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Cardiologie connectée 

•  Moniteurs de pression/poids 

•  Moniteurs de rythme 

•  Stimulateurs cardiaques / DAI 



Mortality 

JACC 2005;45:1654–64 

486 pts with  
- HF hosp within 6 wks 
- LVEF<40% 
- diuretic Rx 

Randomization 

Telemonitoring Nurse tel. 
support 

Usual 
care 

ð  No difference in primary endpoint  
    (days dead or hospitalized) 

ð  Significant reduction in hospital duration  
    with HM compared to NTS 



NEJM 2010 

Tele-HF trial 
 
1653 pts admitted for HF within 30 days 
 
Randomization 
Usual care vs. Telemonitoring: 
- daily automated phone questionnaire 
- data on symptoms and weight 
Daily review of data by coordinators 
 
86% of patients called 
- 90.2%, during the first week  
- decreased to 55.1% by week 26 



LATITUDE® Patient Management 
Overview 

Health Following 
Physician 

Objectives 
•  Collaborative patient management   
•   HF management 

Device Managing 
Physician 

Objectives 
•  Device management  
•  Arrhythmia management 

Patient’s Home 

LATITUDE® 
Communicator 

Boston 
Scientific 

CRM  
Device 

Boston Scientific Latitude  

Web Server 

Phone line 





Circulation 2010 Mar 9;121(9):1086-95 Heart   
POD 

Patient advisor module: daily diuretic therapy based 
upon morning LAP 



HOMEOSTASIS: results 
Death or HF requiring iv treatment 

Event rate (/yr) 
1 year before 1.4 (1.1-1.9) 
Observation 0.68 (0.33-1.4) 
Titration/stability 0.28 (0.18-0.45) 

P=0.041 



Lancet 2011; 377: 658–66 

Primary endpoint 
HF hosp at 6mo 

Single-blind, randomized study 
NYHA III HF, irrespective of LVEF 
HF hosp. Within 12 mo 
35% had CRT 
n=550, all implanted 

13% ARR 

Remote monitoring (> 1x weekly check 
+ automatic e-mail alerts) 



Circ Heart Fail. 2014;7:935-944 

HF hospitalizations LVEF>0.40 



Cardiologie connectée 

•  Moniteurs de pression/poids 

•  Moniteurs de rythme 

•  Stimulateurs cardiaques / DAI 



Medtronic SEEQ 
1 week loop recorder (continous recording possible but not currently available) 

Remote transmission to interpreting centre 

Water resistant 







Am J Med (2014) 127, 95.e11-95.e17 
Water-resistant 
14-day continuous ECG recording 
Offline analysis 
Trigger button 
 

n=146 





Smartphone/smartwatch 
heart rate monitor 

Camera 



Europace 2016 in press 

iPhone 4S 

Bandpass filter 0.5-7 Hz 
Algorithm based on frequency 
and waveform analysis Sinus AF 

Poincarré plot 

2-min 

2-min + 
filter 

5-min + 
filter 



Handheld ECG recorders 

Lohmann tech AFibAlert® 
AF detection + feedback 
45s ECG. 95% accuracy (unpublished) 
USA, FDA 
249 USD 

Dimitek ® 
Various models 
China 

HeartCheck ® 
Canada, FDA 
ECG interpretation (12.50USD in 24h) 
259 USD 

DailyCare® InstantCheck 
Taiwan, FDA + CE Creative Medical ® PC-80BT 

China, FDA+CE 
100Euros 
 

Reka E 100® 
Singapore, FDA + CE 

MyDiagnostick® 
Holland 

Zenicor® 
Sweden 

Beurer® ME 80/90 
Germany 
170 Euros 

AliveCor ® Kardia 
USA 
99 USD 

CardiacDesigns®ECGCheck 
USA 
AF detection + feedback 
139 USD 
 







Beurer ME 90 

30s ECG recording 



58 yr old male 
Scheduled for AT ablation 
Complains of palpitations 
during several hours (AF?) 
 
Recording during palpitations 
which lasted 2 hours 



Zenicor thumb ECG 

30s ECG transferred via mobile 
network to online server. 
Automated analysis (data on 
accuracy are pending) 

Circulation. 2015;131:2176-2184. 

7173 Swedish pts aged 75-76yrs 
30s ECG 2x/d + symptoms for 2 weeks 
ECG analyzed by nurses + check by physician 
Prevalence of AF 12.3% pts 
Unknown AF in 3% pts 

249 ischemic stroke pts without known AF 
10s ECG 2x/d + symptoms for 30d + 1x24h Holter 
AF in 6.8% pts (13/15 pts with handheld ECG) 



Kardia 
Alive Cor  

 

AF detection algorithm (P-wave detection + RR stability) 
-  204 pts , Kardia vs 12 lead ECG 

98% sensitivity, 97% specificity and accuracy of 97% 
Lau JK, Int J Cardiol 2013;165:193-212 
 

FDA and CE approved 

Acoustic transmission to 
smartphone microphone 
at 19’000 Hz 

30s ECG 



AliveCor Kardia Band 

Apple watch 







Europace 2017 in press 

MyDiagnostick 

AliveCor 

AF missed by algorithms and manual interpretation 

55% sensitivity with automatic AliveCor algorithm 

7% of patients excluded because unable to use the device 
4% of tracings of too poor quality for manual interpretation 



•  59 min of storage 
•  Automatic daily remote transmission 
•  Projected Longevity:  3 years 
•  MRI conditional:   1.5 & 3.0 T 

Implantable loop recorder 





Severe, infrequent palpitations 
Cryptogenic stroke 



Cardiologie connectée 

•  Moniteurs de pression/poids 

•  Moniteurs de rythme 

•  Stimulateurs cardiaques / DAI 



Definitions 

•  Remote follow-up: full remote device interrogation at scheduled intervals 
 

•  Remote monitoring: unscheduled transmission of pre-defined alert events 
 

•  Patient-initiated follow-up: non-scheduled interrogations as a result of a 
patient experiencing a real or perceived clinical event 









Heart Rhythm 2015 Jul;12(7):e69-100 



Questionnaire from 385/1100 patients 
on CareLink 



JACC 2015;65:2591–600 



312 ICD VR/DR pts randomized to HM on vs off 
In-office visits at 12 + 24 mo in both groups 
Additional visits as usual care in HM off group only 

Heidbuchel EHJ 2015 14;36(3):158-69 

Ressource utilization 



Legal issues 

•  Physician responsibility 
e.g. delayed response to transmission of a life-threatening event 
 

•  Manufacturer responsibility 
Data protection, system maintainance 
 

•  Patient responsibility 
System setup, attainability 

ð  Contract between manufacturer and hospital 

ð  Signed patient informed consent 



Halperin et al. 2008 IEEE Symposium on Security and Privacy 

Medtronic Maximo DR ICD 





Reimbursement of remote device 
management in Europe 





Optivol 

Nocturnal HR HRV 

AF  

%VP 

Activity 

ICD shock 











Telemédecine 

•  Atouts 
qualité des soins, recommandations, efficience 

 
•  Difficultés 

surcharge travail, gestion des données, remboursement, aspect legal?  
 

•  ð Gestion des données 
triage, scores automatiques 
 

•  Evolution de la technologie 

 



Merci! 


