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Follow-up of chronic HF
Remote monitoring with implanted devices



Follow-up of chronic HF
Data from implanted devices

 Information about the device function (generator and lead function)

 Arrhythmias

 Patient physiology (heart rate, activity, heart sounds, bio-impedance)



Follow-up of chronic HF
Data from implanted devices – Why ?

 Identification of HF patients who may decompensate ?

 Prognostic benefit ?
 Fewer hospitalizations
 Milder symptoms  improved QoL
 Improved mortality



Follow-up of chronic HF
Markers of acute decompensation



Follow-up of chronic HF
Information from implanted devices – impedance

Li Wang. AJC 2007.

True positive



Follow-up of chronic HF
Information from implanted devices – SENSE-HF (impedance)

Viviane M. Conraads. EHJ 2011.

~60% of hospitalizations were not predicted !

~60-90% of alerts were false alarm !

Sensitivity 5.3%

Sensitivity 42.1%



Follow-up of chronic HF
Information from implanted devices – Multiparameter scores

Sean A. Virani. ESC Heart Failure 2018.



Follow-up of chronic HF
Information from implanted devices – TRIAGE-HF

Sean A. Virani. ESC Heart Failure 2018.Martin Cowie et al. EHJ 2013.



Follow-up of chronic HF
Information from implanted devices – MANAGE-HF

Juan Carlos López-Azor et al. Card Fail Rev 2022.
Adrian Hernandez et al. J Cardiac Fail 2022.

•. 2022 
•. 2022 

67% ↓ hospitalization 
compared to pre-study

Lower mean NT-proBNP



IMPACT ON PROGNOSIS ?



Follow-up of chronic HF
Impact on prognosis – OptiLink-HF (impedance)

Michael Bohm et al. EHJ 2016.

Only 26% of fluid 
crossings led to 
medication change

The rate of telemonitor-guided 
medical intervention was low



Follow-up of chronic HF
Impact on prognosis – DOT-HF
(multiparameter, no RM)

Dirk J. van Veldhuisen et al. Circulation 2011.

alert



Follow-up of chronic HF
Information from implanted devices – DOT-HF

Dirk J. van Veldhuisen et al. Circulation 2011.

Increased 
hospitalization!



Follow-up of chronic HF
Impact on prognosis – DOT-HF

Dirk J. van Veldhuisen et al. Circulation 2011.

A strategy that triggers 
healthcare use on the 

basis of patient alerts for 
possible fluid overload 

may not be the 
appropriate! 



Follow-up of chronic HF
Impact on prognosis – REM-HF (multiparameter)

John Morgan et al. EHJ 2017.



Follow-up of chronic HF
Impact on prognosis – IN-TIME (multiparameter)

Gerhard Hindricks et al. The Lancet 2014.

Daily automatic transmissions

More severe LV systolic dysfunction

Thoracic impedance excluded



Follow-up of chronic HF
Impact on prognosis – IN-TIME (multiparameter)

Gerhard Hindricks et al. The Lancet 2014.

Mostly in AF 
patients!



Follow-up of chronic HF
Impact on prognosis – summary of studies

Niels Scholte et al. EHJ 2023.

HOSPITALIZATION



Follow-up of chronic HF
Impact on prognosis – summary of studies

Niels Scholte et al. EHJ 2023.

ALL-CAUSE MORTALITY



Follow-up of chronic HF
Impact on prognosis – summary of studies

Parthiban N et al. J Am Coll Cardiol 2015.

ALL-CAUSE MORTALITY



Follow-up of chronic HF
Impact on prognosis – summary of studies

Frieder Braunschweig et al. Europace 2019.

ALL-CAUSE MORTALITY



DISCUSSION 



Follow-up of chronic HF
CIED data and remote monitoring – summary

 No unequivocal prognostic benefit

 Preferential use of 
 Multiparameter scores 
 Automatic daily remote monitoring (IN-TIME)

But not inferior to standard follow-up!

Possible mortality benefit in more severe HF and higher AF risk

Technology platform and workflow matter!



Follow-up of chronic HF
CIED data and remote monitoring – summary

 Additional (randomized) studies required

How to capitalize on the early detection (‘same day') power of continuous monitoring?



Follow-up of chronic HF
Data from implanted cardiac devices



Fast AF?
Lead dysfunction?
VT?

Consider AV node 
ablation / drug 

optimization 

Fast AF?
Frequent PVCs?
Lead dysfunction?
Loss of capture?

Consider AF 
ablation

5-minute 
device checkAF 

presence 
and 

burden

AF 
progression

Mean HR 
during AF

PVC burden

% 
biventricular 

pacing

Risk of ICD 
shocks

Consider PVC 
ablation / drug 

optimization



ILR in 
Heart Failure?

Extensive scar tissue ?
LVEF >35%

Ineligible for 
ICD/CRT

No need 
for pacing

Not on 
anticoagulation

High risk for 
atrial arrhythmias 

Syncope

01

02

03

04

05

06

07 VT?

VT? 
Fast AF?
Intermittent CHB?

Detect AF

Main benefit of ILR – detect AF

Otherwise, CRT/PM

Otherwise, ICD/CRT

Follow-up of chronic HF
ILR ?
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