
L’esperienza italiana HeartInsight ACTION: 
qual è il miglior modelloorganizzativo nella 

pratica clinica quotidiana?

MONITORAGGIO REMOTO E DIGITAL HEALTH

Luca Santini 
Divisione di Cardiologia  
P.O. G.B. Grassi – Roma





• Cardiovascular diseases are no 
longer static conditions but 
dynamic and multidimensional 
ones

• Need for  
    «precision medicine» 

• Increasing chronic 
patients and reducing 
human and economic 
resources

THE ERA OF DIGITALIZATION  
what do new generations of patients 
demand from technology?

• remote follow up  as more as possible 

• Safety and efficacy of therapeutical strategies 

• Authonomy and freedom from hospital accesses 
and hospitalization 

• Technological support in order to live better with 
their chronic diseases 



From Remote Device Monitoring to Remote Patient Management

86% of detected events are clinical events  

and not related to the device



Organization 

Technology 

Type of analyzed  
data 

REMOTE MONITORING IN HF



Previous diagnostic features 
have been developed to 
monitor the HF course and 
patient decompensation 
(e.g. Thoracic Impedance) 

With disappointing 
results in terms of: 
✓ predictive ability 
And neutral or negative 
✓ clinical outcome

Multiparameter monitoring based on ICD may be 
considered in symptomatic patients with HFrEF 
(LVEF ≤35%) in order to improve clinical outcomes. 
(Class of recommendation Iib, level of evidence B)



NICE approves two remote monitoring systems of heart failure



Selene HF Study D’Onofrio et al 2022   

• The Selene HF study led to the synthesis of a heart failure predictor algorithm based on daily Home 
Monitoring transmissions



From SELENE HF  study to  HeartInsight

• Result : an effective, specific  and sensitive algorythm

SELENE HF study Results adjusted for Real Life  



How does HeartInsight works?

• Increase in mean and resting heart rate 

• Reduction in cardiac variability 

• Minimal reduction in physical activity 

• No atrial arrhythmic episode 

• Increase in PVCs 

• Reduction in thoracic impedance



• The HI alarm comes at a time when it is not 
easy to see the patient's deterioration by 
looking at individual parameters. 

• As the clinical event approaches, the 
worsening trends of individual parameters 
also become more apparent.

How does HeartInsight works?



• Risk stratification= personalizes Algorithm based on each patient in a dinamic fashion 

• Improves specificity = I can trust it…

Heart Insight – Strenghts 
 Seattle Heart Failure Model
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 Predicting worsening heart failure hospitalizations in patients with implantable cardioverter 
defibrillators: is it all about alerts? A pooled analysis of nine trials  - Botto et al 2024

• The increasing trend in the value of the Index itself has predictive power



Managing HeartInsight – Our Experience



Optimizing remote heart failure management: First experiences 
with the HeartInsight score for implanted defibrillators – Case 2

Trends observation could lead to an erroneous diagnosis of HF

Mean HR and Rest HR increase

Thoracic impedence , HR Variability, Patient Activity decrease

Reality check  

Bacterial Pneumonia diagnosis November 23, 2019 

Patient Re-Evaluated on February 4th, 2020 in good conditions 
 

HF Score of 26 on a Nominal Threshold of 45 
No Alert Set!

Man,  67-years-old , ischemic cardiomyopathy and reduced LV 
EF% . 

ICD (Intica 5 VR-T DX, BIOTRONIK)  inprimary prevention in 
2018.  

At implant, SHFM score was −0.052.



How to implement HeartInsight in Clinical Practice?
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but…. 

It´s not just about the 
sensors…

Big Data is one of the biggest and most 
pervasive evolutions of the digital 

world.

Can Big Data be used to 
improve health and care, 

predict diseases or change 
behaviors?

Uno dei principali motivi del sottoutilizzo dei sistemi di monitoraggio remoto è il sovraccarico di lavoro. 

Pertanto, un punto cruciale per migliorarne l'adozione e l’implementazione è garantire la loro sostenibilità.

Come possiamo riuscirci?



Modello organizzativo
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Interventi multidisciplinari raccomandati per la gestione  
dello scompenso cardiaco cronico 

Al fine di ridurre le ospedalizzazioni e la mortalità, le 
precedenti linee guida raccomandavano l’uso di programmi 
multidisciplinari di gestione dello scompenso cardiaco (HF-
MP) 

L'implementazione ottimale di un HF-MP richiede un team 
multidisciplinare attivo lungo l'intero percorso HF.

ESC GUIDELINES 2021

McDonagh et al., European Heart Journal (2021) 00, 1128 doi:10.1093/eurheartj/ehab368

Workflow strutturato 
Multidisciplinare



Taking charge of a HeartInsight alert 
Home Guide HI Workflow Models (Home Guide Primary Nursing or Home Guide Supervised Network) 



Allarmi inerenti i parametri di gestione dello stato di 
compenso: 

•Frequenza media e media a riposo 
•PVC/h 
•Predittore HI 

Trend di parametri di gestione dello stato di compenso: 
•Variabilità Cardiaca 
•Attività 
• Impedenza Toracica

GESTIONE REMOTA

ALLARMI PARAMETRI HF

GESTIONE DIRETTA

Valutare se chiamare il paziente per 
una visita ambulatoriale 
• Modifica della Programmazione

Solo per Allarme %CRT

COMUNICAZIONE

 
Gestione Remota degli Allarmi e della Diagnostica nei pazienti con CIED

AMBULATORIO CIED

AMBULATORIO HF

Osservazione della diagnostica 
HM ed Eventuale azione clinica





  Patient Initiated 
Interrogation Alert Scheduled Total Total/y

Total 102055 (28%) 73371 (20%) 183361 (52%) 358787 14,6
Pacemaker 9945 6129 14676 30750 10,5

ICD 25677 18392 45642 89711 10,8

CRT-P 1220 1189 2078 4487 11,3

CRT-D 32825 44951 63077 140853 14,3

S-ICD 32388 2710 57888 92986 29,0

With Alert 2394 (2%) 73371 (100%) 6119 (3%) 81884 (22%)

Remote monitoring OPTIMIZATION 
Remote transmission



Risultato visualizzato su HMQuestionarioAvviso nella 
App

Notifica sul 
CellulareAllarme HeartInsight

Cellulare del PazienteHMSC HMSC

App Paziente 
Questionario Evento





BeActive!

• Alert-Assess-Action

• In most cases, the patient will be asymptomatic when the HI 
alarm arrives. 

• According to current status of knowledge, there is not an 
established role for preventing symptoms of congestion in 
asymptomatic patients*. 

*Boriani G, Imberti JF, Bonini N, Carriere C, Mei DA, Zecchin M, Piccinin F, Vitolo M, Sinagra G. Remote multiparametric monitoring and management of heart failure patients 
through cardiac implantable electronic devices. Eur J Intern Med. 2023;115:1-9.

• Every alarm must be carefully analysed. 

• Every patient with an alarm must be carefully assessed (device 
programming, compliance with prescribed therapy, physical 
activity,..) 

• Increased decompensation therapy must be considered even in 
the absence of symptoms*.



How to Intervene?



Dedicated 
Patients 

List 

HeartInsight Interface
Identify High HF Risk Patients  

New section



Identify High HF Risk Patients 

Additional indicator for 
HF patients  

(visible on all patient lists)  

Direct Link to the 
HF Monitor tab of 

the patient 

Unacknowledged 
HF Alert

Acknowledged 
HF Alert

All patients in 
HF alert state 

(increased risk)

HeartInsight Interface



Longitudinal parameter trends and related contributions are integrated into the dashboard  

 
HF Monitor 

contains all the 
parameters used 

in the 
HeartInsight alert 

HeartInsight Interface



Results of the HF 
questionnaire

Manual sending of the questionnaire

Quick access to Patient App settings

Markers of worsening status



1. If nothing is done 
• No change in HMSC 
• Patient would remain in all 

submitted patient lists"Your 
patients today"  

• "HeartInsight"New push 
notification every seven days

HeartInsight - Possible interactions with HMSC in case of alerts 

2. Postpone 
• No further notification from 

HeartInsight for the postponed 
period 

• The patient would leave"Your 
patients today" list 

3. Accepted 
• No further notification from 

HeartInsight 

• Patient would leaveList of patients 
"Your patients today“ 

• list "of which x patients not 
accepted"

In all cases: the patient status remains yellow until the HeartInsight score is below the recovery threshold.



The importance of tracking patient actions 
 



Seattle Heart Failure Model requires manual input of 23 
parameters

• Age, weight, sex, blood pressure 

• NYHA class, ejection fraction 

• HF drugs 

• Laboratory data

We can enter/update data at any time 

Clinical data input for the calculation of the Seattle Heart Failure Model 
SHFM is an Optional But Crucial Component of HeartInsight 

• Sex and date of birth identical to the "Patient 
Data" tab 

• Continuously adjusted age 

• If all or some data points are not entered, the 
default mean values of the Selene HF study will 
be used



Progetto HeartInsight Action
• Studio retrospettivo sull’utilizzo di un predittore di 

scompenso cardiaco acuto in pazienti con defibrillatore 
impiantabile nella pratica clinica quotidiana  

• A partire dal Kick-off meeting del 3 Aprile 2025 hanno 
aderito 43 centri italiani, tutti dotati di un modello 
organizzativo per la gestione del controllo remoto e per 
l’utilizzo di HI. Di questi, 33 hanno già registrato 
almeno un caso. 

• Il Progetto è stato sottomesso al Comitato Etico 
Territoriale Lazio Area 2 il 23-OTT-2025.



HI-Action 
status 

@31-MAR-2026  

391 pazienti registrati da Aprile 2024 

Follow-up medio di 383 gg 

157 alert tracciati 



Implementing an Optimal Workflow: Recommendations

1. Dedicated and in sufficient 
numbers staff

2. Choose Alert-Based Strategy

3. Patient engagement and flexible 
interaction modalities

4. dedicated platforms and 
interoperability with corporate IT 
systems 

5. Timely and Courageous Action

6. Structure a Multidisciplinary 
Protocol

Patient education and 
engagement

Daily check of alerts

Nurse/technician revision

Call/Patient App

Eps/HF spec. revision

Key elements to be 
adapted to the 
hospital's resources 
and competencies



• Telemedicine (with devices but also non-invasive, if combined with a strict and efficient 
organisational model) and with the increasingly real integration of AI, can improve the 
management of HF

• Current evidence shows that thanks to recent technological developments we can predict heart 
failure flare-ups in CIEDs patients

• CIED Remote Heart Failure Monitoring  is able to identify patients during periods of significantly 
increased risk of heart failure events.

• The use of these algorithms may enable an efficient use of healthcare resources for the 
management of patients with HF, prioritizing the attention to the patients who really need a 
clinical action

• If an alert based management strategy is  adopted, such a strategy would not generate a high 
workload for the centers. 

• To know whether we will also be able to PREVENT exacerbations and reduce hospitalisations, we 
still have to wait for the results of randomised trials and to gain more experience in real life

Conclusions 


