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Atrial fibrillation
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« Irregularly irregular rhythm
« Absence of P wave
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AF Prevalence by Age and Sex
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Prevalence of AF in a population of 1.89 million members of a large health maintenance
organization in California. The error bars represent 95% confidence intervals. The numbers
represent the number of men and women with AF in each age category.

Go AS, et al. JAMA. 2001;285:2370-2375.
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Screening for atrial fibrillation

AlHEMIE 70| = 2ol
2020 ESC MHIS 7Ho|=2fel A

Class® Level®

« Definition and diagnosis of atrialfibrillation [ Opportunistic screening for AF by pulse taking
or ECG rhythm strip is recommended in

Recommendations Class®* Level® patients =65 years ﬂfagejﬂ-ﬂ.lﬂ,llllﬁ

When screening for AF it is recommended
that217-218

e The individuals undergoing screening are

ECG documentation is required to establish the
diagnosis of AF.

A standard 12-lead ECG recording or a sin-
gle-lead ECG tracing of 230 s showing heart

rhythm with no discernible repeating P waves informed about the significance and treatment

and irregular RR intervals (when atrioventric- implicaﬁ ons of dﬂtecting AF.

&
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ular conduction is not impaired) is diagnostic
of clinical AF.®

e A structured referral platform is organized for

screen-positive cases for further physician-led
clinical evaluation to confirm the diagnosis of
AF and provide optimal management of
patients with confirmed AF.

e Definite diagnosis of AF in screen-positive
cases is established only after physician
reviews the single-lead ECG recording of
>30 s or 12-lead ECG and confirms that it
shows AF.

Systematic ECG screening should be considered
to detect AF in individuals aged =75 years, or

Ref.> 1. Hindricks G, et al. £fur Heart /. 2020;ehaa612. 212224277

those at high risk of stroke.

©ESC 2020
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Screening for atrial fibrillation

p HZ 12- 2|E ECG 7|8 EE= 30X 0|4 Y 2|E ECGC FE"2 2 AU AF ZITh (Class 1, B)
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O|Ate] 12 2|= ECG == 30£ 0|2 T 2|= EC6 7|8 MAE 0| AF 2ot LT OHs (Class 1, 8)

* 30x Ofde| TE 2|E BC6 £ AT 2YEIX] BUS M, M8 27tst Pot, E2]et RR intervalZ 30% 0]¢2| EC6

D 65X O|AF EHX[Of|AH| WiEt £ EE= ECGRIS0]| 98t AF 7|3 HZIT0| ZHE! (Class T, B)
» 75N 0| L= £|EF N T2 AFZITHS fI¢ HAZ QI ECC A3 2|'J0| 12 =|0{0F T (Class T Tq, B)

t 213|H %l (opportunistic screening) : EHXAtLE S|Ate| O|2|2 AldliSH= RIZHATI

Table 5 Sensitivity and specificity of various AF screening tools considering the 12-lead ECG as the gold standard'”’
Sensitivity Specificity

Pulse taking”®’ 87 -97% 70-81%

Automated BP monitors™” "’ 93-100% 86-92%

Single lead ECG™™® "' 94 - 98% 76-95% g8
- =~

Smartphone apps'#%'%%171.192.212.213 91.5-98.5% 91.4 - 100% 2

Watches'7¢ 198213214 97 -99% 83-94% ©

AF = atrial fibrillation; BP = blood pressure; ECG = electrocardiogram.

Ref.> 1. Hindricks G, et al. Eur Heart J. 2020;ehaa612.
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Korean Screening Guideline for AF

2018 Cjst=MoNsts| 7jo|=afol
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Recormnmendations Class Level
Opportunistic screening for AF is recommended by pulse taking or ECG rhythm strip in 1 B
patients »65 years of age.

In patients with transient ischemic attack (TIA) or ischemic stroke, screening for AF is
recommended by short-term ECG recording followed by continuous ECG monitoring for at

i ey o
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w65 014 EHtO|P] et £ = ECGRISO| 23t AF 2|2|ZEIT0| FHE (closs 1. 8
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bas| St

In &t AF A32|H0| FHE! (class I, B)

imp

‘Sysj » 75M| O|d L= k| EF DHZ 2 AFTITIS QIet H|H[=Ql EC6 AT E['H0| 12{E|0{OF & (Class T Ia, |
B)

T 713|H Xl (opportunistic screening) : EHXtLE S|ALS| O|2| 2 AldliSH= TIZHH T

Joung BY, et al. Korean Circ J. 2018 Dec; 48(12): 1033-1080.
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Screening Guideline for AF

AlHEA|S.
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International Collaboration)

Key Point 2

Single-timepoint screening of people =65 years of age in
the clinic or community appears justified based on yield
of screening and likely cost-effectiveness. For those >75

years of age or in younger age groups at high risk of AF

or stroke, 2 weeks of twice-daily intermittent AF screen-

Ing may be warranted.

A2 24| ed=d ©H 31 A3 (A Report of the AF-SCREEN
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Freedman B, et al. Circulation. 2017;135(19):1851-1867.



Wearable Device 2t single lead EKG data (1)

‘ ORIGINAL ARTICLE ‘ - - "

-l ¥ 1000 AM 00 -

1
Apple Heart Study

Large-Scale Assessment of a Smartwatch

No. of Patients with Table 2. End-of-Study Survey.
Subgroup  AF/Total No. (%) . Notification Non-notification
: Subgroup Subgroup
Overall 153/450 (34) p——i ' Variable (N=929) (N =293,015)
-
Age New diagnosis — no. (%)
65 yr 63/181 (35) p—e—ri i _ o
55-64 yr 47114 (41) S — | Atrial fibrillation 404 (43) 3070 (1.0)
40-54 yr 34/106 (32) —— 5 Stroke 7 (0.8) 321 (0.1)
22-39 yr 9/49 (18) = C TIA 12 (1.3) 498 (0.2)
= 3 Heart failure 30 (3.2) 648 (0.2)
Female 26/102 (25) ——
Male 124/335 (37) iy Myocardial infarction 10 (1.1) 574 (0.2)
0 10 20 30 40 50 60 70 80 90 100 Major bleeding 7(0.8) 842 (0.3)
AF Yield (%) Medication use — no. (%)*
Warfarin 20 (2.2) 265 (0.1)
<Yield of Atrial Fibrillation on EC6 Patch Monitoring> Direct oral anticoagulant 202 (22) 996 (0.3)
Aspirin 338 (36) 40,774 (14)
* This category refers to medication use since enrollment in the study, as re-
ported by the participants.
"ADIE fX[2t EC6 I{X| HE2 84% UX[SIACH,
ADIE QUX|ZRE S U2 o2 LA Y2 o O] JEUMS/HES TS, SIHQYE AE 39 HIZ20| =US

Apple Heart Study (ClinicalTrials.gov.NCT03335800)
N ENLG J MED 381;20. November 14, 2019



Wearable Device 2t single lead EKG data (2)

The REHEARSE-AF Study

4% 1

Detection of AF

AliveCor (R), KARDIA

0% 1

0 10 20 30 40 50
weeks

Kaplan-Meier plot showing the estimated detection probabilities for atrial fibrillation (AF) in each study
arm over the 52 weeks of the trial.

Shaded areas represent 95% confidence regions. Log-rank P=0.004 (Mantel-Cox). RC indicates routine care

The REHEARSE-AF Study
Circulation 2017 Nov 7;136(19):1784-1794.
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Wearable Device 2 single lead EKG data (3)

ThemSToPS Randomized Clinical Trial

85

All monitored

[=4]

Matched control

P
]

Cumulative Probability of Atrial
Fibrillation Diagnosis, %
-9

0 100 200 300 365
Time Since Randomization, d

"HEUME DR SXI0A,
H02 S ECC XIS Set SZH0| 1 X|EX2 DL EHE2 HEUMS THES 59"

« Immediate group : 3.9% (53/1366) vs. Delayed group : 0.9% (12/1293)

- 2SH XS [Actively monitored group : 5.7 per 100persons- years, Observational
control group : 3.7 per 100persons-years]

Steinhubl SR, et al. JAMA. 2018;320(2):146-155.
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« Wearable devices E E2& = U= M2 X2 HBESE LAHAGI=E 20| EROILCY.
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= il EBQ—I 30-40 %: ECG- monitoring
jél uol- k” % O'” j | O|_I 6" El'. Telemetry/ in dinicnrmifrn::rsr:mhulatmﬂﬁsmder

MNo atrial fibrillation

¥

Additive non-invasive ECG-
monitoring based on
risk stratification

No further ECG- | et High atrial fibrillation risk |
monitoring Low

7|Z& 710l £ 2t¢el
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| Detection of 230 sec episode of atrial fibrillation

Prolonged noninvasive or
invasive ECG-monitoring

X 1. 24A|Zt 2. O|5 BXl 3. 8018
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CANDLE - AF Trial

-
m CP7| 8, MEy, 2419, L4 23 A7 (0|0 S5 W/ M2 HH)
n X SE U MSE: 24 HEZE (Stroke) 0] 25t 8HX} = AHIM|S0| WAE|X| 9&H= X} (Unknown origin Stroke)
- 18M| ~ 90A| A2l
- 370 O|LHe B4 HES
- HEZ RCH 13 0|LHQ| AEEMIS( Atrial fibrillation, ICD10 : 148)2 RITt 2iX| ot
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Clinical implication of Atrial fibrillatioN Detection using wearabLE device in patients with cryptogenic stroke

- The comparison between short-term continuous patch and long-term discontinuous monitoring (CANDLE —AF Trial)

At S= (O =5 / M3 E8) : o723, EHH, 2A9] (1:1:1) HE

)

fon

i

S A —

4-1-1. HSHeg SHHE SN /A= I A X3

=2 O o

: . h
Wearable Device Group 1 Wearable Device Group 2
Guideline Group (Control:N=200) (CHAL 2l2717]) (N=200): (34X A|ZE= EF 22 7]7() (N=200):
(Continous Short-term monitoring) (Discontinous Long-term monitoring)
n HEF JT 7Y ~ 302 Af0|Q] ElRH AU m | EE FT 7Y ~ 30Y AfO|9] E|AN LY n LHEF XTH 7Y ~ 30 At0]o] E|H LY
EKG monitoring EKG monitoring EKG monitoring
m B[ 0|F H7|HQ Q2 UE1 8 m E|lR 0|F H7|HQ 22 (i A= m £ 0|F H7|XQl o2 Wi ¥E
(HRA| Holter), 34 LHA| MHE (HQA| Holter), 4 &&iX| AT (HQA| Holter), B4 &3X| AXT
+ +
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= Watch : Apple, Samsung, Fitbit, Verily
= Ring : Oura, Motiv, Sleepon, Circular, Viatom

= Patch : Medtronic, VitalConnect, iRhythm, Bardy,

Sensium, Isansys, Bio Telemetry, BioBeat,
CardioCore, LifeSignals, Ezecg, etc

= Portable Devices : Eko, AliveCor

In Korea,
SEERS, Huino, ATSense, Mezoo, Skylabs, Wellysis,

Healthrian- - - -
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AOIEE 7|8e| 8 ECGELIETE AL

Remote processing
of QTc interval
Patient home Hospital/Research facility

=

Decision to initiate/continue treatment

Investigator/Physician

Varma N, et al. Girc Arrhythm Electrophysiol. 2020;13(7):e009007.



Serial analysis of ECG

Previous ECG

12 Input signals

Current ECG

12 Input signals

Detection &

Measurements

e

Vel

Detection &
Measurements

Morphology
Interpretation

Rhythm
Interpretation

QRS analysis
Rhythm eStatements, axis and voltage
*Rhythms statement changes
only comparison ST-T analysis

¢ Acute infarction or Ischemia
*First occurrence
eEvolution of the ST-T changes

*Rhythm modifiers
compared

Rhythm
Interpretation

Morphology
Interpretation

Classification

Serial Comparison
Statements

eSignificant changes have
occurred

OR
*No significant change

Classification

Digital data
storage file

¢
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First

210414 patients with 1000000 ECGs eli
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180922 patients with 649931 normal si

included in the analysis

v

\ 4
126 526 patients (70%) with 18116 patiel
454789 ECGs included 6434
in the training dataset thein
datas

Sensitivity

O] M &
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02
—— Main analysis (AUC 0-87, 95% Cl 0-86-0-88)
—— Secondary analysis (AUC 0-90, 95% Cl 0-90-0-91)
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1-specificity
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Attia ZI. Lancet. 2019 Sep 7;394(10201):861-867




CASE

62/F : Health check up / palpitation in ER

28-MAY-2016 20:12:08 INHA UNIV. CARDIOVASCULAR CTR.-ER1 ROUTINE RETRIEVAL
61 yr Atrial fibnllation with rapid ventricular response
Male ST & T wave abnormality, consider inferior 1schemia or digitalis effect
Room
Loe:1
61 yr Vent. rate 53 BPM Sinus bradycardia
Male Caucasian PR mterval 142 ms Otherwise normal ECG
QRS duration 98 ms
Techmician:| Room:CVCC QT/QTe 438/411 ms
Testmd Loc:1 PR-T axes 17 70 64 PA F P b b . I ° 1 000
robability = %o
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(1) &E1XH| X|Z(CHA2DS2-VASc score)
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(3) AF screenin?| 8
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(1) Single-lead ECG
: ESCIt0|E2}Ql0]|| 2™ Single-lead ECG= U4 AF FICHO| 7H58HH,
sensitivity2t specificity?} 48t

(2) flloj21E T 7] 2k Ci 2 24511 - Apple heart study

 AOME YX|ZRE 2EE U2 22 BX| 2 2 CiH| AEAMlEs T, S0H 8E A% 52| HIZ0| =%

(3) AlHiN| S ZIEh 242 [ 32 9712 - ThemSToPS Randomized Clinical Trial
NS 09 2Kl A RI[02]{E ECC THXA|E S3F F24H0| 1 XM DL|EE2 MElME THES

O|1, ¥31 K=o AHEES & = US.
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