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ICMs in Heart Failure: what can we search?

Ventricular  
Arrhythmias and PVCs

The VIP-HF study shows that use of an ILR led to 
an increased number of patients in whom non-
sustained ventricular tachyarrhythmias was 
detected (from18% on baseline 24h Holter 
monitoring to 27%).

Eur J Heart Fail. 2020 Oct;22(10):1923-1929 



ICMs in Heart Failure: what can we search?

Atrial Arrhythmias

Patient with FA most likely 
develop HF instead of patient 
without AF. In HF patients, AF 
events influence prognosis and 
deteriorate HF status

Europace. 2023 Aug 2;25(9):euad212



ICMs in Heart Failure: what can we search?

Chronotropic  
incompetence

New diagnostics in ICM shows 
multiple factor as HVR during 
activity.

Europace. 2023 Aug 2;25(9):euad212



PVC detection algorithms offers the 
ability to capture consecutive events, 
including couplets and tripletsb.

ICMs in Heart Failure: PVC



➢ Incidence of PVCs People 
with newly diagnosed PVC 
had a significantly higher 
incidence of heart failure 
compared to those without 
PVC [adjusted hazard ratio 
(HR)  1.371; 95% confidence 
interval (CI)  1.177–1.598; p 
 < 0.001].

Kim, Y.G., Choi, Y.Y., Han, KD. et al. Sci Rep 11, 12698 (2021).

ICMs in Heart Failure: PVC



➢ Incidence of PVCs Those in the 
upper quartile versus the lowest 
quartile of PVC frequency had a 
multivariable-adjusted, 3-fold 
greater odds of a 5-year 
decrease in LVEF, a 48% 
increased risk of incident CHF, 
and a 31% increased risk of 
death during a median follow-up 
of >13 years.

ICMs in Heart Failure: PVC

Kim, Y.G., Choi, Y.Y., Han, KD. et al. Sci Rep 11, 12698 (2021).



ICMs in Heart Failure: Atrial fibrillation

➢ Incidence of AF a 
postdoc analysis of 
STROKESTOP and 
STROKESTOP II shows 
that patient with FA most 
likely develop HF instead 
of patient without AF.

European Journal of Preventive Cardiology, Volume 31, 
Issue 11, August 2024, Pages 1372–1384, 



ICMs in Heart Failure: Atrial fibrillation

Arietje J et al. Development of Atrial Fibrillation in patients with Heart Failure and vice versa: 
Incidence, risk factors, and their impact on survival, ESC Heart Failure, 2026



ICMs in Heart Failure: Atrial fibrillation

➢ Risk of mortality are lower for 
rhythm control strategy compared 
to a rate control strategy.

European Journal of Preventive Cardiology, Volume 31, 
Issue 11, August 2024, Pages 1372–1384, 



• Rhythm control strategy compared to a rate control 
strategy was associated with a lower risk of mortality  in patients with HFpEF2. 
Early diagnosis of AF could improve the timing of the start of a rhythm 
control strategy 

Kelly et al., 2023, EHJS

ICMs in Heart Failure: Atrial fibrillation



ICMs in Heart Failure: Chronotropic Incompetence

➢ In HFpEF, chronotropic incompetence 
is associated with elevated filling 
pressures, impaired ventilatory 
efficiency, and reduced exercise 
capacity, contributing to hospitalization 
for HF and cardiovascular death. 

➢ Recognizing chronotropic 
incompetence may help predict poor 
prognosis in HFpEF.

J Am Heart Assoc. 2025 Jul;14(13):e037290
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➢ Heart failure patients who may benefit from the implementation of the 
loop recorder are clearly those in which there is no indication for an 
ICD or PMK.



Objectives The purpose of this study was to examine performance of ICM-based, 
multiparameter, dynamic HFRS to predict HFEs in patients with NYHA functional class 
II/III HF.

ICMs in Heart Failure: future directions

J Am Coll Cardiol HF 2024;12:182–196



ICMs in Heart Failure: future directions



ICMs in Heart Failure: future directions

Development

Validation

Using a high-risk threshold = 7.5%, development and validation data sets: sensitivity was 73.7% and 
68.4%; unexplained detection rate of 1.4 and 1.5 per patient-year; median 47 and 64 days early warning 
before HFE.



ICMs in Heart Failure: next steps

Dynamic risk stratification of worsening heart failure using a deep learning-
enabled implanted ambulatory single-lead electrocardiogram.

Implantable loop recorders (ILRs) provide continuous single-lead ambulatory 
electrocardiogram (aECG) monitoring. Whether these aECGs could be used to 
identify worsening heart failure (HF) is unknown.



ICMs in Heart Failure: next steps



Cardiac Magnetic Resonance and ICM



Arrhythmic risk in HF pts that recovers FE after              
therapy with new HF drugs?

• Could ICM 
monitoring be useful 
to safely following 
those patient after 
FE recovery ?



Conclusions

• ICM can be useful in monitoring patients at risk of HF worsening and in 
profiling HF patients for the presence of arrhythmias

• Thanks to the technological advancements, more precise AF diagnosis, PVCs 
identification and sensor-enabled activity monitoring are now available to help 
physicians

• Prevention of HF-worsening is possible, by identification of AF occurrences, of 
increasing PVCs burden or of emerging chronotropic incompetence 

• Arrhythmic risk score integrated with cardiac MR 
• Future developments as the use of AI and/or of other sensors are promising


