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I: What is the real added value   
of remote control in HF patients? 



The real role of remote monitoring 
 in common clinical practice : 2019 

1. In no case does it replace acute patient management 

2. It is important to realize that this is not really an online data 

3. Remote control significantly helps to resolve changes in health status (AF, VT), 
incipient decompensation of heart failure and also major changes in the 
technical condition of CRT systems 

4. Rationalizes outpatient patient controls 

5. It is always necessary to keep in mind that the basis of patient management 
with CRT and HF is clinical medicine 



Objectives of Remote Monitoring 

1 Improving Monitoring Efficiency 

   By safely replacing in-office follow-ups 

   by remote follow-ups  

 

 

2 Improving Patient Outcome 

   By detecting events as early as possible 

   using continuous monitoring 



Reduce healthcare utilization 

1 Crossley GH, et al. J Am Coll Cardiol. 2011;57:1181-1189. 
2 Landolina M, et al. Circulation. 2012;125:2985-2992.  
3 Akar J, et al. Presented at HRS 2014 (LB03-03). 

Up to 1 in 4 CRT-D/ICD 
device patients may visit 
the Emergency Room1 
 

Up to 1 in 2 CRT-D/ICD 

device patients may require 

a hospitalization 1 

35%2
  

potential reduction  

in ER visits
 

20%3  
potential reduction  

in all-cause 3-year 

rehospitalization  

18%1  
potential reduction in 

hospital length of stay
 

BASELINE REMOTE MONITORING 



Demand for CIED follow-up services is growing due to the age-related increase in the 
prevalence of cardiac conditions 

CIED: cardiovascular implantable electronic device; CRT: cardiac resynchronization therapy 
1Heidenreich PA et al. Circulation 2011;123(8):933-44. 2Dubner S et al. Europace 
2012;14(2):278-93. 3Wilkoff BL et al. Heart Rhythm 2008;5(6):907-25 

 The prevalence of cardiac conditions is increasing; e.g., HF prevalence is projected to increase 25% 

between 2010 and 2030 in the US1 

 The number of implanted CIEDs is increasing2 

 CIED follow-up is 

mandatory3 

 The logistics of CIED  

follow-up place a 

substantial and 

increasing burden on 

the cardiovascular 

community3 
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II: Do we have enough persistent 
scientific data on the real effectiveness 

of remote control? 



Remote Follow-Up: Clinical Evidence – I. 

Slotwiner D, et al. Heart Rhythm 2015;12:e69–e100. 
http://dx.doi.org/10.1016/j.hrthm.2015.05.008 



Remote Follow-Up: Clinical Evidence – II. 

Slotwiner D, et al. Heart Rhythm 2015;12:e69–e100. 
http://dx.doi.org/10.1016/j.hrthm.2015.05.008 



Remote Follow-Up: Clinical Evidence – III. 

Slotwiner D, et al. Heart Rhythm 2015;12:e69–e100. 
http://dx.doi.org/10.1016/j.hrthm.2015.05.008 



Remote Follow-Up: Clinical Evidence – IV. 

Slotwiner D, et al. Heart Rhythm 2015;12:e69–e100. 
http://dx.doi.org/10.1016/j.hrthm.2015.05.008 



Remote Follow-Up: Clinical Evidence – V. 

Slotwiner D, et al. Heart Rhythm 2015;12:e69–e100. 
http://dx.doi.org/10.1016/j.hrthm.2015.05.008 



Remote Follow-Up: Clinical Evidence – VI. 

Slotwiner D, et al. Heart Rhythm 2015;12:e69–e100. 
http://dx.doi.org/10.1016/j.hrthm.2015.05.008 



Remote Follow-Up: Clinical Evidence – VII. 

Slotwiner D, et al. Heart Rhythm 2015;12:e69–e100. 
http://dx.doi.org/10.1016/j.hrthm.2015.05.008 



Remote Follow-Up: Clinical Evidence – VIII. 

Slotwiner D, et al. Heart Rhythm 2015;12:e69–e100. 
http://dx.doi.org/10.1016/j.hrthm.2015.05.008 



Daily Transmission Ensures Early Detection 

Superior Monitoring by Design 

• Automatic data transmission from day one 

• > 90% transmission reliability 

• Daily automatic alert notification on monitoring incompliance 

Daily Data Transmission Offers Superior Detection of Actionable Events 

Varma N. et al., The TRUST trial, Circulation 2010, 122: 325-332. 



Benefits of remote monitoring 



IN-TIME Study Results 

Result of Primary Endpoint: Modified Packer Score 

Modified Packer Score  

Patients are classified as 
“worsened” in case of: 

- Death 

- Overnight hospitalization for 
worsening heart failure 

- Worsening in NYHA Class  

- Deterioration in patient’s 
global self assessment 

p=0.013 

Home Monitoring Enables a Significant Reduction of Worsening of Clinical Status 

Hindricks G et al., Implant-based multiparameter telemonitoring of patients with heart failure (IN-TIME): a 
randomised controlled trial. The Lancet 2014; 384(9943). 
http://www.thelancet.com/journals/lancet/article/PIIS01406736%2814%2961176-4/fulltext 



IN-TIME Results 

Hindricks G et al., Implant-based multiparameter telemonitoring of patients with heart failure (IN-TIME): a 
randomised controlled trial. The Lancet 2014; 384(9943). 
http://www.thelancet.com/journals/lancet/article/PIIS01406736%2814%2961176-4/fulltext 

All-Cause Mortality reduction enabled by Home 
Monitoring  

>50%  
reduction 



Truecoin (TRUST, ECOST, IN-TIME) 

New meta-analysis confirms and explains significant survival 
benefit for ICD/CRT-D patients with heart failure 



Significant Reduction of All-cause Mortality  
with BIOTRONIK Home Monitoring  

38% 
relative reduction of  
all-cause mortality 

at 1 year 
 

Relative risk = 0.62  

95% CI: 0.40 to 0.95 

Hindricks G, J. Proff, N. Varma, S. Kacet, T. Lewalter, P. Sogaard, L. Guedon-Moreau, TA. Gerds, SD. Anker 

Daily remote monitoring of implantable cardioverter-defibrillators: Pooled individual patient data from IN-TIME, ECOST, 
and TRUST trials suggest a mechanism of clinical benefit, ESC Congress 2016, Rome 



Significant Reduction of All-cause Death or WHF 
Hospitalization with BIOTRONIK Home Monitoring 

36% 
relative reduction of 

all-cause death or 
WHF hospitalization 

at 1 year 
 

Relative risk = 0.64  

95% CI: 0.45 to 0.89  

Hindricks G, J. Proff, N. Varma, S. Kacet, T. Lewalter, P. Sogaard, L. Guedon-Moreau, TA. Gerds, SD. Anker 

Daily remote monitoring of implantable cardioverter-defibrillators: Pooled individual patient data from IN-TIME, ECOST, 
and TRUST trials suggest a mechanism of clinical benefit, ESC Congress 2016, Rome 



“Prevention of Heart Failure Exacerbation” as 
the Main Driver for the Observed Benefits 

All-cause mortality or WHF hospitalization 

Risk reduction 

Absolute:  -5.6% (p=0.007) 

Relative:  -36% 

 

All-cause mortality or CV hospitalization 

Risk reduction 

Absolute:  -4.1%  (p=n.s.) 

Relative:  -15% 

 

 

All-cause mortality or any hospitalization 

Risk reduction 

Absolute:  -5.0%  (p=n.s.) 

Relative:  -14% 

All-cause Mortality or is a subset of  is a subset of  

…WHF hospitalization 
… CV hospitalization 

… any hospitalization 
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ESC Statement 2013: Remote Monitoring Should be 
Considered in Order to Provide Earlier Detection of 
Clinical Problems 

Brignole et al.; 2013 ESC Guidelines on cardiac pacing and cardiac resynchronization 
therapy; European Heart Journal, 2013:34;2281–2329-doi:10.1093/eurheartj/eht150. 



HRS Statement 2015:  Remote Monitoring Shall Become Standard of Care (Class 
1A) 

Slotwiner et al.; HRS Expert Consensus Statement on Remote Interrogation and Monitoring 
for Cardiovascular Electronic Implantable Devices; Heart Rhythm 2015  

 New Class 1A recommendation for remote interrogation and monitoring of all device 
patients (including IPGs) 

 The consensus paper highlighted also the recent findings (Varma et al. 2015) regarding the 
"dose dependency" of remote monitoring, i.e. the higher the transmission success the 
greater the survival advantage  



Objectives Remote Monitoring:  
1: Improving Monitoring Efficiency 

Replacing In-Office Follow-Ups While Maintaining Safety 

 Several studies have shown non inferiority of 

Home Monitoring versus standard care 

 Significant reduction of in-office follow-ups 

3.8 

2.1 

-45% 

BIOTRONIK Home Monitoring significantly reduces the 
number of in-office follow-ups. 

Control group 
(n=431) 

Home Monitoring 
Group (n=431) 

Mean number of in-office follow-up visits per patient year 

Varma N, Epstein A, Irimpen A, Schweikert R, Shah J, Love CJ, Investigators T. Efficacy and safety of automatic 
remote monitoring for ICD Follow-Up: the TRUST 
trial. Circulation 2010;122:325–332 



Safety 
• Non-inferior to conventional FU. 



Home Monitoring is Cost Neutral for Follow-Up Clinics 

The total time needed to follow-up one ICD patient is comparable for patients monitored conventionally or 
with Home Monitoring (three hours over two years), but Home Monitoring reduces the necessary presence 
of physicians, allowing them to focus on other care activities (EuroEco RCT, n = 303) 

Heidbuchel H et al. EuroEco trial European Heart 
Journal. 2015; 36(3): 158–169 



Home Monitoring extends device longevity 

Extending CIED longevity is important because surgical replacement carries a 
risk of complications (e.g., infection, haematoma, lead dislodgement or 
malfunction requiring reoperation)1 

In a retrospective analysis of 201 patients, pacemaker longevity was extended 
11 months using Home Monitoring (P<0.0001)2 

CIED: cardiovascular implantable electronic device 
1Poole JE et al. Circulation 2010;122(16):1553-61. 2Ricci RP et al. Heart Rhythm 
2015;12(2):330-7 



Chair: Halperin, New York/Ip, Lansing, USA 
ClinicalTrials.gov 

2718  pts. with ICD/CRT-D 

 CHADS2 risk score ≥1  
        P wave ≥1 mV (SR), ≥0.5 mV (AF) 

Reduction in Severe Adverse Events 

Warfarin 
AT episodes on HM 

Individual initiation 

Warfarin 
Conventional Criteria 

Physician directed 

R 

Composite endpoint:  stroke, systemic embolism, major bleeding 

Secondary endpoint:  total mortality, stroke, bleeding, AF burden, 
 quality of life, mean heart rate reduction 

IMPACT The Impact of Home Monitoring Guided Anticoagulation 

 on Stroke Risk in Patients with ICD and CRT-D Devices Recruiting 



52%

50%

39%

1%

34%

49%

44%

36%

1%

41%

43%

38%

40%

2%

43%

63%

69%

44%

0%

17%

Base: All respondents 
E4: You mentioned that "atrial fibrillation alerts" would have a strong influence on your decision for remote telemonitoring. Which of the following explanations apply to you? 

Total (n=210) USA 
(n=104) 

Germany 
(n=64) 

France 
(n=42) 

To avoid hospitalization 

To modulate drug therapy 

To trigger patient visit to clinic 

Other reasons 

No strong influence 

How "Heart Failure Alerts" influence a physician’s decision to 
adopt  remote TM 

 

HF monitoring helps physician better track patient‘s disease  

Zdroj: Biotronik, SE 



III: Consensus opinions of professional 
societies (EHRA / HRS) on RC 



EHRA and HRS HM Concensus Statement 

1. Dubner S, et al. Europace 2012:14:278-293 
2. Slotwiner D: http://dx.doi.org/10.1016/j.hrthm.2015.05.008 



2016 ESC Heart Failure Guideline recommends multiparameter monitoring for 
ICD patients in order to improve clinical outcomes  



Initial patient education 



Device parametrs in patient with HF 

‘Vital signs’ 

• Weight and blood pressure (daily) 

Symptoms 

• Quality-of-life questions (weekly) 

• Assessment of patient activity 

Lead related 

• Significant increase in pacing thresholds, 
especially the left ventricular lead 

• Significant increase in the percentage of right 
ventricular pacing 

• Significant decrease in the percentage of left 
ventricular pacing 

Arrhythmia related 

• Atrial tachyarrhythmias 

• Ventricular tachyarrhythmias 

Miscellaneous 

• Intrathoracic impedance 

• Heart rate variability 

• Respiratory rate 

Dubner S, et al. Europace 2012:14:278-293. 



Event-based CIEDS FU 



Remote Monitoring Concensus I 



Remote Monitoring Concensus I 



IV: Overview of RC Available 
Technologies 2019 



RM Technologies 

Transtelephonic 
 
 
 
 
 
Inductive 
 
 
 
 
 
Automatic 



Biotronik: History of Pioneering Innovation 

Undisputed Leader in Remote Monitoring 

2000 2001 2002 2003 2006 2010 2011 

FDA  
Hall of Fame  
Award 

CRM Product  
Innovation  
of the Year  
Award 

CE & FDA  
Approved  
Early 
Detection 

CE & FDA  
Approved  
Safe Follow-
Up Reduction 

CE  
Approved  
Mortality  
Reduction 

Global market 
introduction 
FDA & CE 
authorize the 
global use of HM 
in PM and ICD 
patients 

First internet-
based remote 
monitoring 
system 

2015 

Cardio Messenger 
Smart 
Smallest, lightest 
CardioMessenger
ever 

Bidirectional 
telemetry and 
complete IEGM 
transmission 
 

Intelligent traffic light 
system simplifies 
workflow  
 

IN-TIME 
TRUST 
COMPAS 
ECOST 
Landmark  
Trials 

2016 

Report Share 
Fully integrated 
data management 
system  

2009 
2018 



Three key elements are needed to improve clinical outcome of HF Patients with 
remote monitoring 

Transmitted 
data set 

2 

Clinical 
Workflow 

Technology 
platform 

1 

3 

Implant-Based, 
Automatic and Daily 

Multiparametric  
and Relevant 

Specific and 

Fast 

Reliable transmission with  
daily verification 

Disease and patient-relevant  
set of rhythmological and  

technical parameters 

Effective clinical workflow for  
fast patient contact and follow-up  

within two working days 



Disease and patient-relevant set of 
rhythmological and technical parameters 

• Mean PVC/h above limit (> 100 PVC/h) 

• CRT pacing below limit (< 80%)  

• Atrial monitoring episode detected 

• Atrial burden above limit (> 50%) 

• VT1/ VT2 and VF events  

• All Technical HMSC-Findings (impedances etc.) 

• No messages received for at least 3 days 

Home Monitoring Event Triggers (as used in IN-TIME) 



BlueSync Technology enables a connected platform  that supports and engages 
patients throughout their healthcare journey. 

Tablet-based 
SmartSync™  
device manager 
 

Azure™ Pacemaker   
with BlueSyncTechnology 

MyCareLink Heart™  
Mobile App on patient’s 
 smartphone or tablet 

CareLink™ Network 

MEDTRONIC: BLUESYNC™ TECHNOLOGY  
APPLICATIONS 



Simplifies routine follow-up 

1 Varma N. Am Heart J. 2007;154:1029-1034.  

2 Cronin EM, et al. Heart Rhythm. 2012;9:1947-1951. 

Routine in-office 

visits may be 

replaced by remote 

visits resulting in  

45% fewer1  

in-office visits 

 

58% less time2 for 

remote vs.  

in-office  

follow-up 

Remote monitoring improves patient compliance1  

to follow-up 



EMPOWER & ENGAGE PATIENTS with 
convenient smartphone-enabled 
technology and continuous 
monitoring 
 Smartphone-enabled technology  

 The myMerlin™ app serves as an integrated transmitter and symptom 
recorder 

 Eliminates the need for a bulky bedside transmitter and separate activator 
for recording symptomatic events 

 

ENHANCE PATIENT COMPLIANCE TO REMOTE MONITORING 

via connected care that minimizes clinic burden 

Abbot/SJM: Smart Heart Monitoring via Smartphone  



History, More, help 
myMerlin™ App 

CRT-D avaible: Q4/2019 



LATITUDE NXT 
Simplicity, Control, Flexibility 



LATITUDE™ NXT 
Follow the progression of HF disease with Weight Scale and BP Cuff 

LATITUDE NXT  is compatible with Boston Scientific’s  

wireless weight scale and blood pressure cuff 

 Only remotely monitored diagnostic  

information aligned with JCAHO, ACC,  

AHA and ESC guidelines for heart failure. 

 

 Allows you to remotely collect objective vital 

signs information through the Bluetooth 

enabled weight scale and blood pressure cuff. 

 

 Patients become a part of their own long-term 

care when utilizing the external sensors. 

 

 Patients equipped with weight scale have their 

device data transmitted on a weekly basis so 

that you always have “fresh” data in case of 

weight alert. 

 

 

 

 

LATITUDE™ 

BP Cuff 

LATITUDE™ 

Weight Scale 

LATITUDE™ 

BP Monitor 



ELA Medical 

• Bude doplněno 



Výkony v souvislosti s remote control 

17701 (VZP) dálková kontrola pacienta s 
KS/kardioverterem - první výkon 321 b 

 

17702 (VZP) dálková kontrola pacienta s 
KS/kardioverterem - pravidelná kontrola 321 b 

Cave: VZP x Svaz pojišťoven – pouze centra, ale ne ambulantní složka ! 



Přehled sledovaných pacientů v jednotlivých centrech 
k 8.11.2018 

Zdroj: M. Lasota, Biotronik CZ 

Homolka Praha 4 

IKEM Praha 226 

FNUSA Brno 103 

FN Olomouc 567 

FN HK 59 

Pardubice 0 

VFN Praha 57 

Ostrava 0 

FN Bohunice Brno 234 

FNK. Vinohrady Praha 88 

UVN Praha 11 

Liberec 13 

Ústí n.L. 125 

Tábor 5 

Bulovka 0 

FN Plzeň 116 

FN Motol 14 

Kladno 1 

Č.Budějovice 836 

Kolín 0 

CELKEM 2459 



Take home message 

1. RC does not replace the management of patient acute conditions 

2. RC undoubtedly assists in the early detection of major arrhythmic changes in 
health 

3. Properly used RC reduces rehospitalization for HF 

4. The daily RC used leads to a reduction in mortality in patients with HF and 
CRT or ICD 

5. Technologically trend to use smartphones and tablets for RC 

6. Need for more complex systems for patients with HF (Bio, BSCI) 

7. Real reimbursement of health insurance companies in this segment is 
inadequate and further intensive negotiations are needed for development 
into the future 



Apple Heart Study 

Turakhia M, Perez M, Desai M, et al.: 68th American College of Cardiology Scientific 
Session, New Orleans, Louisiana; March 16-18, 2019. Abstract 19-LB-20253. 




