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Increasing evidences and enlarging indications...

I Loop recorder ha dato origine dal
1998 (Reveal™ anno della sua
invenzione, Medtronic Inc.) a numerose
evidenze scientifiche e ad un
progressivo allargamento delle
indicazioni diverse dalla sincope.per cui
era stato sviluppato.

Sincope

Fibrillazione atriale:

- Monitoraggio della FA  post
ablazione

- Ricerca della FA post ictus

i ' i uida Esc 2016)




Syncope



What is new in 2018 syncope guidelines ? (3)

e

2018 NEW RECOMMENDATIONS (only major included) .

Management of syncope in ED (section 4.1.2)

Video recording (section 4.2.5):
= Video recordings of spontaneous events
ILR indications (section 4.2.4.7):

* In patients with suspected unproven epilepsy
= In patients with unexplained falls

ILR indications (section 5.6):

= In patients with primary cardiomyopathy or inheritable arrhythmogenic disorders
who are at low risk of sudden cardiac death, as alternative to ICD

ECG monitoring: Indications (ll) @E

Implantable loop recorder

4. ILR is indicated in an early phase of evaluation in patients with
recurrent syncope of uncertain origin, absence of high-risk criteria

(listed in Table 6), and a high likelihood of recurrence within the
battery life of the device.
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syncope presenting with frequent or severe syncopal episodes.

6. ILR may be considered in patients in whom epilepsy was suspected
but the treatment has proven ineffective.

7. ILR may be considered in patients with unexplained falls.

io.orgfguidelines

monitoring: indications
T-LOC suspected syncope
|

5 1
Certain Uncertain
diagnosis/mechanism diagnosis/mechanism
Treat appropriately I
v ¥
Syncope T-LOC
1 non-synco pal
¥ ¥ +
High risk, Low risk, Low risk, reflex Low risk & Unconfirmed
arrhythmia arrhythmia likely likely & need rare episodes epilepsy
likely RmauenE for specific
isod therapy Unexplained
episodes alls

In-hospital
monitoring
{Class 1)

ILR
{Class 1)
ELR
(Class I1a)
Holter
(Class Ila)

ILR Not
(Class lla) indicated

If negative

ILR

ILR

201 8 ESC Guidelines on Syncope — Michele Brig

European Heart Journal 2018;39:1883—1948 - Doi:10.109;



Expert consensus on risk assessment in cardiac arrhythmias:
Use the right tool for the right outcome, in the right population.

EHRA international consensus statement

European heart rhythm association publishedan international consensus
paper on diagnostic toolsfor cardiac arrhythmias

Implantable loop recorder to diagnose unexplained syncope:

An ILR is indicated in the evaluation of patients with infrequent recurrent syncope
of uncertain origin especially when ambulatory monitoring
is inconclusive.

An ILR is indicated in patients with syncope and high-risk criteria in whom a
comprehensive evaluation did not demonstrate a cause of syncope or lead to
a specific treatment, and who do not have conventional indications for primary
prevention ICD or pacemaker.

An ILR can be considered in patients with palpitations, dizziness, presyncope,
frequent premature ventricular complexes (PVCs)/non sustained VT, and in
those with suspected AF, and following AF ablation.

Recommendations were provided with " (i.e., should do this)
(may do this)

@ESC  cocmrm e EHRA POSITION PAPER

European Society  doi:10.1093/europace/euaad6s
of Cardiology

European Heart Rhythm Association
(EHRA)/Heart Rhythm Society (HRS)/Asia
Pacific Heart Rhythm Society (APHRS)/Latin
American Heart Rhythm Society (LAHRS)
expert consensus on risk assessment in cardiac
arrhythmias: use the right tool for the right
outcome, in the right population

Jens Cosedis Nielsen (EHRA Chair)'*, Yenn-Jiang Lin (APHRS Co-Chair)?,
Marcio Jansen de Oliveira Figueiredo (LAHRS Co-Chair)®,

Alireza Sepehri Shamloo®, Alberto Alfie®, Serge Boveda", Nikolaos Dagres‘,
Dario Di Toro’, Leel. Eckhardt’, Kenneth Ellenbogeno, Carina Hardy'",
Takanori Ikeda", Aparnajaswal", Elizabeth Kaufman“, Andrew Krahn“,
Kengo Kusano'®, Valentina Kutyifa'®'’, Han S. Lim'®'?, Gregory Y.H. Lip?**',
Santiago Nava-Townsendu, Hui-Nam Paku, Gerardo Rodriguez Diez“,
William Sauer", Anil Saxena“. Jesper Hastrup Svendsenn'n. Diego Vanegas",
Marmar Vaseghi’®, Arthur Wilde®', and T. Jared Bunch (HRS Co-Chair)*?,

ESC Scientific Document Group: Alfred E. Buxton®?, Gonzalo Calvimontes®*,
Tze-Fan Chaoz. Lars Eckavdt”, Heidi Estner". Anne M. Gillis”, Rodrigo Isa",
Josef Kautzner®, Philippe Maury*’, Joshua D. Moss*!, Gi-Byung Nam*?,

Brian Olshansky", Luis Fernando Pava Molano*, Mauricio Pimentel*®,

Mukund Prabhu“, Wendy S. Tlou", Philipp Sommer“, Janice Swzmpillai",
Alejandro Vidal“, Thomas Deneke (Reviewer Coordinator)s', Gerhard Hindri:ks‘,
and Christophe Leclercq (ESC-CPG representative)®?

Deh

s/by/4.0/), which permits unre.

Source: Nielsen J, et al. Europace. 2020;00:1-48




Syncope : a long journey through evidence generation

Guidelines Patient journey Superior Long-term Economic value Pathways
diagnostic yield monitoring
» 2017 AHA/ACC/HRS * Rogers (2019) » Solbiati (2017) » Furukawa (2012) » Impact to guidelines * Sulke EASYAS Il
Syncope Guideline - Rogers (2020) -+ lbrahim (2017) - New evidence (2016)
* 2018 ESC Syncope - Frazier-Mills (2019) - Sutton 2021 * Kenny (2015)
uidelines .
« Perings (2021) - Witte 2021 Adlan (2020)
* 2018 ESC Syncope « Anderson (2018)
Guidelines Meta-
analysis + Baugh (2018)
+ 2018 AHA/ACC/HRS
Bradycardia
Guideline

« HRS/EHRA/LAHR/
APHRS Consensus
Statement



AF & Stroke



Atrial Fibrillation and Stroke Indication — From Cryptogenic to Any Stroke

JAMA | Origial Investigation

Effect of Long-term Continuous Cardiac Monitoring vs Usual Care
on Detection of Atrial Fibrillation in Patients With Stroke
Attributed to Large- or Small-Vessel Disease 1 2 = 1 %
The STROKE-AF Randomized Clinical Trial

Richard A Bernstein, MD, PH: Hooman Kamel, MD; Christopher 8. Granger, MD; Jonathan P. Piccinl, MD;

Pramod P Sethi, MD: Jeffrey M. Katz, WD Carols Alfaro Vives, MS; Paul D Ziegles, MS; Norell € Franco, PhD;
LeeH. Schwamm, MD; for the STROKE-AF
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78% missed

care for lion i
through 12 months of follow up.

Dcslsu SETTING. &
vt enrolled 406 pati il 2016 and July 2019,

mhmwwmmm@mlom Eg&mwugedwnus
T ] ithi T

Fatient: the ) d ICM
vithin 10 days of the index strok i | (n = 250) received
g St A
electrocardiograms, Holter monitoring, telemetry, or event recorders.

2.6%

AF Incidence Rate (%)

12 months.

RESULTS 671[9.4] years; 185

hmslm) 417 (84.8%) completed 12 months offollow-up. The median (interquarte 0 E
age =75 years, diabetes

ml‘::suduum-::-nu}n\imhdlmgssmu:a:‘lﬁw 30 Days 1 2 Months

group vs the control group (27 patients [12.1%] vs 4 patients [L8%]: hazard ratio, 74 [95% Cl.
25213} P« DO\)AmorgthlZJ\pl.ﬁslnﬂl!lCl‘.mvdwmﬂwdanlﬂl 4018%)
had ICK .
E— Follow-up Duration
3

all-vessel di i uith
‘more AF over 12 manths. However, further his
identifying AF in these patients s of dlinical importance.

TRIAL Clinical Trials.

=
B

Months since randomization

Autnor AMIITORS: AJTO
aMistions e isted at theendaf this



2022 Linee Guida
ESO per il
monitoraggio di FA nel
paziente con ictus

ﬁgémggﬁl&%&lﬁ\e il rilevamento

di FA

TIA
v ODEA-TIA

v SpiderAF CARE CONTINUUM

Cryptogenic
Stroke

Stroke of Known Cause

e SRLA v Stroke AF

REVEALLINQ v FIND AF 2 s 2 ; =
REGISTRY e DIAGNOSIS REFERAL IMPLANT ~ LONG-TERM
ISR MONITORING

European Stroke organizzation

Come applicare le linee guida alla pratica
clinica:

L’utilizzo precoce del monitoraggio cardiaco durante il
ricovero aumenta la probabilita di rilevazione della FA nei
pazienti con elevato burden di FA'

L’utilizzo degli ICM in aggiunta al monitoraggio
cardiaco durante I'ospedalizzazione aumenta le
probabilita di rilevazione della FA'

La rilevazione della FA, di durata minima di 30 secondi, di
solito comporta l'inizio della terapia anticoagulante in
pazienti con ictus criptogenico/TIA'

Il trattamento anticoagulante per la prevenzione dell’ictus
ricorrente & indicato solo dopo la rilevazione della FA™

Rileva la FA, Tratta la FA,
Previeni la recidiva di ictus™”




Arrnythmia Management



Guidelines recommend ICMs
2018 ACC/AHA/HRS Guideline on Bradycardia and Cardiac Conduction Delay

ICMs (|LRS) upgraded Evaluation of bradycardia and conduction disease algorithm.

Dashed lines indicate possible optional strategies based on the specific
clinical situation.

@ After non-diagnostic echo for non-exercise- P ——
related symptoms u’“f’?“ i

Comprehensive history
and physical examination Sleep apnea?
(Class 1)

CG Directed blood testing

@ For infrequent symptoms >30 days apart (Cisa) ST
1

Conduction disorder

AV Block with 1:1 AV conduction

Nondiagnostic

@ Afte r nO n_d I ag n OStI C a m bU |at0ry E CG mO n |t0 rl n g SND dia_gnoslic AV Block § Cpnduction diso»rder Efc:\‘oca{'jj:glg;};afﬁ,
. algorithm diagnostic algorithm diagnostic algorithm qlsea;\é suspected
& continued concern

IEETTTTTY

for bradycardia e ECGostng ¢ 1° ated g i

icM™ :

No Infrequent (Clas's 1) E

Abnormal symptoms (>30 days) = E

Significant arry! Ambulatory ECG E E

monitoringt (Class I) H H

a —— O I T TTTT T :

*Sinus bradycardia, ectopic atrial rhythm, junctional rhythm, sinus pause. with 1:1 Aycenduction No significant :
tMonitor choice based on the frequency of symptoms. AV indicates atrioventricular; and ) ) T\ arrhythmias Commue'd
ECG, electrocardiogram/electrocardiographic. SRl diagrantie St el el concern for

Observation |l bradycardia?

Source: Kusumoto FM, et al. J Am Coll Cardiol. 2019;74:932-987.
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ISLCI;lDNELLE LINEE GUIDA PER LA PREVENZIONE DELLA

2017 AHA/ACC/HRS Guidelines

Recommendation for Implanted Cardiac Monitors

Referenced studies that support the recommendation are summarized in Online Data Supplement 5.
COR LOE Recommendation
1. In patients with sporadic symptoms (including syncope) suspected to be
related to VA, implanted cardiac monitors can be useful (1-4).

lla

References

1. Bloch Thomsen PE, Jons C, Raatikainen MJ, etal. Long-term recording of cardiac arrhythmias withan implantable
cardiacmonitorin patients with reduced ejection fraction after acute myocardial infarction: the Cardiac
Arrhythmias and Risk Stratification After Acute Myocardial Infarction (CARISMA) study. Circulation. 2010;122:1258-

64.
2022 ESC Guidelines for the
management of patients with 0 ot i
ventricular arrhythmias and the ""'“"'l‘"*“!’ e
prevention of sudden cardiac death TR, i ] i R
Official ESC Guidelines slide set [ hphﬂg:“‘hh- ) —— é & il it
< Pl
O @ [ — 6 e il
VEF 35% é -

§ " v R T
Recommendations Class l P G-»-m--_. sy I i
Brugada syndrome TR L = i oMot oy
Genetic testing for SCN5A gene is recommended for probands with BrS. i ] i [ o e 3650 7
BrS should be considered in patients with no other heart disease and induced type 1 A— i : ) oo T
Brugada pattern who have at least one of the following: (Class ba) "

)
1. arrhythmic syncope or nocturnal agonal respiration lla Ve 530% - @
2. afamily history of BrS [ e-¢ paa sl s
o . . . . Y
3. afamily history of SD (< 45 years old) with a negative autopsy and circumstance i
PES (Class 1)
Implantation of a loop recorder should be considered in BrS patients with an o [
i lla (Class ) & ST inductble
unexplained syncope. —
-@Esc- ®
Figure 15 Agorthm y i n ¥ artery reduced "".'c".";.'ﬁ‘.'."'
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POST MI



#ESCCongress

SMART-MI trial

cardiac s in high-risk post-infarction patients with cardiac autonomic dysfunction
and moderately reduced left ventricular ejection fraction - A domised trial
Conclusion

Remote monitoring of implantable cardiac monitors (ICMs) is highly effective for early
detection of serious arrhythmias in high-risk post-infarction patients with cardiac
autonomic dysfunction and moderately reduced ejection fraction.

Background
Patients with severely reduced left ventricular ejection fraction (LVEFs 35%) after MI are
candidates for prophylactic implantation of a cardioverter defibrillator. However, the vast
majority of fatal and non-fatal complications after Ml occur in patients with LVEF above
35%, for whom no specific preventive measures exist.

ivi — =
Previous studies in post-M| patients with reduced LVEF suggested that CV complications are
preceded by arrhythmic events. However, as most of these arrhythmias are asymptomatic or
subclinical, their detection escapes conventional follow-up. The SMART-MI trial examined

o
[ Austria ]

Who and what?

The study enrolled post-M| patients with:
* LVEF 36-50%
» cardiac autonomic dysfunction

2 400 patients

¢ ran d 11 P
10 1d

© ©0

Primary endpoint

Time to detection of serious arrhythmic events
p ——
i —

33 centres HR: 6.3 (95% Cl; 3.4-11,8, p<0.0001)

Cumulative 3-year detection rate of serious
arrhythmic events

41.2
10.7

Major adverse cardiac and cerebrovascular
events (MACCEs)

ol HR: 6.8 (95% Cl: 2.9-16.2; p<0.001)
|~ HR: 7.3 (95% Cl: 2.4-22.8; p<0.001)

Detection of serious arrhythmic events strongly
predicted subsequent MACCE in both groups

Conventional
follow-up

ICM core Iap

daily rébért
Detection of serious arrhythmic events

@Md

foll
owup >

1 months

* Primary composite endpoint: Serious arrhythmic events (SArE)

* Atrial fibrillation (AF) 26min*
* AV block 2I1b?

* Fast non-sustained VT (CL <320ms for > 40 beatsp / sustained VT/VF

« Secondary endpoints (selection)
+ Death
* Major adverse cardiac and cerebrovascular events (MACCE)

50 — ICM-group
— Control group

Serious arrhythmic events (%)

HR 6.3 (3.4-11.8)
p <0.0001

Primary efficacy endpoint

60 SArE

+ 43 AFiB

« 10AVB2lb
o VTNV

12 SArE
= 11AFiB
* 1VT/VF

10
0
r T
0 6
SArE as predictors of subsequent MACCE Ic™M 201 145
Control 199 177
ICM group Control group
(n=201) (n=199)
Positive predictive
E 60% 61%
accuracy
P=0.990
SArE-predicted MACCE
Sensitivity
_________ P=0.007

T T
12 18 24 30 36
Months since randomization

104 76 57 37 25
139 110 84 57 41

Diagnostic and therapeutic interventions

ICM group  Control group
(n=201) (n=199)
ICD-implantation 13 5
Pacemaker implantation 6 0
EP study 12 3
Catheter ablation 10 3
Revascularization 40 43
Initiation of OAK for AF ki 11

P-value

0.056
0.041
0.019
0.051
0.37
<0.001




HF Management



Medtronic uNa i

Tren
P o o OSAGSEE 30 NPT 2 )

Il conteggio delle PVC viene presentato in % di battiti visibili nel

Quick Look™ o Cardiae Compags™ del paziente. Premature atrial contraction (PAC) Premature ventricle contraction (PVC)

High frequency of PVCs is associated with an

High frequency of PACs is associated with the
Increased risk of heart failure and death®4:

development of AF, and with an increased risk of

VSNBSS

Consensus statements

Asymptomatic patients with frequent
PVCs (>500 per 24 h) should be re-
ferred to a specialist for further evalu-
ation to rule out any underlying
structural, ischaemic, or electrical
heart disease.

Very frequent PVCs (burden > 20%) are
amarker of all-cause and cardiovascu-
lar mortality and may justify intensi-
fied follow-up.

PVCs should be treated in patients with
suspected PVC-mediated
cardiomyopathy.

Treatment of patients with asymptom-
atic PVCs should focus on the under-
lying heart disease in order to
improve prognosis.

QuickView - 11-Mar-2019
To r




HF sensor Suite

Heart Failure Sensor Suite € il pacchetto diagnostic che
potrebbe essere disponibile nel futuro negli ICM Boston :
Analisi multiparametrica per la gestione del patiente

@ Thoracic Impedance
€ Night Heart Rate

"] RV Rating during AT/AF
% LV Paced

*# V-Therapy

&) APSCAN

@ Sleep Incline
ﬁa ©@ Respiratory Rate

Q’ ® Toni cardiaci *
n @ Weight

@ Blood Pressure

(SDANN)

Qp‘ Daily Heart Rate
€2 AT/AF Burden

Activity Level



ALLEVIATE-HF Study Design

ENABLING HF MANAGEMENT BY EXCEPTION:
LINQ HF
ICMoptimized for

HF management
FILLING A NEED FOR SIMPLER, PROACTIVE,

LESS INVASIVE REMOTE MANAGEMENT

Next gen ICMwith new HF diagnostics to help 5;:"':‘11:’ It LINQ Pm':‘:u =
clinicians efficiently stay ahead of rising HF HF
event risk and intervene to avert acute events




How Technology does respond to the clinical need?

The Device for Detecting Cardiac Arrhythmia

Biotronik

Medtronic

Boston
Insertable Cardiac Monitor : ICM
Sistemi iniettabili consentono di eseguire la procedura fuori dalla sala
?’%rme e%| occupare la sala operatoria per interventi piu complessi'>17:18.19
= Richiede personale meno specializzato '°-'°

= Snellisce i tempi di attesa e di intervento per il paziente®19:20



EP CASE EXPRESS doi10.1093/europace/euab086
Online publish-ahead-of-print 7 June 2021

‘Close’ cardiac monitoring: life-threatening complication of a loop recorder
implant
Zaki Akhtar () "2*, Lisa W.M. Leungz, Zhong Chen', lan Beeton', and Mark M. Gallagher"z

"Cardiology department, Ashford and St Peter’s Hospital NHS trust, Surrey, KT16 OPZ, UK; and *Cardiology department, St George’s University Hospital, Blackshaw
Road, London, SW17 ORE, UK

“Loop recorder implantation
should be safe,
but no invasive procedure is
completely innocuous”




CONNETTIVITA’ e SEMPLIFICAZIONE DEI FLUSSI DI

REGISTRAZIONE DEL SINTOMO CON

MOBILE app

R 2 REGISTRA LA 3, REGISTRA L UIVELLO DI
NUOVO SINTOMO SENSAZIONE ATTIVITA” ALIMOMENTO DEL
snToMo
S
| =
@ ol
7| e
4_PUOI AGGIUNGERE 5. RIMANI AD 1 METRO AL 6. UAPPLICAZIONE
COMMENTI MASSIMO DAL TELEFONO PER CONFERMERA’ SE | DATI

PERMETTERE L'INVIO DEI DATI SONO STATI INVIATI

= La tecnologia BlueSync™ consente una

comunicazione wireless protetta, per

un'esperienza di monitoraggio da remoto

migliorata

Due opzioni di monitoraggio per adattarsi
allo stile di vita dei pazienti: Applicazione

MyCareLink Heart™ e Comunicatore

paziente MyCareLink Relay

DBisric dei Sintom: &
Questionaric salute

Carteliino Paziente Elettronico

Stato dell ultima trasmissions
cffetiuata

Programmazione remc

LINQ Il ™ ICM consente di programmare da remoto i parametri del dispositivo tramite una

o = , i
comunicazione sicura dal sito CareLink ™ al monitor/app del paziente al dispositivo.

$lato batteria « device

Dati salute
Firmaie emazn s

8 vz abany fal o

‘ Informazioni paziente

LINQ II™ ¢ il primo ICM con
capacita di programmazione
da remoto®”:

= Consente di eseguire la
programmazione di tutti i
parametri del dispositivo
direttamente dalla struttura
sanitaria dopo l'impianto

= Consente
I'ottimizzazione continua
della programmazione,
riducendo le trasmissione
non significative

= Puo ridurre il numero di
visite ambulatoriali dei
pazienti e le relative
difficolta di pianificazione



How Technology does respond to the clinical need?

1998

T g

*Nominal settings.

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

2000

Data on file. 2021.

2007

Ot

Reveal™ DX
ICM
3-year
longevity
1.5T or
3T MRI

2009

il

Onnsn

Reveal™ XT
ICM

World’s first
AF detection
algorithm

2011 2014
TR )
il =

&

:

= A4

o o
Reveal XT Reveal LINQ™

ICM with ILR

FSu”f\t/'eW World’s

oftware smallest ILR'

Improved

noise

discrimination
and AF
detection

From Implantable
to Injectable

AccuRhythm™ Al

2017

2020

o
Reveal LINQ™ LINQ I ILR
ILR with
™ Bluetooth®
Tgl-'\’thy:hm connectivity,
etection 4.5-year
1 Million Reveal longevity,”
LINQ Patients PVC Burden
Served? Detector,
improved
alggrithms

for LINQ Il ILR

2022
-

o

LING ™ ILR +
AccuRhythm™ Al '
algorithms
Improvements
implemented
via the cloud to
all LINCQ I ILRs



Number of devices and device alerts

50000

40000

30000

20000

Remote Monitoring Alert Burden

- Devices- PPMs 46.7%, ICDs 34.5%, ILRs 18.8%

Alerts- PPMs 31.0%, ICDs 18.9%, ILRs 50,1% @
12 months

25700

15643 .

12473
9208 .

10000 sia - !
. b
] =
Devices Alerts Devices Alerts Devices Alerts
PPMs ICDs ILRs ‘ J

Asystole alerts

TRUE VS FALSE POSITIVES POSITIVE PREDICTIVE VALUE

0 -positive \ 95% Confidence Interval
o ;
w Asystole - 2292 (0.217-0.248) "
AT/AF alerts 1807
B AT / AF h 0.247-0.268
74.2% false-positiv w0 ( )
(o) G
* 190.2% fr_e uen_t ecto Bradycardia rmm (0.711-0.745)
=  9.4% noise/artifact e
(o] H @ True positives
" 0.2% oversensing Tachycardia . 1963 A Iy (0.689-0.756) —
=  0.2% undetermined S

Catherine J. O’Shea. Circulation: Arrhythmia and Electrophysiology. Remote Monitoring of Implantable Loop Recorders: False-Positive Alert Episode Burden, Volume: 14, Issue: 11, DOI
O’Shea C, Middeldorp M, Hendriks J, et al. Remote Monitoring Alert Burden. J Am Coll Cardiol EP. 2021 Feb, 7 (2) 226-234. https://doi.org/10.1016/j.jacep.2020.08.029
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ILR & DATI

V ML to the rescue. ..

p-

R rasinnarP sl alndlar e d

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”....

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

Tanti pazienti da
seguire

Grande quantita
di dati generati

Falsi positivi

he

Communicable

W Infectious and
diseases

Infectiom.
B Ouher

Mon communicable
W Cardiovascular
diseases

o
/

]

mikddle

53.7% TOTAL DEATHS.
56.9

Lo million

* 57 paesi al di sotto della soglia di copertura
sanitaria critica dell’'OMS
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Al Algorithms to Address False Alerts
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How AccuRhythm Al can help with Alert Burden?
© e

Rate-based
analysis

Relies heavily on R-R wave timing

Rhythm-based analysis

Reviews the whole strip and R
relationships between segments and
waveform features in adjudication
-
-




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
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Al Training for Pause and AF algorithms

locked to retain unbiased behavior and preserve sensitivity




LINQ II™ data flow with AccuRhythm™ A|
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LINQ II"' ICM data flow with AccuRhythm™ Al algorithms

Event bypasses Al review if:

= Correlated to patient-marked symptoms

= AF event = one hour

= Infrequent pause event (< one episode per month) -
= Pause events when the pause duration was programmed very short (1.5 seconds)

AccuRhythm™ Al algorithms




e
Advantages of Al Platform in the Cloud

= Power of the cloud
= Large volume of computing power

* No new hardware required
* Cloud based algorithms are also applicable to existing hardware

= Platform for future innovations at software level
* Options for new product innovations and use of big data




AccuRhythm Al Performance

Datasets False positives Relative sensitivity
100% . - 100%99.3%10094.00%
Atrial flbrlllatlon Relative speC|f|C|ty B LI NQ ”
» 147 patients 77%
= 2186 AF alerts 80% =
= 1°275 true positives in 89
patients 60% S749
Pause 42%
= 382 patients 40% - °
= 1°713 pause alerts >97%
= 674 true positives in 122 o
patients 20% - 1%%
70
O% N - —

Cheng et al., Heart Rhythm 2021;18(8) Suppl 1: S293-S294
Radtke et al., Heart Rhythm 2021;18(8) Suppl 1: S47



Caso Clinico

EPISODI DI FA CORRETTAMENTE FILTRATI DA Al

Quick Look

Telefono:
000

LINQ II™ LNQ22

Numero di serie del dispositivo:

Corrente
Sintomo 0
Tachicardia 0
Pausa 0
Bradicardia 0
AT 0
AF 0
Tempo in AT/AF 0.0%
PVC (% battiti) 0.0%

Episodi

Data di nascita:

14-Aug-1965

Data di impianto:

Durata

Trends Commenti e note Cronologia azioni

Medico di follow-up: £ Commenti sul paziente: Modifica
03/05/21 Pause: verosimile undersensing; FA: sottoposta a
valutazione. (DS) 15/07/21 Verosimile FA su tracciato di

Motivo del scadente qualita, in NAO...

monitoraggio:

Gest. AF [Continua nella scheda Commenti e note]

Dati Quick Look

Parametri

3 episodi da 10 min
>154 min-',>=16 battiti
>5 secondi

<30 min-',>=12 battiti
Off

Tutti gli episodi

Off

Dal 25 Aprile al 28 Luglio

- 217 episodi di AF
- 49 episodi di FA non filtrati da Al (veri)
- 171 episodi di FA giudicati falsi da Al (circa il

78%)

Considerando un tempo di revisione degli episodi di
circa 3 minuti, sono stati risparmiati 513 minuti
( circa 8,55 ore)

Medtronic



Caso Clinico
EPISODI DI FA CORRETTAMENTE FILTRATI DA Al

Esempio di episodi mancanti nella numerazione rimossi da Al

Medtronic
— - e ey e e e e [ [
35 AF 15-May-2022 03:33 00:02:00 58 min-' 51 min-" i ' (
34 AF 15-May-2022 0325 00:06:00 63 min-' 54 min-" i il
3 AF 15-May-2022 02:41 00:02:00 58 min-' 41 min-" i
3 AF 15-May-2022 02:37 00:02:00 50 min-* 46 min-" " Legenda valutazioni: (¥) Appropriato @ Indefinito € Nonappropriate @ @
25 AF 02-May-2022 04:49 00:08:00 67 min-' 48 min-" [ . ) Rilevato Durata Freq. V.
24 AF 02-May-2022 04:21 00:02.00 63 min-' 61 min-* 1D “Malltazione: TIRO e hh:mm___hh:mm:ss _max
15 AF 27-Apr-2022 0541 00:14:00 71 min-" 66 min-" j 221 g AF 28-Jul-2022  05:55 00:02:00 48 min-'
g et ; : - 220 AF 27-Jul-2022  05:53 00:04:00 63 min-'
:g ‘:E ;;:Aprjgg x:g gggggg g; m!n:: ig m!n:: J 219 (-] AF 27-Jul-2022 05543 00502500 58 min-"
Apr- - i i mir 218 (-] AF 27-Jul-2022  05:33 00:02:00 51 min-'
10 AF 27-Apr-2022  03:57 00:02:00 56 min-' 50 min-* 1 217 8 AF 27-Jul-2022  04:47 00:02:00 47 min-'
9 AF 26-Apr-2022 07-33 00:02:00 68 min-' 50 min-* i 216 AF 27-Jul-2022  04:25 00:20:00 63 min-*
a8 AF 26-Apr-2022 0621 000200 71 min.t 45 min : 215 [ AF 27-Jul-2022  03:15 00:12:00 65 min-"
-Ap g U 214 (=) AF 26-Jul-2022  07:43 00:02:00 53 min-'
I AF 26-Apr-2022 06:11 00:02:00 66 min-* 44 min-" I 213 () AF 26-Jul-2022  07:01 00:02:00 55 min-*
6 AF 26—Apr—2022 06:01 00-02:00 66 min-* 48 min-" 1 212 8 AF 26-Jul-2022 05:51 00:04:00 61 min-'
z RSy : : 211 AF 26-Jul-2022  03:27 00:02:00 55 min-'
5 AF 26-Apr-2022  05:51 00:04:00 73 min-* 50 min-* ! 210 @ AF 26-Jul-2022  03:221  00:02:00 51 min-'
- : ’ - - 209 [-) AF 23-Jul-2022  06:01 00:02:00 55 min-'
208 [-) AF 23-Jul-2022  05:01 00:02:00 71 min-'
207 [-) AF 22-Jul-2022  03:05 00:04:00 58 min-'
206 (-] AF 20-Jul-2022  05:21 00:06:00 60 min-'
205 [} AF 20-Jul-2022  04:57 00:12:00 66 min-'
204 (-] AF 19-Jul-2022  11:05 00:08:00 58 min-'
203 (-] AF 19-Jul-2022  06:11 00:02:00 47 min-'
202 [-) AF 19-Jul-2022  05:55 00:02:00 48 min-'
201 (-] AF 19-Jul-2022  05:31 00:08:00 64 min-'
200 @ AF 18-Jul-2022  07:29 00:04:00 55 min-'
199 [-) AF 18-Jul-2022  07:11 00:02:00 56 min-'
198 (-] AF 18-Jul-2022  05:37 00:02:00 55 min-'
197 [} AF 18-Jul-2022  05:15 61 min-*
196 () AF 18-Jul-2022  03:11 : 54 min-'
195 @ AF 18-Jul-2022  03:03 00:02:00 58 min-'

Medtronic



Real-life Clinical Case on AF*

Cardiac Compass : dal 22-Mar-2022 al 21-Jun- Mostra: Dettagli 90 giorni »
2022

29 Mar 12 Apr 26 Apr 10 May 24 May
P=Programma FETEETY FETEETI STHETEY SETETE FETE TR STRTETY FERTTE ST TR FERTeTS e
I=Interroga

o St PRE Al

ATI/AF
(tot. minutilgiomo)

T dun 21 Jun

POST Al

gsg8

20
10
0
»200 — -—— - - - —-_—

Freq. V. durante - -
AT/AF (min-xD ' g
- Max 100 — - " . - .
*  Media

<50
=120 —

Freq. V. media

(min-") = /}\/\—JW—/

=  Giomo 80 — O e
e Notte B W

LY Y W
<60
*30 —
PVC i
(% battit) =
10 —

*Courtesy of: Azienda Ospedaliera Pugliese Ciaccio — Catanzaro (ltaly)




Quick Look Episodi Trends Commenti e note Cronologia azioni
CaSO Cl INICO Esintomo  MgBradicardia [ Tachicardia  [gPausa Ear Ear Ordina per: Data/ora =
Episodi di pausa correttamente filtrati da Al i s e b
Tuttigliepisodi *
Rilevato  Durata Dettagli
Stampa |Dn. Valutazione Tipo Data hh:mm hh:mm:ss Freq. V. max Freq. V. mediana episodio
m 160 (-] Pa 26-Jul-2022 18:42 00:00:06 ' 56 min- ECG
‘Bievato Durata Dettagli £CG
Stampa IDn. Valutazione Tipo Data hh:mm hh:mm:ss Freq. V. max Freq. V. mediana episodio
O 158 @ Pausa 22-Jul-2022 20:27 00:00:06 68 min-' ECG = -
O 157 -] Pausa 22-Jul-2022 12:21 00:00:06 65 min- ECG
Rilevato  Durata Dettagli in-* ECG
Stampa IDn. Valutazione Tipo Data hh:mm hh:mm:ss Freq. V. max Freq. V. mediana episodio in-! ECG
O 150 e Pausa 23-Jun-2022  18:48 00:00:08 70 min-* ECG * in-* ECG
O 148 [-) Pausa 15-Jun-2022 1955 00:00:07 63 min-' ECG in-* ECG
D 148 e Pausa 15-Jun-2022 17:47 00:00:07 70 min-' ECG in-' ECG
D 147 e Pausa 11-Jun-2022 17:05 00:00:08 53 min-" ECG in-! ECG
O 146 [-) Pausa 05-Jun-2022 12:24 00:00:13 68 min-* ECG >
O 145 [-) Pausa 02-Jun-2022 20:45 00:00:10 75 min-* ECG
O 144 @ Pausz 01-Jun-2022 12:02 00:00:09 67 min-* ECG
Rilevato  Durata Dettagli
Stampa 1D n. Valutazione Tipo Data hh:mm hh:mm:ss Freq. V. max Freq. V. mediana episodio
- Report riepilogativo 27-May-2022 - =
O 143 (-] Pausa 14-May-2022 12:49 00:00:05 78 min- ECG
O 142 (-] Pausa 13-May-2022 12:10 00:00:08 61 min- ECG
O 1141 -] Pausa 13-May-2022 10:56 00:00:05 71 min- ECG
O 140 e Pausa 08-May-2022 06:36 00:00:06 70 min-! ECG
- Report riepilogative 27-Apr-2022 -
O 139 Pausa 24-Apr-2022 06:29 00:00:07 68 min-' ECG
O 138 Pausa 23-Apr-2022 23:16 00:00:05 61 min- ECG
M 137 Pausa 12-Apr-2022 15:23 00:00:09 74 min-' ECG .
3 Medtronic
Legenda valutazioni: (¥) Appropriato (Z) Indefinito € Non appropriate & @Ii: Al False
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Future applications of Al

Triage and outcome
prediction

Disease detection and
prediction

Medical images
analysis

. Prioritization of high-risk
patients

Fast track to appropriate
specialist consultation

Early detection of clinical
—— deterioration and short-
term adverse events

Optimization of ED
—— disposition and resource
allocation

Support to physician
diagnostic decision making

___ Optimization of diagnostic
work-up

Optimization and
—— anticipation of therapeutic
interventions

Support for timely
recognition of potentially
— life-threatening conditions
before the radiological

consultation

Quantification of imaging
alteration severity

| Optimization of diagnostic
work-up




Al & MEDICINE

“...automation won't replace
physicians, but those using
automation will replace those
that don't.”

Bertalan Mesko, Medical Futurist Institute, 13 April 2021
https://www.linkedin.com/pulse/doctors-reject-support-from-ai-heres-why-bertalan-mesk%C3%B3-md-phd/?trk=eml-email_series_follow_newsletter_01-hero-1-title_link&midToken



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.

p o vowrome b iR
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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 Ml 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 S|gn|f|cat|v
riduzione dei falso positivi e conseguentemente del carico di lavoro per i centri




