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NUMBER OF ADMISSIONS IN EAD FOR ACUTE HF

N acces. N paz %
1 449 65,2
2 145 21,0
3 54 7,83
4 23 3,33
5 8 1,16
6 4 0,58
7 3 0,44
8 1 0,15
10 1 0,15
30 1 0,15

totale 689 100



PERCENTAGE OF 30-DAY READMISSIONS BY DAY (0–30)FOLLOWING HOSPITALIZATION FOR HEART FAILURE

30-day readmissions 24.8% readmitted
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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-yearCapucci et al.: 0.99alerts/patient-yearSantini et al.: 0.93 alerts/patient-yearHeartLogic Alerts and Heart Failure Events

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



• 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 ahazard ratio (HR) of 30.63 (Figure 1)
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Results
Alert Management and Association With Heart Failure EventsOf the 273 HeartLogic alerts:
❑ 204 (75%) were managed remotely (no extra in-office visit)

❑ 107 (39%) were associated with symptoms of HF worsening (at the time of the first remote examination)The most frequent symptoms reported were: worsening of dyspnea on effort or at rest in 93 (87%) fatigue in 65 (61%) orthopnea in 22 (21%)

No differences in event rates were notedbetween in-office and remote alertmanagement (Figure 4B).

The presence of HF symptoms at the time ofHeartLogic threshold crossing was associatedwith a higher risk of HF events(Figure 4C).

Figure 4: Kaplan-Meier curves for time to first heart failure (HF) event.
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Results
❑ 117 (43%) triggered clinical actions:The most frequent actions taken to manage the HF condition detected by the alert were (multiple actions per alert): 66% diuretic dosage increase 34% other drug adjustment 6% patient education on therapy adherence 3% device reprogramming

A possible bias: HF events occurred early after the alert, which may not haveallowed any action to be taken. A new analysis was performed starting at day 7(weekly re-alert notification).

The result was confirmed, with a lower rate of events associated with alertsfollowed by clinical actions: HR, 0.34 (95% CI, 0.12–0.96), P=0.047

Santini et al.:43%

Taking clinical actions in response to theHeartLogic alert was associated with a lowerrisk of HF events(Figure 4A).

Figure 4: Kaplan-Meier curves for time to first heart failure (HF) event.



Conclusions
 HeartLogic is able to identify patients during periods of significantly increased risk of heart failure events.

 When clinical actions are undertaken in response to alerts, the rate of heart failure events seems lower.

The use of HeartLogic may enable an efficient use of healthcare resources for themanagement of patients with HF (the time IN alert state is much shorter than that of OUT of alert state
periods).

The rate of alerts is low, and this would not generate a high workload at the centers in casean alert based management strategy was adopted.
 The absence of an in-office visit after a HeartLogic alert did not impair the patient’s outcome.

HeartLogic alerts may be safely managed remotely, without increasing the workload of theclinic.
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Verification of symptoms seemed useful to better stratify patients at risk of HF events.

 The presence of symptoms at the time of HeartLogic alert was associated with a higher risk of HF events.



Conclusions
Comparison with other studies
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RELATIVE RISK of HF event
PARTNERS-HF(Whellan et al. 2010) 5.5 times(positive HF diagnostic algorithm Vs negative HF diagnostic algorithm)
TRIAGE-HF development*(Cowie et al. 2012) 10 times(High vs Low risk score)
MORE-CARE(Burri et al. 2018) 6.3 Times(High vs Low risk score)
MultiSENSE(Gardner et al. 2018) 22 Times(HL IN alert state Vs HL<2)**
HeartLogic Italian Group(Calò et al. 2021) 24 Times(HL IN alert state Vs HL out of alert state)

* Data from different study: PARTNERS-HF, SENSE-HF, Italian Clinical Service Project, OFISSER, CONNECT, FAST and PRECEDE-HF** Similar condition of TRIAGE-HF

The algorithm evaluated by Cowie and Burri is not equipped with an alert, and periodic evaluations are needed to assess the risk status.

TRIAGE-HFAlgorithm

HeartLogicAlgorithm







Risultati analisi cross-sectional

Derivazione dell’algoritmo
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Variable Time scale Unadjusted OR(95%CI) P
Monotone increase in24h HR moving average 90 days 1.04 (1.02-1.06) <0.001
Instable nocturnal HR 45 days 1.14 (1.06-1.22) <0.001
Monotone decrease inHRV moving average 90 days 1.16 (1.09-1.24) <0.001

24h activitydecrease 25 days 0.96 (0.94-0.99) 0.008
Atrial burden > 0% in24h 7 days 1.24 (1.06-1.46) 0.008
Increase in movingaverage V extrasystoles 45 days 1.17 (1.04-1.30) 0.006

Monotone decrease inThoracic impedancemoving average 90 days 1.08 (1.04-1.12) <0.001

Modelli logistici univariati

Seattle Heart Failure Model(Rischio individuale a baseline comevariabile di aggiustamento)

24hheartrate
Heartrate atrest

Atrialburden HRV Patientactivity
VExtra-systoles

Thoracicimpedance
SHFMscore

∑ of weighted components = Index score

Modello logistico multivariato

Rischio per incremento unitario delvalore dell’indiceOR, 2.73 (1.98-3.78), p<0.001Rangeottimale per lasoglianominale
Area sotto la curva ROC0.89 (95%CI, 0.83-0.95)

Nominal Threshold (NT) ottimaleRange: 3.5 – 4.5







The relative contribution of all seven components to the index value, averagedfor the last 7 days before 60 primary endpoint events



Validazionedell’algoritmo
Curve ROC modificate (sensibilità vs. tasso di allarmefalso/unexplained) nel gruppo di derivazione evalidazione

L’indice performava in modo simile neidue gruppiIn relazione alla soglia NT selezionata, lasensibilità aumentava con il tasso diallarmi falsi/unexplainedAnche con una sensibilità massimodell’80%, il tasso di allarmi unexplainednon superava mai 1.25 per paziente-anno
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Benefit of Multifactorial Approach
Overview HeartLogic™ MultiSENSE Study Case Studies

Patient AMulti-sensor Changes before a HF Event Patient BImpedance-only Change with NO Event
Two Observed Cases
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Which patienthad a Heart Failure Event?

Benefit of Multifactorial Approach



Benefit of Multifactorial Approach

Patient AMulti-sensor Changes before a HF Event Patient BImpedance-only Change with NO Event
Two Observed Cases
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Benefit of Multifactorial Approach





PROCESS CONTROL
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IL PAZIENTELA TECNOLOGIA
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L’OSPEDALELA TECNOLOGIA



HolterECG
ambulatoriali Holter ECGdomiciliari

Holter ECGPRIVATI

ECGfarmacie

ECGPO
ECGprivati

ECGdomiciliari

Looprecorder

RemotemonitoringICDCRT

Heartfailure

Team: 14 cardiologi, 7 tecnici, 2 infermieri

REPARTO eAMBULATORIOCARDIOLOGIA

PAZIENTI ECAREGIVERS

Preospedalizzazione

PS

Servizidomiciliari



12-lead ECG Portability



ONLINE ECG ANALYSIS



REMOTE HOLTER ECG





ORGANIZATION



DUTIESOF THE TECHNICIANS ANDDOCTOR



Transmission withevent:PauseAtrial arrhythmiasVentricular arrhythmiasBradycardia

Technician

Transmission withoutevent
Technician

1. Fill in a record in an Excel DB

Physician

Daily check of scheduledtransmission by nurseand technician+ CareAlertCheck missingtransmissions

1. Print relevant information oftransmission2. Print patient last follow-up3. Drug terapy4. Fill a specific sheet onCardiomanagement tool5. Submit transmission tophysician6. Register all actions done byphysician on a specified sheet

1. Review printed information2. Classify transmission3. Establish what to do (call thepatien, schedule an in officevisit, change drug therapy)

REVEAL MANAGEMENT FLOW CHART



LIGHTHOUSE APPLICATION



FAST
SIMPLE

COMPLIANCE



LIGHTHOUSE APP





Case Manager in Ambulatorio

Case Manager in Ospedale

Ambulatorio scompensoMedici- Infermieri -Tecnici (controllo device e sonographer)Gestione a distanza dei pazienti – Contatto telefonico con care giversRapporto con I medici invianti (specialisti e MMG)

Valutazione paziente in PS – Definizione del percorso più appropriatoValutazione giornaliera di tutti I pz scompensati ricoverati nei vari reparti(Medicina Urgenza – Cardiologia- Medicina Interna)Mobilizzazione del paziente – Contatto telefonico con care giversDefinizione del percorso alla dimissione (domicilio- riabilitazione)Formazione del paziente (depliant)Impostazione controllo a distanza



HF PATHWAY

ED Hospitalization

CARDIOLOGYDIVISION(case manager 1)

NefrologyDivision

InternalMedicineDivision

HF HUB
Patient &Care Giver

HF IN-OFFICEAMBULATORY(case manager 2)

Strict
FU

CardiologistNurses-technician

ELECTIVE HOSPITALIZATION

HF INDICATORS

ECG Weightscale

eHealth

TABLET&Internet

HF ptPMK/ICD

HF DayHospital



IL PAZIENTE ED IL SUO VIAGGIODA SOLO






