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Ling: Accurhythm (Al) posuva
hranice presnosti diagnostiky
fibrilacie predsieni

Jén Sipka, odd. arytmii SUSCCH a.s., Banskd Bystrica

XXIl. Ceské a slovenské sympozium o arytmiich a kardiostimulaci, 9.11.2025



* Aj tato prednaska vznikla s pomocou umelej inteligencie
* Nie vo vSetkom so mnou suhlasila
* Nakoniec uznala (z donutenia ?), ze to takto moze byt

e ale....vraj to musim predniest putavo



Preco patrat po fibrilacii predsieni ?

* Jedinou lieCbou, ktora zasadne zlepsuje prognozu, je antikoagulacna
liecba
* Riziko iCMP nezavisi od symptomov

* Detekcia fibrilacie predsieni s naslednou antikoagulaciou by logicky
mala znizit riziko CMP

CRYSTAL AF 1 Hazard ratio, 8.8 (95% Cl, 3.5-22.2) ic 30 % AF

1 P=0.001 by log-rank test

Kryptogénna CMP -
Control 3 % AF
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N Engl J Med 2014;370:2478-86.



Ako patrat po
fibrilacii predsieni ?
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* Implantacia sluckového rekordéra (lavd pektoralna oblast podkozne)
* Sledovanie pacientov — ambulantne a/alebo dialkovo

* \V pripade detekcie arytmie (fibrilacie predsieni) — alert (SMS
notifikacia)

* Nevyhody — nie kazda fibrilacia je skutocna fibrilacia



Implantacia ILR v Case...stale viac

inpaticnt ICM Placements

Ellenbogen et al. Medicine (2021) 100:51



Alerty pri dialkovom monitorovani
(Medtronic, Abbott Medical, Boston Scientific, Biotronik)

e 26 713 pacientov — KS (46,7 %)
-1CD (34,5 %) sledovanie 12 mesiacov
- ILR (18,8 %)

e 7 205 804 prenosov 82 797 alertov (40,2 %)

e Alerty —KS-31 %
-ICD - 18,9 %
-ILR-50,1 %

JAm Coll Cardiol EP 2021,7:226—34)



Typ pristroja vo vztahu k alertom

50000 B Devices- PPMs 46.7%, ICDs 34.5%, ILRs 18.8%

Alerts- PPMs 31.0%, ICDs 18.9%, ILRs 50.1%
41454

40000
ILR — zasobuje nas
mnozstvom informacii

nd device alerts

30000 25700

15643

Number of devices a

Najviac roboty je s obycajnym sluckovym rekordérom
(disproporcia pocet ILR / alerty)

JAm Coll Cardiol EP 2021,7:226—34)



1470 pacientov s ILR, sledovanie 6 mesiacov

RESEARCH LETTER

Remote Monitoring of Implantable Loop

Recorders: False-Positive Alert Episode Burden
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0.232 {0.217-0.248)
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0.728 {0.711-0.745)
0.722 {0.689-0.756)

Figure. The number of implantable loop recorders contributing to the remote monitoring alert burden during the 6-mo
monitoring period and proportions of true-positive and false-positive alerts in each alert category.

AF indicates atrial fibrillation; AT, atrial tachycardia; ILR, implantable loop recorder; and PPV, positive predictive value.

Falosna detekcia
asystolie - 76,8 %

Falosna detekcia
fibrilacie predsieni - 74,2 %

75 % falosne pozitivnych alertov

Circ Arrhythm Electrophysiol. 2021,;14:e009635. DOI: 10.1161/CIRCEP.121.009635



Resource Use and Economic Implications | m)
of Remote Monitoring With
Subcutaneous Cardiac Rhythm Monitors

* Dialkové sledovanie 1 811 ILR pocas 4 tyzdnov

* Reveal LINQ, ConfirmRx, Biomonitor Il a lll, prenosy spolu - 1 457
* vwvhodnotenie jedného prenosu - 15 £ 6 minut

e 2,3 zamestnanca na plny uvazok

* 55 % falosne pozitivnych alertov, po Uprave programovania pokles na
16 %

C. Impact of institutional custom programming: False Positive reduced from 55% to 16%

Percentage of FP

Nominal Custom
Programming Programming

Afzal, M.R. et al. ] Am Coll Cardiol EP. 2021,7(6):745-54



JMIR. CARDIO Seiler et al

Original Paper

Clinic Time Required for Remote and In-Person Management of
Patients With Cardiac Devices: Time and Motion Workflow
Evaluation

Mean cumulative staff time required per remote transmission review and in-person clinic visit.

Workflow activity United States Europe

PMZ2  ICD® CRT® IcMd PM  ICD CRT ICM

Remote device transmission review

Staff time per average transmission®, minutes 135 127 119 129 04 116 124 113
Number of transmissions per vear (both scheduled and unscheduled 37 4.6 3.1 380 36 31 30 356
Iransmissinns}f
— Annual staff time for remote transmissions per patient, hours 0.8 1.0 1.2 8.4 0.6 1.0 1.2 6.7
In-person clinic visits
Staff time per visit, minutes 501 510 434 458 412 37%8 409 399
Number of visits per year (both routine and event-driven visits) 15 17 1.7 13 15 17 1.7 13
Annual staff time for clinic visits per patient, hours 13 14 1.2 1.0 1.0 1.1 1.1 1.0

— Total annual per patient staff time, hours 21 24 24 o3| 16 20 24 |77

JMIR Cardio 2021,;5(2):e27720



Nevyhody dialkového monitorovania ILR

* mnozstvo dat
 faloSne pozitivne alerty
* narocné casovo, financne, personalne




Z alertov (ako aj z uplatkov) sa da zblaznit

....neber uplatky, neber uplatky, nebo se z toho zblaznis



(T 2 Riesenie — zapojme do toho Al —
; snad sa bude menej mylit

* 06/2020 Boston Scientific — LUX Dx (detekcia AF a tachykardii)
* 07/2021 Medtronic - AccuRhythm Al pre Linqg Il (detekcia AF a pauz)
* 05/2023 Biotronik - Biomonitor IV (Smart EKG)

* Ciel - zvysit pozitivnu prediktivnu hodnotu AF alertov
(nebombardovat nas nepodstatnymi informaciami)



Co robi AccuRhythm Al ?

Pause

* Redukuje falosne pozitivne alerty > 97.4% reduction -........ ;
* 088, 2% v pripade AF '
*097,4 % v pripade pauz

* Pri zachovanej senzitivite

v

> 88.2% reduction Pause

AF algorithm Pause algorithm in false AF alerts?
L R
990 % 100 % LINQ I ICM LINQ Il ICM
with Al

Radtke A, Hall M. AccuRhythm Al AF & Pause Algorithms White Paper. April 2023. Medtronic



Tradicny pristup vs Al

* Tradicny pristup — analyza RR intervalu (pravidelnost), pritomnost P
viny

* Al —deep learning (hlbkové ucenie) — analyza celého EKG zaznamu
- natrénovana na viac ako milione EKG zaznamov
- porovnava konkrétne EKG s tymi, ktoré ma v pamati



Ako to v principe funguje ?

Medtronic

LINQ II™ ICM data flow with
AccuRhythm™ Al algorithms

Medtronic AccuRhythm
Carelink™ network Al sigorithms
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Journal of the American Heart Association

ORIGINAL RESEARCH

Monitoring of Remotely Reprogrammable
Implantable Loop Recorders With
Algorithms to Reduce False-Positive Alerts

Zachary M. Neiman 2, BS; Merritt H. Raitt ©©, MD; Gregory Rohrbach @2, DNP; Sanket S. Dhruva ©, MD, MHS

* Priame porovnanie falosnych alertov v realnej praxi
e LUX Dx (Boston Scientific) — 105 pts., vs Ling Il (Medtronic) — 117 pts.
* 3 mesacné dialkové sledovanie

JAm Heart Assoc. 2024,;13:e032890. DOI: 10.1161/JAHA.123.032890



Vysledky

* Medtronic — 18 % falosne pozitivnych alertov (43 z 239)
* Boston Scientific — 38,3 % faloSne pozitivnych alertov (115 z 300)

* Po (dialkovom) preprogramovani — pokles 4,33 nasobne vs 15
nasobne, t.j. naccana 5%

* I[LR s algoritmami Al a moznostou dialkového preprogramovania —
vyznamna redukcia falosne pozitivnych alertov

JAm Heart Assoc. 2024,;13:e032890. DOI: 10.1161/JAHA.123.032890



Impact of Artificial Intelligence-Enhanced |q)
Insertable Cardiac Monitors on Device
Clinic Workflow and Resource Utilization

Manufacturer N (%)

Al-erhanced ICM

Medtronic LING Il ICM 6,109 (31.6%)
Non-Al-enhanced ICMs

Other Medtronic 4,606 (23.8%)

Boston Scientific Corporation 2,735 (14.2%)

Abbott Laboratories 3,312 (17.1%)

Biotronik 2,558 (13.2%)
Total 13,211 (68.4%)

The distribution of patients in the Al- and non-Al-enhanced cohorts in 13,21
patients.
Al — artificial intelligence; ICM — insertable cardiac monitor.

Katapadi A, et al. JACC Adv. 2025,;4(4):10165

Porovnanie Ling Il s Al vs
ILR bez Al



Virtualna klinika
600 pacientov/rok

Znizenie nonactionable
alertov o 58,5 %

Usetri 559 hodin Casu
roche

Cas = peniaze

CENTRAL ILLUSTRATION Artificial Intelligence-Enhanced Insertable Cardiac Monitors Improve
Workflow and Health Care Efficiency

19,320 Patents From 140 Device Clinics

| l-m—n@l 2e89 @I
6,100 13.211
aAl-Enhanced 1CMs Mon-Al-Enhanced ICMs

}

Extrapolated to a 600-Device Clinic

Annual Projected Cumulative Workload and Staffing Cost
Associated With Non-Actionable Alerts in an Al-Enhanced ICM per &00-1CM Clinic.
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Katapadi A, et al. JACC Adv. 2025,;4(4):10165




Muz, nar. 1962, impl. ILR v ramci patrania po A Fib

,Cielené” programovanie...musim vediet, ¢o vlastne hfadam
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74 roCny pacient, permanentna

asymptomaticka AF,
5 sekundové asystdlie v noci



Reveal LI Current Report: Episodes

Medtronic

ECG Detail: Fause ﬂD# 679), 2¢Sep—2ﬂ25
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...naozaj o tom musim vediet ?

...vypnut detekciu asystolickych pauz (optimalne dialkovo)



£901-Jun-1977 & Reveal LINO™

(48 yrs) (12-Jul-2023)
Owverview Profile Equipment
Date of Birth Device Information
01-Jun-1977 Battery Status: OK
E124-0ct-1980 SuNan™
(44 yrs) (03-Oct-2025)
Overview Profile Equipment
Date of Birth Device Information
24-Oct-1980 Battery Status: Good

I MyCarelink™ 24952

History Schedule

Patient Phone Numbers

Primary Secondary

I MyCareLink Relay™ 24960

History Comments and Notes

Patient Phone Numbers

Primary Secondary

Comments and Notes

® Last Data Send: 19-Oct-2025
Mext Scheduled Full Report: None

Transfer Out

Discontinue

& Carellert Notification

Follow-up Physician Reason For Menitoring

Syncope

O Last Data Send: 20-Oct-2025 Transfer Out

Discontinue

& Careblert Motification

Follow-up Physician Reason For Monitoring

Syncope

LINQ Il — moznost dialkového (pre)programovania



Zaver

* ILR — ucinny nastroj v detekcii fibrilacie predsieni

* \/lysoky pocet falosne pozitivnych alertov (dlhodobo neudrzatelny)

e Zapojenie umelej inteligencie zvysuje efektivitu, Setri personal,
peniaze, ¢as

* Dialkové , preprogramovanie” — prakticky eliminuje nutnost
ambulantnych kontrol



Dakujem za pozornost



