COME L'INTELLIGENZA ARTIFICIALE STA CAMBIANDO,
E CAMBIERA GLI ALGORITMI DEI DISPOSITIVI
CARDIACI IMPIANTABILI
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LAl che trasforma i dati in valore clinico, il nuovo
gold standard di efficienza nei loop recorder

Luca Santini
Divisione di Cardiologia
e~ . P.O. G.B. Grassi - Roma




GLOBAL DISEASE BURDEN VS. HEALTH CARE

Clinical need

* Aumento pazienti
cronici e riduzione
risorse umane ed
economiche

* Le patologie cardiovascolari non

sono piu’ condizioni statiche
bensi’ dinamiche e
multidimensionali

* Necessita’ di una
«precision medicine»

57 paesi al di sotto

della soglia di copertura
sanitaria critica del’lOMS

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

WORKFORCE
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Infectious and
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Respiratory
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B Other

Non communicable

W Cardiovascular
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Respiratory
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Injuries
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New Taxonomy of Disease

2017




@ European Heart Journal EH) POSITION STATEMENT
Eé’gfﬁ, doi:10.1093/eurheartj/ehv416 Eur Heart J 2016, 37:63—6

Table I The domains of e-health, involving healthcare

e-Health: a position statement of the European administration and support, education, healthcare

Society of Cardiology delivery, and research

Martin R. Cowie'*, Jeroen Bax2, Nico Bruining?, John G. F. Cleland?, Friedrich Koehler3, M Tele‘medicine and te!ecare (in‘clusiing disease manafgement

Marek Maliké, Fausto Pinto’, Enno van der Velde8, and Panos Vardas’ ;ervnces. r)e3mote patient monitoring, teleconsultations, and
omecare

(2) Clinical information systems (electronic medical records, decision
support and monitoring of clinical and institutional practice)

(3) Integrated regional and national information networks and
associated e-referrals and e-prescribing

(4) Disease registries and other non-clinical systems used for
education, public health, patient/disease-related behaviour, and
healthcare management

(5) ‘Mobile’ health (m-health) including mobile applications (‘Apps’):
medical and public health practice supported by mobile
technologies delivering health information, screening patients,
monitoring physiological signs, providing direct care and patient
education (sometimes considered part of telemedicine,® but
increasingly less medicalized)

(6) ‘Personalized’ health (p-health): wearable or implantable micro-
and nano-technologies with sensors and/or therapy delivery
devices to help facilitate health and social care decision making and

Decision support devery (including fall detectors, implantable insulin pumps,
tools ‘Big Data’—large-scale integration and analysis of heterogenous
(care pathways, data sources, usually of high volume (amount of data), velocity
guidelines) (speed of data in and out), and variety (range of data types and
Internet based source)”, ideally linked at the individual person level to provide a
technologies and more holistic view of a patient/individual and shed light on social

services and environmental factors that may influence health.




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...

Biosignal acquisition Diagnosis and triage Data transmission Management, guidelines
and access and insights
et Clinical
Innovations \'—‘ Non-urgent expertise
f —_— —E Triage - Normal —_— —_
= —_—
| . Urgent AN EBM
1 1 7 Best
research Z‘;{fe‘?
evidence
Comfort, reliability Processing power, Sharing. privacy. ownership Ethics, evidence
and battery life accuracy and safety and fragmentation and equality

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



ARTIFICIAL INTELLIGENCE

A technique which enables N
machines to perform intelligent
tasks and often mimic human
Artificial Intelligence intelligence A

©

I MACHINE LEARNING

~ A\ C i A subset of Al which
\ SO A uses statistical methods to

enable machines to improve o

?/ qﬁzﬁ (DA sS4 with experience
I\ /I 2t DEEP LEARNING
Deep Learni o
i L to eSCU e e S B e A subset of ML which uses

multi-layer artificial neural

AN

without human instructions

+ |f designed, validated and implemented
appropriately, ML will HELP in
acquiring, interpreting and synthesizing
healthcare data from multiple sources
and putting it at our fingertips....."like an
expert subspecialist to call upon for
every patient and for every clinical
situation”....

) ’.1’

Quer G et al. JACC 2021; 77: 300-13



ARTIFICIAL
INTELLIGENCE
TIMELINE

1951 | Creation of the first neural

network: SNARC

S
1955 | The concept of Artificial
Intelligence is born

4
1967 | The first pattern
recognition model

is developed:
Nearest Neighbor

1974 | 1980 | First Winter of Al

1985 | NetTalk is invented
and learns to
pronounce words

1987 || 1993 | Second Winter of Al

+ 4
1997 | Deep Blue defeats
the chess world

champion

2006} New algorithms are
developed called

“Deep Neural Networks™
that enable objects to be
detected in pictures

and videos

2010 | Watson computer beats two
Jeopardy game show
champions

2016 \ AlphaGo program defeats
Go world champion

bl Tesla launches self-driving
vehicles

John McCarthy
1927 — 1984

Dartmouth Summer Research Project on Atrtificial Intelligence (1956)

“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.”
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Artificial Intelligence Enablers

1. Computing power, speed and 2. Large amount of high quality, digital
miniaturization... data

From ENIAC (1946)... -

90% OF THE WORLD’S DATA HAS BEEN CREATED IN PAST 2 YEARS

Annual Size of the Global Datasphere 175 ZB

_--------lllllll d

Source: Data Age 2025 report, sponsored by Seagate with data from 1DC Globzl Datasphers, November 2018

ZETABYTE = 102! BYTES = 1 TRILLION GIGABYTES

» 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

...to iPhone 13 (2021)
A15 “Bionic” processor

» 15 billion transistors

» 3.93 GHz processing
speed

» 15.8 trillion ops/second

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

Computing: An OV&RG.Z.Z.ZGG 95048. /

1Berisha, Blend & Méziu, Endrit. (2021). Big DﬁAnalytics in Cl
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al
impatto

Dynamic pricing

Predicting flight delay

Disease predlctlon
Medication
effectiveness Deep Convolutional Network
A \J

T scount offering

Upsellin
Cross selling P 8

Predicting lifetime valueof customer

TRAVEL

Demand
fwenasrm”

[ > XX

Claims prediction

CREDIT &
INSURANCE

Fraud & risk detection




al e salute DEEP

ricerca
MEDICINE
nature

THE INTERNATIONAL WEEKLY JOURNAL OF SCIENCE

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

INTELLIGENCE

CAN MAKE

HEALTHCARE

HUMAN AGAIN

eric topol

'\ FOR' - ] ' ’ . . ERIC TOPOL
director @ scripps research
Qiﬁkﬂjﬁﬁﬂﬁ i translational institute

and- Google Brain engineer

. \ y

Artificial jntelligence |
to Healthcare .
and Medicine
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- e
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T
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COSMOLOGY AGEING

LOST IN OLD CELLS IN

High-performance medicine: the convergence of
human and artificial intelligence

EricJ. Topol
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New Generation of ICM are the proof that Artificial intelligence can increase the

speed, efficiency, and effectiveness of health systems

1998 2000

[-.A._-A - i

*Nominal settings.

1 ICM Size Comparison Guide. 2021.
2 Medtronic Reveal™ ICM family data. Data on file. 2021.

2007

U

Reveal™ DX
ICM
3-year
longevity
1.5T or

3T MRI

2009

Reveal™ XT
ICM

World’s first
AF detection
algorithm

2011

Reveal XT
ICM with
FullView™
Software

Improved
noise
discrimination
and AF
detection

2014

n—

it Rty ﬁn 1

o--(

Reveal LINQ™

ILR

World’s
smallest ILR?

\J

From Implantable
to Injectable

2017

oMy
Y

)

Reveal LINQ™
ILR with
TruRhythm™
Detection

1 Million Reveal

LINQ Patients
Served?

:Mm.

AccuRhythm™ Al for LINQ Il ILR

2020

LINQ II™ ILR

Bluetooth®
connectivity,
4.5-year
longevity,”
PVC Burden
Detector,
improved
algorithms

2022

LINQ I ILR + '
AccuRhythm™ Al
algorithms

Improvements
implemented
via the cloud to all
LINQ Il ILRs




Increasing evidences and enlarging indications...

Kanters et al.
i Lropac

Mittal et al.

PACE LINQ Usability
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Al Algorithms to Address False Alerts

Physician

Algorithms
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How AccuRhythm Al can help with Alert Burden?
O ®

Rate-based
analysis

Relies heavily on R-R wave timing

Rhythm-based analysis

Reviews the whole strip and
relationships between segments and
waveform features in adjudication
.
-
- A3 | g N\




AccuRhythm Al 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 | : ‘{}
FP / | \ P 3

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

o

oss of contact before t \

!\. N
PP SHAA Q




LINQ [I™ data flow with AccuRhythm™ Al

AccuRhythm™ Al

I algorithms




Riduzione degli allarmi falsi LINQ II™, mantenimento del

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

> 97.40/0 ...................

Pausa riduzione
dei falsi allarmi di pausa

£

bs*ee

> 88.2%

riduzione

LINQII™ICM LINQII™ICM
Conl'lA

200

riduzione delle ore in ambulatorio
Tempo di revisionet .42

1%
=

N

Sensibilita mantenuta

Algoritmo FA

i ///////é

99.0%

Allarmi veri conservati

100%

Allarmi veri conservati

/
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=
\
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Una proposta di valore multisfaccettata

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

25% 44% \ (54.5%

Ha ricevuto una Ha iniziato una nuova Ha ricevuto una
Procedura clinica terapia farmacologica procedura e/o I'inizio di
post LINQ per aritmia post LINQ una terapia

farmacologica
Post LINQ

& X

~l
."(}
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 /




Real-life Clinical Case on AF*

Trends
Monitoring Period: 14-Dec-2021 to 13 Jan-2022 (31 days)

20 Oct 3 Nov 17 Nov 1 Dec 15 Dec 29 Dec 12 Jan

P = Program
| = Interrogate

$ = Symptom(s)

>6
5
AT/AF 2
(total hours/day)
1
0

>8)) =) s=sssce scccccccscs sssscses ssssesssssssssssssscssssssscscss

V. rate during
AT/AF (opm) "0 -

<50

* 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



1.

2.

Optimising implantable loop recorder alerts with

artificial intelligence: role of R-wave amplitude and workload

reduction

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

Al removes unnecessary alerts
while preserving true clinical
events and diagnostic
accuracy.

Despite Al, 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

Patients with False positive alarms

N N IR A N



Al - Enahanced ILR in pediatric patients

e Al si gn ificant |y reduces Al-Enhanced ILR in Pediatric Patients: Reduction of Nonactionable Alerts
n O n a C t | O n a b I e a | e r tS | n p e d i a t ri C 3-month analysis of 45 pediatric patients (Linq2, Medtronic with AccuRhythm Al)
Nonactionable Alerts (NAAs)

L] L] L] L] L] O
O~A0
pa’gle.nts, Improving monitoring @-@Q} LA 174 76 e
effl C I e n Cy. Mean age 10.8 + 4.7 years in 3 months (67 pause + 9 AF alerts) (95% Cl: 36.3%-51.3%)

4 5 Total Alerts Generated Alerts Eliminated by Al Overall Reduction of

® A I i m p a Ct i n p e d i at ri CS i S d rive n Reduction of Alerts by Type Mean Reduction per Patient Estimated Impact on Clinical Workflow
by targeted suppression of high- e o b B oo
frequency, low-value alerts

89 - .
\ 5 % (o)
80 ‘\‘ reZl? c:/:m 76 > re(]Jct?on 41 '7 /0
% Vo eswct 5(9/5‘V2° OC/'i) (95% Cl: ; e Projected Time Saved
A \ | 65%-83%) %-20%) 32%-52% —
Al enables more sustainable N B i ] 58 hours
. . . per year
22
WO rkflOWS I n ped |atr|C 20 Average reduction in NAAs
per patient over 3 months 07D Approximate 4% reduction

e | e Ct rO p hys I O I Ogy W I t h O u t PanssAlers ADAiefis (YD in full-time equivalent workload
CO m p ro m I S I n g Ca re * @ Al-based filtering with AccuRhythm algorithms substantially reduces nonactionable alerts in pediatric patients,

100

Number of Alerts

particularly pause alerts, leading to meaningful time savings and more sustainable clinical workflows
without compromising patient care.

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




AccuRhythm Al

* AF Clinical Case

Numero di serie del dispositivo: 27-Sep-2022 Sincope

Dati Quick Look da: 79-Feb-2024 00:40 a 21-Feb-2024 00:41

Corrente Durata Parametri Stato della batteria [k Buono

Sintomo 0 0 2 episodida 15 min

Osservazioni
Tachicardia 0 0  >150 min-',>=16 battiti .

* Nessuna osservazione
Pausa 0 0 >3 secondi
Bradicardia 0 0 <30 min-',>=4 battiti
AT 0 0 Off |
AF 0 68 tti gli episodi Numero totale episodi AF

dall'impianto

Tempo in AT/AF 0.0% ---
PVC (% battiti) 0.5% - On .




AccuRhythm Al

AF Clinical Case

Rilevato Durata Dettagli
Stampa Valutazione Tipo Data hh:mm hh:mm:ss Freq. V. max Freq. V. mediana episodio
D AF 31-Oct-2022 23:32 00:02:00 51 min-* 45 min-* Testo a
D AF 31-Oct-2022 23:12 00:02:00 51 min-' 47 min-' Testo
D AF 31-Oct-2022 21:26 00:02:00 55 min- 51 min-’ Testo
D AF 26-Oct-2022 11:58 00:04:00 122 min-' 90 min-"* ECG
D Stampa IDn. Valutazione Tipo Data hh:mm hh:mm:ss Freq. V. max Freq. V. mediana episodio
aOlE . OO
[:] D 146 AF 16-Dec-2022 13:12 00:04:00 61 min- 54 min- Testo
D D 145 AF 16-Dec-2022 10:08 00:04:00 67 min-' 67 min-' ECG
- D AF 16-Dec-2022 10:00 00:02:00 68 min- 61 min-' ECG
[:' Stampa IDn. Valutazione Tipo Data hh:mm hh:mm:ss Freq. V. max Freq. V. mediana episodio |
D I_l o790 Al TF-Te-ZUZS Z£95.UU UU.U0.UU DO TTTTT= S TTI0T= TEeSTU N
[:I :I 374 AF 14-Feb-2023 22:38 00:02:00 56 min-' 43 min-’ Testo
[:l :l 236 AF 29-Dec-2022 23:32 00:04:00 57 min-' 54 min-’ Testo
l j 234 AF 29-Dec-2022 11:52 00:02:00 70 min-" 68 min-" ECG
:l 208 AF 25-Dec-2022 22:54 01:12:00 58 min-" 45 min- ECG
D 207 AF 25-Dec-2022 22:48 00:02:00 56 min-' 52 min-’ Testo
) AF 25-Dec-2022 21:06 00:06:00 57 min-" 51 min-’ Testo
— AF 16-Dec-2022 23:56 00:16:00 58 min-' 48 min-’ Testo
[ ] U AF 16-Dec-2022 22:48 01:06:00 58 min-' 52 min-' ECG M



AccuRhythm Al

Pause Clinical Case

.

LINQ II™ LNQ22 Data di impianto: Motivo del monitoraggio:
Numero di serie del dispositivo: 02-Aug-2022 AF sospetta
RLB341636G

Dati Quick Look da: 719-Feb-2024 17:18 a 21-Feb-2024 10:46

Corrente Durata Parametri Stato della batteria  [JIIED Buono
Sintomo 0 0 Off
Osservazioni
Tachicardia 0 110  >150 min-',>=12 battiti

®Numero totale episodi di PAUSA

Pausa dall’impianto
Bradicardia 0 0 <30 min-',>=12 battiti

AT 0 56  Off

AF 0 265  Tutti gli episodi

Tempo in AT/AF 0.0% ---




AccuRhythm Al

Pause Clinical Case

IDn. Valutazione Tipo Data hh:mm hh:mm:ss Freq. V. max Freq. V. mediana episodio I
364 Q Pausa ]
Rilevato Durata Dettagli
363 c Pausa Dn. Valutazione Tipo Data hh:mm hh:mm:ss Freq. V. max Freg. V. mediana episodio
362 (—) Pausa - '
361 c Pausa 199 Q Pausa Rilevato Durata Dettagli
196 Q Pausa MIDn. Valutazione Tipo Data hh:mm hh:mm:ss Freq. V. max Freq. V. mediana episodio
360 e Pausa 18 @ pausa | & (—) Pausa 03-Oct-2022 06:05 00:00:09 50 min-" ECG N
355 e Pausa 179 @ pausa | €8 (-] Pausa 02-Oct-2022 06:58 00:00:11 63 min-" ECG
352 ° Pausa — - 55 min-! ECG
351 Q Pausa {LL__/—AJ 47 min-" ECG
A 1
D 68 min-" ECG
Ao v v v v v v v 49 min-’ ECG
1 s 1 s 1 s 1 s 1 s 1 s 1 s
4 4 3 3 4 3 4 50 min-* ECG
0 3 9 8 3 9 1
0 0 0 ° 0 0 0 43 min-’ ECG
06:37:54 Ev
1 S & S 1 s 8 S 1 S 1 S
1 8 1 4 0 5
9 0 3 0 6 9
0 0 0 0
06:38:04 | |V | | | [ I I |
D Amv
29 ™ A B \' v
D 1 s 1 s




Syncope Clinical Case

Unknow Syncope
ILR implant

=D

1. ONE syncope
episode
2. PMK implant
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Report AccuRhythm Al

Medtronic

AccuRhythm™ Al algorithms

96 % o7 7 %

Pause

Alert reduction*

-
P

AccuRhythm™ Al AF & Pause algorithms for the LINQ™
Family of Insertable Cardiac Monitors (ICMs)
Real-World Results for:

Ospedale G.B. Grassi - Ostia
Enrolled LINQ Il patients: 84
Enrolled Reveal LINQ patients: 4

Date range: 25-05-2022 - 31-05-2026
Date range: 29-05-2024 - 31-05-2026

Alert reduction

AF
Alert reduction*

130

32

[ime savings AccuRhythm™ Al

Clinic efficiency results from AccuRhythm Al
during data range*:

Estimated hours
saved during data
range'

¢ False AF Alerts eliminated by Al =

Projected hours
saved per year * False Pause Alerts eliminated by Al = 615

e Total (AF + Pause) False Alerts

Approximate % e
P eliminated by Al 688

of FTE

Calculations:

Clinic efficioncy results from AccuRhythm Al during data range *:

* False AF Alerts eliminated by Al = 73 * Indeterminate Pause Alems sent for clinician
review = 24
* Indeterminate AF Alerts sent for clinician review
= 951 *  Total (AF + Pause) False Alerts eliminated by A
) - 488
* False Pause Alerts aeliminated by Al = 615
Pause Alert Reduction calculation:
False Pause Alerts Indeterminate Pause alerts False Pause Alerts Pause Alert
eliminated by Al sent for dinician review eliminated by A Reduction %

615

AF Alert Reduction calculation:

False AF Alerts
eliminated by Al

73

Estimated hours saved in time frame calculation

Total False Alerts
eliminated by Al

( 688

Projected hours
Hours saved in
report time
frame for
Reveal LINQ

= ( 24 + 615 ) x100= 96

Indeterminate AF alerts sent False AF Alerts AF Alert
for dinician review eliminated by Al Reduction 9%

- { 951 + 73 ) X 100 = 7

Hours saved In
report time frame

x11.3min")+60min= 130 ( 0 Reveal LINQ+130 LINQII)

saved per year calculation

Hours saved In

% Of FTE calculation

Projected hours
saved per year

( 32

ANumber of days report time ANumber of days
Days/ in time frama for frame for Days/ in time frame for Projected hours
year Reveal LINQ uNa il year uNQ N saved per yoar
[ o x(365+ 732 )]+[130 x(365+ 1467 )] = 32 §
% of
FTE
+ 1562 hoursfyear’ )x 100 = 2
 generatad fros Rulurencus:
i . LNGN 1 A K Rer ) v ¢ 1
1 Tr ned M. k t " 1 "
This custirm rup il . He an X . .
' ¥ : H ® A ) | % [ t
ah " U '/ ‘ t NHR
Y s LIN M data K
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Medtronic ;\ ’
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Smart ECG

Data Collection
The Al algorithm development in 3
steps:
s ~N
A
/"xL/\
1. Data collection - M/\J\}‘:\J\& -

2. Training phase

3. Test phase

2 BIOTRONIK

BeatlLogic

excellence for life

1. AF algorithm:
Both detection and verification of
potential AF rhythms are powered

2. Tachycardia algorithm:
The verification stage uses Al to
classify potential episode as VT,

The vector is composed by
understandable, clinical and

Xy
Feature x=|x
Extraction

meaningful features, such as:

* 86 statistical features based on RR

Classify with A
Machine Learning o ®
Model oo

3

Atrial Fibrillation Score

Assert-IQ™ ICM

WORKFLOW Al:

Rilevazione iniziale & Detect

Trasmissione di tutti
gli episodi PAUSA
Merlin.net PCN

gli episodi di AF e

ion di TUTTI

For each SECG used in the training
phase, a 146-dimensional Feature
vector is created.

intervals

1 ectopy ratio feature (according to
internal BioMonitor Illm Algorithm)
27 statistical features based on
potential PR intervals

26 statistical features based on
potential " intervals

6 morphology features

by Al to store AF episodes

38%
reduction
in false

positives

¢

Al

Rimozione dei Falsi
Positivi tramite filtraggio Al
CARE-AF, CARE-Pause

Abbott

) $ ) )
| | | |

Key Episodes

Episodi filtrati
tramite Al

Disponibili ‘

Applicazione della
tecnologia
3 Key Episode

La Diagnostica su Merlin.net PCN, inclusi i trend dei burden, il conteggio degli episodi e gli istogrammi vengono
aggiornati dopo filtraggio tramite Al

Quando si interroga un dispositivo con un programmatore, tutti gli episodi verranno mostrati.
Una volta inviate le trasmissioni a Merlin.net, I'lA le valutera e rimuovera gli episodi falsi.

while
maintaining

>98%

sensitivity”

CARE Al: La tecnologia Al Abbott utilizza il
Deep Lerning come modello.

In particolare le Reti Neurali Convoluzionali
(CNN).

«Algoritmi di deep learning specializzati
nell'elaborazione di dati strutturati a griglia,
come le immagini. Estraggono
automaticamente caratteristiche (bordi,
forme) per ridurne la dimensionalita,
eccellendo nel riconoscimento visivo e
nell'analis idelle immagini e video»

La valutazione basata sul ritmo analizza
I'intera traccia EGM, considerando relazioni
tra i segmenti e le caratteristiche della
forma d’onda

SVT, or noise (and all flagged noise
episodes are rejected)

| rejection
/ .
relative /- of noise?

Boston
Scientific

. PVC burden algorithm:

Both the detection and verification
stages leverage Al to identify PVC
sequences, including couplets and
triplets

100% For

positive identifying

predictive value PVC

TP burdens
84% 2 10%>

sensitivity

Analisi Rate - Base ‘y
| 4 L

Analisi Rhythm -

s & RT



« ASSERT CARE Al

Al Performance

« RIDUZIONE SIGNIFICATIVE DI FALSI POSITIVE SEPPUR MANTENENDO UN’ELEVATA SENSIBILIFA

False Positives Before Al

*For episode-based AF performance

90.6% riduzione
Falsi positivi per gli
episodi di Pausa2

81.0% riduzione
dei falsi positive

negli epsiodi di :
FAL2 v
Pause
I
AF

False Positives After Al

100%

93.6%

-

Al conferma il 100% degli episodiveri di
AF rilevati da Assert-1Q ICMs1.2

Al garantisce il 93.6% Positive Pred
(PPV)*1.2




« ASSERT CARE Al

Assert-1Q™ ICM con Al Performance

-

.
Al REDUCES | y
TRANSMISSION BURDEN** TIME SAVINGS FROM Al

\o/ Al algorithms can save clinics '
39.4% |

approximately 486 hours atua
every 100 Assert-IQ" ICM

r

4

V

reduction In transmissions.3

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




VISION
WHAT ABOUT THE FUTURE?

Drive a new era of personalized medicine by
empowering care providers and patients with
actionable insights to conquer chronic disease.

— )




CONCLUSIONI

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 I'accuratezza
diagnostica riducendo i falsi positivi e di conseguenza riducendo il carico di lavoro dei centri
controllo

Le nuove funzionalita 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 Al sul cloud per I'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.




