing projects in patients care and risk stratification, 

including telemonitoring of arrhythmias

• Present status of use of implanted Remote Monitoring 

devices in Germany
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PAFAC - Study 
Prevention of atrial fibrillation after cardioversion

Fetsch, EHJ 2004

Recording of Afib on AAD

N = 848 pat

mean FU 266 d

191.103 Tele-ECGs

70% of pts reported to 

be asymptomatic 

during Afib-episode ! 



SOPAT - Study
Suppression of paroxysmal atrial tachyarrhythmias

Many of Afib - episodes are asymptomatic ! Patten, EHJ 2004

100%



PAFAC - Study 
Prevention of atrial fibrillation after cardioversion

Fetsch, EHJ 2004

Quin+Vera

Sot

Plac

Recurrence of atrial fibrillation after CV



Tele-ECG : recording of VPB's and tachycardia

with voice-recording 

via mail
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BMBF (Federal Ministry for Education and Research) -
e.g. 8 "Preventive MicroMedicine"-projects

... puts emphasis on research funding 

for medicine and medical/information technology

e.g. "Preventive MicroMedicine"-projects,

30 Mio Euro



BMBF (Federal Ministry for Education and Research) -

projects

Parameter recorded:

•activity

•glucose

•respiration

•ECG

•blood pressure

•body weight

•other vitals

•wireless transmission

• data base

•regular medical care

•emergency care



HDS online (hemodynamic sensor)

Biotronik Home Monitoring

"Impedance change during pulmonary edema" 

BMBF 1



Hyper-IMS 

intravascular Monitoring System for Hypertension

Osypka GmbH

Hyper-IMS 

pressure- and temperature monitoring (30 measurements / sec) 

PCP-measurements, pulmonary capillary pressure

BMBF 2



SOMATEK Care

project to prevent secondary life-threatening situations for patients with

risk constellations by establishing innovative technical and 

organizational infrastructures for a 24/7 monitoring. 

• DrägerMedical AG 

• Ruprecht-Karls Universität Heidelberg 

• Fraunhofer IIS und IPMS 

• PHTS GmbH 

• EnOcean GmbH 

BMBF 3



PRE CARE

"Prediction and prevention 

of cardiovascular diseases"

BMBF 4



KonMeVit

Project partners

• Schwarzer GmbH, München

• ZMD AG, Dresden

• energy lab, Hamburg

• Stollmann, Hamburg

• Binder-Elektr. GmbH, Sinsheim

• FhG IPMS, Dresden

• FhG IIS, Erlangen

• Krankenhaus Friedrichstadt, Dresden

Continous measurement- and analysis-system 

of vital parameters for prevention of cardiovascular dieases

BMBF 5



MGUARD

Micro-monitoring for holistic suveillance of patients 

with cardiovascular risk including integrated early defibrillation

Metrax GmbH

BMBF 6



CALM Context Aware Long-term Monitoring

recording of ECG, blood pressure and physical activity

BMBF 7



IN-MONIT in-ear monitoring for cardiovascular 

prevantion of risk patients

monitoring of in-ear blood oxygen 

as a risk parameter in chronic cardiac disease

EnviteC-Wismar GmbH

BMBF 8



Working Group "Telemonitoring" WG 33

of the German Cardiac Society
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non-invasive telemonitoring 

in heart failure patients



analysis

Recording transmission data storage

Telemedizin Zentrum Brandenburg (tmzb)

report to GP or cardiologist



Non-invasive multiparameter recording

Recordings

• body weight

• blood pressure

• ECG

• rate 

• rhythm 

• thorax-impedance

• respiration

• O2-saturation

• O2-pulse

Symptoms

• well being

• medication compliance

• SOB

• peripheral edema

• contact requested



body weight

O2-saturation

blood pressure

EKG / respiration

Recordings



Symptoms, meds compliance

VitaGuard VG 2100



EKG - non-sustained VT

Alarm

thorax-

impedance

heart rate 

EKG

EKG

O2-saturation 

daily multi-parameter recording



ECG - recording
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Body weight
Intervention 

by physician

Intervention
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Reduction of hospital admissions 

and in-hospital-days on telemonitoring

n = 169 pts, > 140.000 pat-days, 

> 1 Mio recordings

Follow up: > 3 Mo, < 3,5 J

Median: 609 d

pre telemonitoring

45 hospital admissions

with 458 in-hospital-days

on telemonitoring

40 hospital admissions (- 11 %)

with 355 in-hospital-days (- 23 %)
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Project No of 

pts

Parameters

HeiTel -

Telemedicine

217 Body weight         ECG / heart rate

blood pressure     oxygen saturation

CorBene 2928 Body weight          ECG / heart rate

symptoms

Telemedicine 

for the Heart 

1100 Body weight          heart rate

blood pressure

tmzb 

Brandenburg

300 Body weight          ECG / heart rate

blood pressure       thorax impedance

oxygen saturation  symptoms

Telemedical projects in Germany 1



Project No of 

pts

Parameters

Partnership for 

the Heart

710 Body weight   ECG / heart rate

blood pressure physical 

activity

self assessment

HerzAs 420 Body weight   ECG / heart rate

blood pressure

Pro Heart/ 

Herzensgut

1545 Body weight heart rate

blood pressure

Anycare ? Body weigth blood pressure

etc.

Motiva ? Modules depending on patient 

needs

Cordiva ? Body weight

teaching program

Telemedical projects in Germany 2



Klersy, J Am Coll Cardiol 2009



Meta-Analysis: 

Telemonitoring / Mortality

Klersy, J Am Coll Cardiol 2009telephone & technology-assisted monitoring

20 RCT's (6258 pat), 12 cohort studies (2354 pat)

RCTs

relative risk [RR]: 0.83, 

p < 0.006

cohort studies

RR: 0.53, 

p < 0.001



http://www.iat.eu/ehealth/index.php





Telemedizinführer Deutschland 2009 / e-Health 2010

Content:

94 project-descriptions,

392 pages

Content:

86 project-descriptions,

368 pages
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Remote Monitoring of PM and ICD

Burri, 

Europace 2009



HomeMonitoring - Biotronik

Cardio Messenger

BIOTRONIK 

Service 

Center

CRT 

device

Cardio 

Report

physician

patient

Home Monitoring®

Biotronik



HomeMonitoring - Biotronik German experience

• Number of implanted devices usable for remote 

monitoring (approx.)

> 45.000 (50% PM, 40 % ICD, 10 % CRT)

• Number of active devices (approx.)

>6.500 daily reporting 

• Number of hospitals / (group of) physicians 

active in remote monitoring

> 650

• CE - or FDA – approval

CE- and FDA-approval

• Data – analyses / web-server

Berlin service center

• Mandatory alarms

ERI, VF, detection off , & individual set-up



CareLink - Medtronic

•Tragbarer Patientenmonitor zur Datenübertragung

• Routinenachsorge

• Symptomatische Episoden

• Auslesen von Angaben zu Therapie/Schockabgabe

•Eine normale, analoge Telefonleitung

• Angeschlossen zu Hause oder auf Reisen



1. Möglichkeit von bis 

zu 6 Terminvorgaben 
für automatische 
System-Kontrollen pro 
Patient. 

2. Das Implantat kommuniziert 

automatisch zu den eingestellten 
Zeiten mit dem Medtronic 
CareLink Monitor. Die Abfrage 
der Daten erfolgt während der 
Patient schläft.

3. Daten werden über 

eine Telefonleitung zu 
einem gesicherten 
Server gesendet.

4. Der Arzt 

kontrolliert die 
Systemdaten auf 
der gesicherten 
CareLink Webseite 
von Medtronic.

CareLink - Wireless Conexus-Telemetry - Medtronic 



CareLink - Medtronic German experience

• Number of implanted devices usable for remote 

monitoring (approx.)

200.000 (PM > Kappa 600, 

ICD > GEM, CRT-D > Insync III Marquis)

• Number of active devices (approx.)

5000 within the last 2 years

• Number of hospitals / (group of) physicians 

active in remote monitoring

350

• CE - or FDA – approval

CE- and FDA-approval

• Data – analyses / web-server

European web-server

• Mandatory alarms

individual set-up



Latitude™ Patient Management System - Boston Scientific



Latitude™ - Boston Scientific German experience

• Number of implanted devices usable for remote 

monitoring (approx.)

> 140 Latitude patient management systems 

(Cognis CRT-D, Teligen ICD)

• Number of active devices (approx.)

> 130

• Number of hospitals / (group of) physicians 

active in remote monitoring

> 25

• Data – analyses / web-server

European Latitude service center

• Mandatory alarms

"red" alarme: daily evaluation, information via website, 

via telephon by service center



Merlin@home-Transmitter - St Jude Medical 

Current™/Promote™

Familie
Accent™/Anthem™

Familie

Merlin@home RF 

Transmitter

55



Merlin@home  - St Jude Medical German experience

• Number of implanted devices usable for remote 

monitoring (approx.)

> 300

• Number of active devices (approx.)

> 300

• Number of hospitals / (group of) physicians 

active in remote monitoring

> 45

• Data – analyses / web-server

European web-server

• Mandatory alarms

DirectAlerts™ via Merlin.net™: individual set up 

(by clinic, physician or patient)

DirectCall™



Conclusions

• In Germany, numerous technically innovative projects 

are funded by governmental and other institutions.

• However, only a limited number of clinical care projects 

are  on their way, mostly because of restrictions in 

reimbursement.

• By that:

we have enough answers to technical problems,

• but:

many remaining questions to clinical challenges.


