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Remote device management 

•  Incentives 

•  Workload and workflow 

•  Reimbursement 



Remote device management: 
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 

Dubner Europace (2012) 14, 278–
293 
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117 patients with Home 
Monitoring 
 
Time spent in web connection: 
- Nurse: 59 min/week  
- Physician: 12 min/week  

Ricci et al. Europace (2008) 10, 164–170 

Remote monitoring: workload 



1 nurse + 1 supporting physician 

62 PM and 59 ICD patients  

nine satellite clinics 



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 





Europace (2014) 16, 129–132 

•  Survey of 54 centres belonging to the EHRA EP research network  

(83% University, 11% private) 

•  76% use remote device management 

•  57% nurse review 

•  25% no specific workflow 



Mairesse,Europace (2015) 17, 814–818 

Frequency of checks on alerts 



PACE 2007; 30:S2–S12 

n=11,624 patients implanted worldwide with Biotronik PM, ICD or CRT-D 

3,004,763 automatic wireless transmissions 

Monitoring of 10.5 ±9 months (1-49 months) 

CRT-D patients (n=445) 



Circulation 2012 19;125(24):2985-92.  





J Am Coll Cardiol 2010;55:1803–10 

 
Optivol >100Ωdays 
 
or any 2 of: 
Optivol >60 Ωdays 
AF duration>6h 
AF with V rate>90bpm 
Daily activity <1h/d 
Night HR > 85bpm 
HRV <60ms 
% CRT pacing <90% 
ICD shock 
 

694 CRT patients 

30-day HF hospitalization 



Am J Cardiol 2013 Jan 1;111(1):79-84 

Optivol>60Ω.d + mean >5 Ω less than ref. 

Impedance 

AF>6h + VR > 90bpm 

>1 Nocturnal HR>80bpm 

 
Data at 7d post discharge: 

166 CRT-D pts with HF admission from 4 studies 
 



Optivol 

Nocturnal HR HRV 

AF  

%VP 

Activity 

ICD shock 





Heart Rhythm2014;11:1626–1631  

1224 pts from RAFT 
ICD or CRT-D (61%) 



Patients triaged 
based on their 
Activity Level 
evolution 



Fysicon 
DataLinQ 2PAD 

Data transfer



FysiconDataLinQ 2PAD 

Hospital EMR 

Hospital 

Fysicon 
DataLinQ 

CRM 
Database 

Scheduling 

HL7$A19$Query$

Worklist$Query$

Registry & Statistic 
export 

IEEE 11073-10103 
 DataLinQ Remote Care Integration 

Implants) Follow-up)

Internet)

Review on workstation 

Network)printer)port)



Remote device management 

•  Incentives 

•  Workload and workflow 

•  Reimbursement 



Europace (2015) 17, 814–818 

Electronic survey from 43 centres in 15 European countries 



Costs Financial incentive 
Patients No extra cost* Less costs (travel etc.) 

Medical personnel No extra cost* Possibility to increase total number of 
follow-ups 

Hospital Transmitter * Shorter hospital stay  
(for same DRG)? 

Device Company Transmitter  (~2,600$Euros$for$$
mobile$system,$based$on$

2010$UK$list$prices$(CEP%1069) 
Telecom 
Database servicing  
Helpline 
Scientific studies 

Marketing value 

Insurance 
company 

Transmitter* 
Costs of alerts 

Fewer cost-intensive clinical events? 

State Transmitter* Cost control  
Fewer cost-intensive clinical events? 

*Depends$on$reimbursement Burri et al. Europace 2011; 13: 44–48  



Markov model 
 
Conservative analysis assumes: 
- No ↓ hospital admission, stroke 
- No ↑ in FU before ERI 
- No travel costs 
- No increase in efficiency 

Included: 
Transmitter GBP 1334 
Remote FU: 74 GBP 
 
 
 
Savings driven by: 
-51% inappropriate shocks  
! +7% device longevity 



Europace 2014 Aug;16(8):1181-8 

N=310 
 
RM      : 1 in-office FU/yr 
Control: 2 in-office FU/yr 

Data: actual billing documents issued by the French health insurance system 

“Adding the ICD to the non-hospital costs, 
the savings were  €494 (P < 0.005) or when 
the monitoring system (€ 1000) was 
included, € 315 (P < 0.05) per patient-year 

No provision for reimbursement of 
RFU costs, but should easilly be 
absorbed by the cost saving 



Provider costs 

Costs 

Price of transmitter not incl. 

2-yr follow-up 

Payer costs 

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



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





“As$long$as$benefits$for$the$paJent$or$the$healthcare$system$are$not$
clearly$demonstrated,$regular$reimbursement$for$remote$monitoring$
should$remain$out$of$scope.$Even$condiJonal$reimbursement$of$
remote$monitoring$irrespecJve$of$the$medical$applicaJon,$should$
only$be$considered$once$there$are$sufficient$indicaJons$of$efficacy$
and$safety….$»$

Belgian Health Care  
Knowledge Centre 
 
September 2010 

http://www.kce.fgov.be 
" 



Ont Health Technol Assess Ser. 2012;12(1) 
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Reimbursement of remote device 
management in Europe 



http://www.eucomed.org/uploads/Modules/Publications/whitepaper_reimbursementciedtelemonitoring.pdf 



Adoption of remote management 

•  Many incentives  
better patient care, guidelines, improved efficiency, higher income… 

 
•  Many hurdles 

reimbursement, costs, workload, paradigm shift 
 

•  ! Improve workflow  
nurse triage, integrated diagnostics, automated data transfer 

 
•  ! Obtain reimbursement 

role of national societies and working groups 



Thank you ! 


