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Diagnostic accuracy of artificial intelligence-aided devices in identifying atrial fibrillation
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PERCENTAGE OF 30-DAY READMISSIONS BY DAY (0–30) 
FOLLOWING HOSPITALIZATION FOR HEART FAILURE

30-day readmissions 24.8% readmitted



Gestione a distanza del paziente con scompenso cardiaco

The goal of telemedicine is to change the intervention strategy from a ‘reactive’ type, in which therapy is 
optimized in response to the worsening of symptoms, to a ‘pro-active’ type, in which therapeutic changes are 

undertaken based on changes in the monitored parameters during the sub-clinical phase 
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Benefit of Multifactorial Approach

Patient A
Multi-sensor Changes before a HF Event

Patient B
Impedance-only Change with NO Event

Two Observed Cases
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Benefit of Multifactorial Approach



Risultati analisi cross-sectional
Derivazione dell’algoritmo

P
Unadjusted OR 

(95%CI)Time scaleVariable

<0.0011.04 (1.02-1.06)90 daysMonotone increase in 
24h HR moving average

<0.0011.14  (1.06-1.22)45 daysInstable nocturnal HR

<0.0011.16 (1.09-1.24)90 daysMonotone decrease in 
HRV moving average

0.0080.96 (0.94-0.99)25 days24h activity
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Temporal trends of the predicting index

The daily average values of the predicting index are plotted in patients with primary endpoint
events (n = 60, blue line) vs. patients without primary endpoint events (n = 858, red line).
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HeartLogic™ Heart Failure Diagnostic

HeartLogic was proven to detect the early warning signs of worsening heart failure by
combining data from 5 sensors into a single composite index.
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• 35 events occurred in the HeartLogic IN alert state (an event rate of 0.92/patient-year)

• 9 events occurred in the HeartLogic OUT of alert state (a rate of 0.03/patient-year)

Comparison of the event rates in the IN alert state with those in the OUT of alert state yielded a hazard 
ratio (HR) of 30.63 (Figure 1)
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Results

The HeartLogic feature was activated in 366 ICD and CRT-D patients at 22 centers.

During a median follow-up of 11 months, 273 HeartLogic alerts occurred (0.76 alerts/patient-year) in 150
patients and the time IN the alert state was 11% of the total observation period. MultiSENSE: 1.6 alerts/patient-year

Capucci et al.: 0.99 alerts/patient-
year
Santini et al.: 0.93 alerts/patient-
year

MultiSENSE: 17%
Capucci et al.: 12%
Santini et al.: 15%

HeartLogic Alerts and Heart Failure Events

During the observation period, 
 21 patients experienced 36 HF hospitalizations
 8 patients died of HF 
The rate of hospitalizations or death due to HF was 0.12/patient-year



The results were similar (HR, 24.53 [95% CI, 8.55–70.38], P<0.001) when the model was adjusted for
those baseline clinical variables (chronic kidney disease and history of atrial fibrillation) that had
proved to be associated with the occurrence of events on univariate analysis.(Figure 3)
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Telemonitoraggio e scompenso cardiaco 
Nuove opportunità





Il futuro: Information overload, artificial intelligence and machine learning?



Controllo a distanza del paziente con scompenso cariaco

2023 HRS/EHRA/APHRS/LAHRS expert consensus statement on practical management of the remote device clinic

Telemonitoraggio e scompenso cardiaco 
Sfide aperte





Controllo a distanza del paziente con scompenso cardiaco

Controllo Cura……



Controllo a distanza del paziente con scompenso cardiaco

• Raccolta di informazioni (informazioni generali, storia clinica, sintomi, segni, dati)

• Integrazione ed interpretazione delle informazioni

• Elaborazione di una strategia di intervento terapeutico

• Adeguata comunicazione al soggetto in cura della situazione, delle misure che si intende 
mettere in atto e dei risultati attesi

• Supporto al soggetto in cura durante l’attuazione dell’intervento terapeutico

• Rivalutazione periodica del quadro 

CURA
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Telemonitoraggio: 

Quanti medici e sanitari se ne occupano?

Tutti o quasi…..nostro malgrado!


