Clinical validation of an artificial intelligence
algorithm offering cross-platform detection of
atrial  fibrillation using smart  device
electrocardiograms
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Reallocation of tracings

labeled inconclusive, examplary for the Fitbit Sense :

1 Gold standard
Test diagnosis + -
+ True positive False positive
26 2
) False negative True negative
1 68

1 - Contingency table with inconclusive tracings excluded.

2 Gold standard
Test diagnosis + -
" True positive False positive
26 2
. Inconclusive (positive) Inconclusive (negative)
Inconclusive
. 8 16
i {} False negative True negative
1 68

2 - Inconclusive tracings listed but not relabeled.
Arrows indicate how tracings labeled inconclusive will be reallocated.
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1 - Contingency table with inconclusive tracings excluded.

2 Gold standard
Test diagnosis + 3
+ True positive False positive
26 2
i Inconclusive (positive) Inconclusive (negative)
Inconclusive
; 8 16
i {} False negative True negative
1 68

2 - Inconclusive tracings listed but not relabeled.

Arrows indicate how tracings labeled inconclusive will be reallocated.

3 Gold standard
Test diagnosis + -
T iti
+ e ggm e False positive +
inconclusive (negative)
False negative + 2+16=18
inconclusive (positive) _
i 8+1=9 True rée;gatlve

3 - Contingency table with inconclusive tracings reallocated.
Bold number was used for ITD analysis.




Table 1 lﬂ c\.’fé b

Baseline characteristics of the study population.

Not paced & five ECGs AA No AA
(n=117) (n=35) (n=82)

Male sex 86 (73.5) 26 (74.3) 60 (73.2)
Age (years) 65 (56-74) 72 (63-76) 63 (55-73)
BMI (kg/m?) 26.8 (24.1-30.1) 26.9 (24.8-30.0) 26.1 (23.9-30.2)
Procedure

PVI 80(68.4) 28 (80.0) 52 (63.4)

EPS/RFA SVT 15(12.8) 3(8.6) 12 (14.6)

EPS/RFAVT 6(5.1) 0(0.0) 6(7.3)

Pacemaker 3(2.6) 0(0.0) 3(3.7)

EPS/RFA CTI 7 (6.0) 1(2.9) 6(7.3)

ICD 4(3.4) 1(2.9) 3(3.7)

Cardioversion 2(1.7) 2(5.7) 0(0.0)
Known AF 97 (82.9) 34(97.1) 63 (76.8)
Previous MI/PCI 12 (10.3) 5(14.3) 7 (8.5)
CHA;DS;-VASc 21416 3.0+1.8 1.7£13
Vascular disease 13(11.1) 6(17.1) 7 (8.5)
Diabetes 15(12.8) 8(22.9) 7 (8.5)
Hypertension 60 (51.3) 21 (60.0) 39 (47.6)
Stroke 9(7.7) 6(17.1) 3(3.7)
CHF 22 (18.8) 10(28.6) 12 (14.6)
LVEF (%) 7 (50-61) 2 (46-57) 9 (54-62)
LA diameter (mm) 42 (36-45) 43 (37-46) 42 (35-45)
LAVI (%) 9 (30-46) 3(39-47) 4 (24-44)
12-lead diagnosis

AF 29 (24.8) 29(82.9) 0(0.0)

AFL/AT 6(5.1) 6(17.1) 0(0.0)

SR 82 (70.1) 0(0.0) 82 (100.0)

Data are expressed as number (%), median (interquartile range) or mean +standard deviation. AA: atrial arrhythmia; AF; atrial fibrillation; AFL; atrial flutter; AT; atrial
tachycardia; BMI: body mass index; CHF: congestive heart failure; CTI: cavotricuspid isthmus; ECG: electrocardiogram; EPS: electrophysiology studies; ICD: implantable
cardiac device; LA: left atrial; LAVI: left atrial volume index; LVEF: left ventricular ejection fraction; MI: myocardial infarction; PCI; percutaneous coronary intervention; PVl:

pulmonary vein isolation; RFA: radiofrequency ablation; SR: sinus rhythm; SVT: supraventricular tachycardia; VT: ventricular tachycardia.
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Fig. 2. Performance comparison between deep neural network (DNN)-based algorithm and five manufacturers’ algorithms in detecting atrial fibrillation. Top left: comparison
of proportion of conclusive tracings of each algorithm. Top right: overview of accuracy between algorithms. Bottom row: sensitivity and specificity of each device. """ P<0.001. ‘
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Table 2
Performance evaluation of atrial fibrillation diagnosis by device and algorithm used for analysis.
Device Algorithm Numberof Inconclusives CR(%) True False False True Accuracy Sensitivity PPV (%) Specificity
samples positives negatives positives negatives (%) (%) (%)
— p—
Apple MFR 117 I 19 I I 84 | 32 0 2 64 98 100 94 97 3
Fitbit MFR 117 I 22 81 I 26 1 0 68 99 96 100 100
< AliveCor MFR 117 27 I 1 77 30 0 1 59 99 100 97 98 »>
Samsung MFR 117 I 18 | | 85 I 31 0 5 63 95 100 86 93
. Withings MFR 117 | 30 " i 74 I 23 1 3 60 95 96 88 95
" Apple DNN 117 I 2 98 35 0 2 78 98 100 95 98
Fitbit DNN 117 1 I I 99 I 35 0 1 80 99 100 97 05
4 AliveCor DNN 117 |l 5 I I 9% | 35 0 2 75 98 100 95 97
Samsung DNN 117 | 1 99 I 34 1 2 79 97 97 94 98
. Withings DNN 117 1_3 I | o7 _ 31 3 2 78 96 91 94 98

CR: conclusive rate; DNN: deep neural network; MFR: manufacturer; PPV: positive predictive value.
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