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heart rhythm monitoring



E-Health e m-Health: La sfida della gestionedigitale della salute (il presente ed il futuro)
Col termine e-Health facciamo riferimento all’utilizzo delletecnologie informatiche e di telecomunicazione in ambitosanitario.

L’m-Health può esserne definita una sottocategoriaperché riguarda i servizi che sono effettuati attraversol’uso di apparecchi mobili e wireless come smartphone e tablet.
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❑More than 100.000 HEALTH APPS on ITUNES and GOOGLEPLAY
❑ 64% of adults possess a mobile phone in the UnitedStates
❑62% of mobile phone owners use their phones to accesshealth information



m-Health ECG Monitoring
handheld electrocardiograph (ECG) recorders(External Sensors). the handheld ECG recorder is alsobased primarily ono a mobile phoneo mobile phone app interface.o an additional external component, an ECG sensor unit,is required for the app to function adequately.
mobile phone–based on photoplethysmography (PPGand internal sensor)





Photopletismography



Camera pulsometry (m-PPG)
Smartphone-based apps using internal sensors

• 76 pts with persistent AF• 2 min before and after cardioversion using aniPhone 4S camera• Se 96.1%, Sp 97.5% in distinguishing pulserecordings during AF from those in sinusrhythm.

98 pts with AF (91 pre and post successfulcardioversion), 15 with PACs and 15 with PVCs: Se97%, Sp 93.5% [McManus D et al, J CV Electrophys 2015]

[McManus D etal, HeartRhythm 2013]



Camera pulsometry limitations
❑ Artefatti di movimento❑ Luce ambientale❑ Riscaldamento della fotocamera❑ Sudorazione❑ Dita fredde❑ aritmie

[Bruining N et al. Eur J Prev Cardiol 2014]

Limitations of m-PPG



Finger m-PPG CardioRhythm application

• 1013 outgoing patients aged ≥65 years (mean age68±12 yo, 47% male)• 30 sec iECG (Alivecor)• m-PPG, iPhone4, Cardio Rhythm app, 17 secacquisition x 3 times• 12-leads ECG within 15 min if Irregular Alert byiECG or by m-PPG

920

28 AF, 5 Newly diagnosed
Se 92.9%m-PPG vs 12-leads ECGSp 97.7

RESULTS



the CardiioRhythm app was used to analyze facial PPG signals in
217 patients recorded using the front camera of an iPhone 6S withoutphysical contact
Overall, 3 successive 20-second recordings were acquired per patient. Pulseirregularity in 1 or more PPG readings or 3 uninterpretable PPG readings wereconsidered a positive AF screening result.
SE 94.7%SP 95.8%.

Facial m-PPG CardioRhythm application





MEMS (Micro-Electro Mechanical System)accelerometers and gyroscopes

Mobile seismocardiography (m-SCG)

[Lahdenoja O et al. IEEE J Biomed Health Inf 2017 ]

• 16 pts in AF and 23 controls• Supine position, 5 minutes acquisition• Sony Esperia Z and SUMM app (Android), 200 Hz• Se 93.8%, Sp 100%
[Landreani et al. IEEE EHB 2017 ]

Pz in posizione supina, porta lo smartphone al toraceUn accelerometro all’interno dello smartphone e’ sensibileAi movimenti di apertura della valvola aortica.Le variazioni atipiche della ritmicità di tale movimentopossono favorire la diagnosi di FA



L'intelligenza artificiale è un insieme di tecnologiedifferenti che interagiscono per consentire alle macchinedi percepire, comprendere, agire e apprendere con livellidi intelligenza simili a quelli umani. Ecco perché sembrache le definizioni di intelligenza artificiale siano tuttediverse: l'intelligenza artificiale, infatti, non è una solacosa.
Secondo una ricerca di Frost & Sullivan’s, il mercato dell’AI in sanità arriveràa 6 miliardi di dollari nel 2022, con un tasso annuo di crescita del 68%,generando un risparmio di oltre 150 miliardi di dollari.
Global Market Insights calcola che fino al 2025 si assisterà a unacrescita annua del 41,7%.

INTELLIGENZA ARTIFICIALE









STANDARD ECG APPLE WATCH

Led (verdi, gialli ed infrarossi)

Elettrodo del cristallo posteriore

Sensori a fotodiodi
Led ad infrarossi

Elettrodo dellaDigital crown



STANDARD ECG APPLE WATCH



STANDARD ECG APPLE WATCH



155 healthy volunteers and 67 pts withdiagnosed with 12 lead ECG
Population n=

Long-QT syndrome 10
Brugada syndrome 12
Ventricular pre-excitation 19
Hypertrophic CM 13
ARVC/D 13



Patients (N) 32
Age (MD±SD) 42±11
Hypertension N(%) 13 (40.6%)
Dyslipidemia N(%) 12 (37.5%)
Valvular heart disease N(%) 1 (3.1%)
CAD N(%) 6 (18,7)%)
Atrial Fibrillation N(%) 6 (18,7%)
Paroxysmal N(%) 3 (9.3)
Persistent N(%) 2 (6.2%)
Permanent N(%) 1 (3.1%)
Ectopic Ventricolar beats N(%) 2 (6.2%)
RBB 1 (3.1%)
LBB 1 (3.1%)
WPW 1 (3.1%)
AVNRT 1 (3.1%)

Our Experience on 32 ptsMonitored with AW
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D1 Derivation



Derivation D1





Pts whith ESUS that presented an elevated risk of cardioembolic stroke (Afib) several years beforeThe first stroke






