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Type of Device

Study

Sensitivity | Specificity
%, (%)

Arrythmia

Hand-held ECG Zenicor (14) 92 AF Cloud-based analysis service | No display of ECG tracings
devices MyDiagnostick (15) 100 96 AF Recording and storage device Rechargeable battery not available
Merlin ECG event 939 90.1 AF Display of ECG recordings Rechargeable battery not available
recorders (13)
Wearable PPG based | Apple Watch (9) 98 902 AF/flutter/SVT | Simple technology. Blood pressure cannot be measured.
Easy to carry. PPG sensor consumes more power.
FDA approved Expensive.
Fitbit (10) 68 98 AF/flutter/SVT | Easy to carry. Blood pressure cannot be measured.
FDA approved Expensive.
ECG AliveCor Kardia (16) 98 97 AF/flutter ECG recordings displayed is required
AliveCor (17) Alivecor is accurate in QTcinsinus | ECG recordings displayed iphone/android is required
measuring QT interval (P < 01) | rhythm
Easy to carry
AliveCor Kardia (18) 89 91 VT ECG recordings displayed iphone/android s required
Easy to carry
EDA approved
Pulse wave analysis | Pulse-smart (36) 97 95 AF, PVC Can distinguish between sinus | Noise and light affect accuracy.
rhythm and irregular abnormal
pulse.
Easy to use.
Smartphone PPG Cardiio Rhythm (19) 929 977 AF/flutter Low cost. Android application needed
based Automatic beat to beat
measurement of HR.
Wearable ECG based | Necklace-ECG (20) 99.1 985 AF ECG tracings available. Continuous wearing is required.
Easy, simple.
Samsung Simband 2.0 982 98.1 AF/flutter Both ECG and PPG recordings | Android is necessary
@ are obtained.
Holter based- Zio Patch (22) 96 arrhythmia events detected | AF, SVT, VI | No battery charging required | Prolonged wearing

continuous monitoring

EDA approved

ECG, electrocardiography; PPG, photoplethysmography; AF, atrial fibrillations; PVC, premature ventricular contraction; SV, supraventricular tachycardia; VT, ventricular tachycardia; Qe
kit T Ikl BT, B sads:
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Authors
(year)

Perez et al.

Study type

Prospective, siteless,

Aim of the study

Screen for AF with IPN and

Number of
participants
(N

419,297

Study population

222 yo with a compatible

Smartwatch

Apple Watch Series 1-3

Sensor/
confirmatory
test

Reference standard

Single-lead ECG patch

Incidence &
diagnostic
performance

(40) pragmatic, population | confirm diagnosis with Apple iPhone and Apple ‘monitoring x1 week in
study continuous ECG monitoring Watch those with IPN only
6% were aged 265 yo (clinician-interpreted)
Exclusions: known AF, OACs
Lubitz et al. | Prospective, siteless, Screen for AF with IPN and 455,699 222 yo with a compatible | Fitbit wrist-worn device PPG Single-lead ECG patch
@1 ‘pragmatic, population | confirm diagnosis with Fitbit wrist-worn device and monitoring x1 week in | PPV =98.2%
study continuous ECG monitoring Android/iOS smartphones those with IPN only SN=67.6%
12% were aged 265 yo (clinician- interpreted) | SP =98.4%
Exclusions: known AF, OACs,
pacemaker/defibrillator
Badertscher | Prospective, Assess the diagnostic accuracy 319 Patients who presented to the | Withings Scanwatch Single-lead iECG | 12-lead ECG SN=760%
etal (43) | observational, single- | of a novel smart device in cardiology department (cardiologist-interpreted) | SP =99.0% & =0.72
center study detecting AF in cardiac Median = 67 yo; interquartile
patients range 54-76 yo.
Bacevicius | Single-center, non- Assess the diagnostic accuracy 344 18 yo, known AF, SR, or SR | Wrist-worn device PPG/on-demand ECG Holter monitor PG + 6lead ECG for
etal (22) | randomized validation | of a novel system in detecting |  (AF:n=121) | with frequent PVCS/PACs watch 6-lead ECG | (cardiologist- interpreted) | the PVCS/PACs
study with a prospective | AF when challenged by PVCs/ Exclusions: regular pulse wave group:
case-control model PACs despite AF, other arthythmia SN'=942%,
SP =99.6%, Accuracy
=995%
Avram et al. | Prospective remote-based | Estimate the SN and SP of a 204 Known AF or at risk for AF | Samsung Galaxy Watch Active 2 | PPG/on-demand Continuous 28-day ECG | PPG:SN = 87.8%
“2) udy smartwatch for continuous (age > 65 yo, history of watch single-lead | patch monitor SP=97.4%
detection of AF and calculate hypertension, diabetes, heart iECG (cardiologist and PPG + single-lead
AF burden failure, or coronary disease) technician- interpreted) ECG: SN =96.9
48.0% were aged 65 yo SP=993
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AF in cardiac patients telemetry downloadable waveform on PDF
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wrist tattoos
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etal (45) | validation study novel smartwatch-based ECG (AF:n=38) | admitted to the medical, smartwatch-based HR monitor (cardiologist- interpreted) | SP = 81.9% PPV =
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cardiomyopathy, DCM; New York Heart Association class, NYHA; diabetes mellitus, DM:
atrial fibrillation, AF; arterial hypertension, AHT; loop diuretic, loop; CRT-D, cardiac
resynchronisation therapy with defibrillator; VVI/DDD, single and dual chamber ICD
devices.

Significant p-values in bold.






OPS/images/fcvm-11-1473482/fcvm-11-1473482-g003.jpg
S W W

INPUT

biLSTM

(XX XX]

Attention

Deep-wise

Classification





OPS/images/fcvm-12-1659971/fcvm-12-1659971-g005.jpg


OPS/images/fcvm-11-1464303/fcvm-11-1464303-t003.jpg
Mortality (all) 95% Confidence | p-value
interval

Lower Upper

Age (year)
LVEE (/%)
Creatinine (/mg/dl)
Qe (/ms)

Female

THD (vs. DCM)
Secondary (vs. primary) | 1240
ref

1602 1220
1461 1054
3.965 1.190
1.400 1.007
1.638 1.281
1.378 1.057
0.980 0.783
0.833 0640
1396 1096
Anticoagulation 0.931 0713 1.215 0.598
Amiodarone 1159 0917 1464 0216
Digitalis 1544 1105 2157 0011
Anterior fQRS 1.034 0.655 1.631 0.887
Age (years) ejection fraction, LVEF (mg/dL); QTe intervl, QT

(ms); ischemic heart discase, THD; dilaed cardiomyopathy, DCM; secondary vs. primary
prevention indication; New York Heart Association class, NYHA; diabetes mellitus, DM;
atral ibrillation, AF; arterial hypertension, AHT; betablocker, BB; loop diuretic, loop.
Sienticant $valuss in bold.





OPS/images/fcvm-11-1473482/fcvm-11-1473482-g004.jpg
(e)10

Tue Postve Rate

Receiver Operating Characteritic Curve

— focucusnive -osers
_.\x rc S oam + nmﬂ)

T Rocerciant - 09990 nnnnz)
— ROC of Clss Q (AUC = 0.9999 =

o 76
Flse Positive e

Receiver Operating Characteritic Curve

ROC ofClass N AUC = 0.

Model- Loss.

— Tainng
— vadaton

) 10

Tue posiive Rate

L N R R

Receiver Operating Characteristic Curve

of ins N AUC = 09937 2 0.0011)

Receiver Operating Characteristic Curve

fass N (AUC = 09573 2

— rocarc
T Mool loss S UG - 05603 = .00aB)
— ROC ofClass V (AUC = 09767 = 0.0053)

(8) 10

e posiive Rate

Receiver Operating Characteristic Curve.

— ROC ofClass N (AUC = 09841 = 0.0019)

= Focel s s aic - 0983 o0

— rocaic Zosm ot

= mcmmas m.c 0007)
10C of Class 0 (UC

oa %
Fose osiive Rate

Receiver Operating Characteristic Curve.

Class N AUC = 09423 =

— ocar
oot s S AU 0937 = 00040

— ROC ofClass V (AUC = 03512 2 00053)
— ROC o Class F (AUC = 0.9713 = 0.0036)
— ROC of Class Q AUC = 0.9946 = 0.018)






OPS/images/fcvm-11-1464303/fcvm-11-1464303-g002.jpg
Cumuative survival

Time (years)

Anterior QRS

fragmentation
I INo
—Yes





OPS/images/fcvm-11-1473482/fcvm-11-1473482-g005.jpg
‘True Positive Rate

ofcoss 0 (area = 0.9957)

— ROC curve of class 0 (area = 0.9922)
— ROC curve of class 1 (rea = 0.9687)

(a)

4

True ostive Rate

“Tue positve Rate
2

e label
<

3
Predicted iabel

— ROC curve of class 0 (rea = 0.95
T Roc e ot o e - 09720

ofcloss 0 (area =

0
e oS
00
v v
()
10
.
B
205
o
£
o e s s =, et o
2 T canerdan e b0
R o of s 2 e = 19828
S RoCm ot s - 78D
o0 T oot o 4o

09528)





OPS/images/fcvm-11-1464303/fcvm-11-1464303-t001.jpg
QRS fragmentation Overall fQRS (+)

N=1242 Mean Mean
Age (years)
BMI (kg/m?)
LVEF (%)
Creatinine (mg/dl)
QTc (ms)
Number Number

Female 227 183 121 172 106 19.7 0256
THD (vs. DCM) 798 643 472 67.0 326 60.6 0.019
Secondary (vs. primary) 450 362 256 364 194 36.1 0912
NYHA

1 323 260 186 264 137 255 0.358

I 551 444 324 460 228 24

m 359 289 190 270 169 314

v 8 06 4 06 4 07
CRT-D (vs. VVI/DDD) 367 296 185 263 182 339 0004
Stroke 134 108 7 102 62 115 0.465
DM 261 210 149 212 12 208 0.882
AF 355 286 192 273 163 304 0234
AHT 665 535 390 554 275 511 0134
BB 1,058 853 600 853 458 85.1 0914
ACEI or ARB 1,091 87.9 625 889 466 866 0221
Loop 606 488 334 475 72 506 0287
Aldactone 682 55.0 370 526 312 58.0 0.060
Anti-aggregant 748 60.3 439 624 309 57.4 0.074

420 338 226 321 194 36.1 0.144

Amiodarone 442 356 248 353 194 36.1 0.776
Sotalol 11 09 8 11 3 06 0280
Digitalis 106 85 6l 87 4 84 0.845
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Baseline patient characteritics with comparison between patients with [{QRS(+)] or without [fQRS(-)]. Age (years); body mass index, BMI (kg/m); left ventricular ejection fraction, LVEF (%)
creatinine (mg/dL); QTe interval, QTc (ms); ischemic heart disease, IHD; dilated cardiomyopathy, DCM; secondary vs. primary prevention indication; New York Heart Association class
NYHA; diabetes melltus, DM atrial fibrllation, AF; arterial hypertension, AHT; betablocker, BB; angiotensin converting enzyme inhibitor, ACE-I; angiotensin receptor blocker, ARB;
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