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COME L’INTELLIGENZA ARTIFICIALE STA CAMBIANDO, 
E CAMBIERÀ GLI ALGORITMI DEI DISPOSITIVI 

CARDIACI IMPIANTABILI



GLOBAL DISEASE BURDEN VS. HEALTH CARE 
WORKFORCE

Clinical need
• 57 paesi al di sotto 

della soglia di copertura 
sanitaria critica dell’OMS 

• 4.3 M in tutto il mondo di 
mancanza di operatori 
sanitari inclusi medici, 
infermieri e tecnici

• D. Butler. Nature. 2011; 477:261 (UN.NCD)

• Le patologie cardiovascolari non 
sono piu’ condizioni statiche 
bensi’ dinamiche e 
multidimensionali

• Necessita’ di una  
    «precision medicine» 

• Aumento pazienti 
cronici e riduzione 
risorse umane ed 
economiche



Eur Heart J 2016; 37: 63 – 6 



BIG DATA - UNANSWERED QUESTIONS

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

A trend that will continue and will have a deep 
impact on our life and on our way of 
managing, diagnosing and treating 
patients.

Can technology "improve" medicine?

Can Big Data be used to improve health 
and care, predict diseases or change 

behaviors?

It´s not just about the sensors…

Krittanawong C et al. Nat Rev Cardiol 2021; 18 (2): 75 - 91 



BIG 
DATA



“We propose that a 2-month, 10-man study of artificial 
intelligence be carried out during the summer of 1956 at 
Dartmouth College in Hanover, New Hampshire. 

The study is to proceed on the basis of the conjecture that 
every aspect of learning or any other feature of intelligence 
can in principle be so precisely described that a machine 
can be made to simulate it. 

An attempt will be made to find how to make machines use 
language, form abstractions and concepts, solve kinds of 
problems now reserved for humans, and improve 
themselves. We think that a significant advance can be 
made in one or more of these problems if a carefully 
selected group of scientists work on it together for a 
summer.”

Dartmouth Summer Research Project on Artificial Intelligence (1956)

John McCarthy
1927 – 1984 
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WHY THE LACK BEFORE THE «EXPLOSION»?



Artificial Intelligence Enablers

1. Computing power, speed and 
miniaturization…

2. Large amount of high quality, digital 
data

From ENIAC (1946)…

…to iPhone 13 (2021)

>1M 
more 

power!

Volume of data/information created, captured, copied, and consumed 
worldwide from 2010 to 2024 (estimated)1

1Berisha, Blend & Mëziu, Endrit. (2021). Big Data Analytics in Cloud Computing: An overview. 10.13140/RG.2.2.26606.95048. 

• First programmable, electronic, general-
purpose digital computer

• 167 m2 , 27 tonnes  
• Could multiply a 10 digit number by another 

10 digit number in 2.8 seconds

• 15 billion transistors  
• 3.93 GHz processing 

speed 
• 15.8 trillion ops/second

A15 “Bionic” processor



 3. Modelli e Algoritmi 
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impatto



ai e salute
ricerca

eric topol
director @ scripps research 

translational institute

“quasi ogni settore della pratica 
clinica userà l'intelligenza artificiale, 
ed in particolare il deep learning, in 
futuro”



ai 
cardiologia

proteomica e processi 
infiammatori

nuovi genotipi e 
fenotipi in cvd



lettura automatica di 
segnali

formulazione di diagnosi

stratificazione e 
predizione 
del rischio

risposta al trattamento e 
prognosi 

ai e cardiologia
Applicazioni



 
AccuRhythmTM AI for LINQ II ILR

*Nominal settings.

1 ICM Size Comparison Guide. 2021.
2 Medtronic Reveal™ ICM family data. Data on file. 2021.
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LINQ II™ ILR
Bluetooth® 

connectivity,  
4.5-year 

longevity,*  
PVC Burden 

Detector,  
improved 
algorithms

Reveal™ DX 
ICM

3-year 
longevity  
1.5T or  
3T MRI

Reveal™ XT 
ICM

World’s first 
AF detection 

algorithm

Reveal XT 
ICM with 
FullView™ 

Software
Improved 

noise 
discrimination 

and AF 
detection

Reveal LINQ™ 
ILR

World’s 
smallest ILR1

Reveal LINQ™ 
ILR with 

TruRhythm™ 
Detection

1 Million Reveal 
LINQ Patients 

Served2

LINQ II™ ILR + 
AccuRhythm™ AI 

algorithms
Improvements 
implemented  

via the cloud to all 
LINQ II ILRs

From Implantable  
to Injectable

From Telemetry to  
Bluetooth

New Generation of ICM are the proof that Artificial intelligence can increase the 
speed, efficiency, and effectiveness of health systems 



Increasing evidences and enlarging indications…
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AF ABLATION

CRYPTOGENIC STROKE

POST MI , S
CD RISK HEART FAILURE



ILR & DATI

16

Tanti pazienti 
da seguire

Grande 
quantità di dati 

generati

Falsi positivi



Physician

Conventional 
Algorithms  

Artificial 
Intelligence



Rhythm-based analysis
Reviews the whole strip and  
relationships between segments and  
waveform features in adjudication

Rate-based 
analysis
Relies heavily on R-R wave timing

How AccuRhythm AI can help with Alert Burden?



AccuRhythm AI Algorithm Development
>1,000,000 ECGs

• High volume of accurate subcutaneous data from ILRs
• Wide variety of data adding substantial volumes of rare and 

difficult to adjudicate events to training data events
• Each episode artificially modified to create a variety  

of realistic waveform modifications

Professionally adjudicated 

AI Training for Pause and AF algorithms 
locked to retain unbiased behavior and preserve sensitivity



LINQ II™ data flow with AccuRhythm™ AI

AF & pause 
events

AccuRhythm™ AI 
algorithms

False events

True events

Medtronic CareLink™ 

network
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Riduzione degli allarmi falsi LINQ II™, mantenimento della sensibilità

99.0%
Allarmi veri conservati  
 
 
Algoritmo di pausa

100%
Allarmi veri conservati

AF e Pause generano ~90% dei falsi allarmi negli ICM

Pausa

FA

AF 

Pause

LINQ II™ ICM LINQ II™ ICM 
Con l'IA

> 97.4% 
riduzione

dei falsi allarmi di pausa Sensibilità mantenuta

Algoritmo FA

91%

200
riduzione delle ore in ambulatorio 
Tempo di revisione†,‡,42

 †The validation study performance and time study results were projected onto 16,301 LINQ II patients to calculate false alert reduction per year in  
100 LINQ II ICM patients. 

 
 ‡Estimated time savings was calculated based on 11.3 minutes per non-actionable ICM transmission (Seiler et al. JMIR Cardio 2021;5(2):e27720).

 
1 O'Shea C, et al. Remote Monitoring of Implantable Loop Recorders: False-positive Alert Episodes. Poster presented at HRS 2020 Science Online. May 2020.

riduzione dei Falsi allarmi 
LINQ II™†,‡,42

> 88.2% 
riduzione

dei falsi allarmi di FA



25%  
Ha ricevuto una 

Procedura clinica
post LINQ

44% 54.5%  
Ha ricevuto una 

procedura e/o l’inizio di 
una terapia 

farmacologica  
Post LINQ

M De Melis, J Margetta, S C Rosemas, J Zhou, S Saha, Rates of therapeutic interventions in a large real-world cohort with insertable cardiac monitors, European Heart Journal, Volume 45, Issue Supplement_1, October 2024, 
ehae666.346, https://doi.org/10.1093/eurheartj/ehae666.346 

L'ultimo sguardo a Reveal LINQ nel mondo reale - 17.037

Una proposta di valore multisfaccettata

Ha iniziato una nuova 
terapia farmacologica 
per aritmia post LINQ



Real-life Clinical Case on AF*

* Bordonaro K, et al. Artificial Intelligence Dramatically Reduces Insertable Cardiac Monitor false episodes: single center real-world results and case 
studies. Presented at HRX September 2022; San Diego, CA



Optimising implantable loop recorder alerts with 
artificial intelligence: role of R-wave amplitude and workload 
reduction

1. AI significantly reduces false 
alerts and clinician workload, 
making remote monitoring 
scalable. 

2. AI removes unnecessary alerts 
while preserving true clinical 
e v e n t s a n d d i a g n o s t i c 
accuracy. 

3. Despite AI, optimal R-wave 
sensing remains essential to 
ensure high diagnostic quality. 

Cocchiara L, et al. Heart 2025;0:1–7. doi:10.1136/heartjnl-2025-326430



AI – Enahanced ILR in pediatric patients

• AI significantly reduces 
nonactionable alerts in pediatric 
patients, improving monitoring 
efficiency. 
• AI impact in pediatrics is driven 

by targeted suppression of high-
frequency, low-value alerts 
• AI enables more sustainable 

workflows in pediatric 
electrophysiology without 
compromising care.

Cirielllo - Journal of Cardiovascular Electrophysiology, 2026; 1–4 



AccuRhythm AI
• AF Clinical Case

26

Numero totale episodi AF 
dall’impianto
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AccuRhythm AI
• AF Clinical Case
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Numero totale episodi di PAUSA 
dall’impianto

AccuRhythm AI
Pause Clinical Case



AccuRhythm AI
Pause Clinical Case

29



Syncope Clinical Case 

30

• Unknow Syncope
• ILR implant

1. ONE syncope 
episode

2. PMK implant
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Report AccuRhythm AI





• RIDUZIONE SIGNIFICATIVE DI FALSI POSITIVE SEPPUR MANTENENDO UN’ELEVATA SENSIBILITÀ

AI Performance

AI conferma il 100% degli episodi veri di 
AF rilevati da  Assert-IQ ICMs1,2

AI conserva il 99.2% dei veri episodi di Pausa2

AI garantisce il 93.6% Positive Predictive Value 
(PPV)*1,2

90.6% riduzione 
Falsi positivi per gli 
episodi di Pausa2

81.0%  riduzione 
dei falsi positive 
negli epsiodi di 
FA1,2

False Positives Before AI False Positives After AI

33*For episode-based AF performance

• ASSERT  CARE  A I



• ASSERT  CARE  A I

Assert-IQ™ ICM con AI Performance

34

3
3

**For patients with at least one AF or Pause alert pre-AI.



Drive a new era of personalized medicine by 
empowering care providers and patients with 

actionable insights to conquer chronic disease. 

VISION
WHAT ABOUT THE FUTURE?

DIAGNOSIS MONITORING DISEASE
MANAGEMENT



• Le indicazioni all’impianto di loop recorder sono in costante allargamento, dalla sincope, all’ictus 
criptogenetico, alla FA, fino alle nuove frontiere della stratificazione del rischio aritmico nel post 
MI e di morte improvvisa, alla valutazione multiparametrica dello scompenso cardiaco

• Le nuove generazioni di ICM sono dotate di algoritmi automatici che migliorano l’accuratezza 
diagnostica riducendo i falsi positivi e di conseguenza riducendo il carico di lavoro dei centri 
controllo

• Le nuove funzionalità automatiche di inizializzazione e programmazione in remoto e le nuove 
modalita’ di connettivita’ mediante sistemi Bluetooth e APP migliorano la compliance dei pazienti 
e la qualita’ delle trasmissioni 

• L’implementazione delle AI sul cloud per  l’analisi degli allarmi consentira’ una significativa 
riduzione dei falso positivi e conseguentemente del carico di lavoro per i centri

• L'uso dell'intelligenza artificiale consente di utilizzare i BIG DATA per ottenere una vera  
MEDICINA PERSONALIZZATA.

CONCLUSIONI


