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e Case

« 2020 ESC Guidelines for AF management
- CCto ABC
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Case, 62/M

Height: 169 cm / Weight: 92.8 kg / BMI: 32.49 kg/m?

Medical History>

#HTN on aspirin

# DM not on med

# Dyslipidemia

# BPH
Brief History>
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Social history and previous medication

Social history
Ex-smoker, 60 PY (quit 10YA)
Current drinker, 2~ 28/

Medication
Aspirin protect 100mg 1T daily
Pentoxifylline 400mg 1T daily
Manidipine 10mg 1.5T daily
Valsartan 80mg 1T daily
Fenofibrate 160mg 1T daily
Ursa 100mg 1T tid

Finasteride dmg 1T daily
Tamsulosin 0.2mg 2T daily
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Neurologic examination

Neurologic examination

MSE : alert, oriented to T/P/P Motor
GCS: E4V5M6 UIE : VIV
L/IE : VIV
Cranial nerve exam hand grip intact
L/R : 3mm/3mm, isocoric, prompt
EOM : full range without nystagmus Sensory :symmetrical, intact
VF defect (+/-), Rt. hemianopsia,
V/A: no change DTR
Facial expression : symm, intact Biceps : ++/++
Facial sense : symm, intact Knee : ++/++
Tongue Deviation (-) Toe sign: Equivocal
Dysarthria (-)
Nystagmus (-) Cerebellar function test
spontaneous () No dysmetria on finger to nose

gaze evoked nystagmus (-/-)
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Vital sign and laboratory findings

157/98 - 60 — 18 — 36.7
BP fluctuation : maximum 174/98 — 58 - 18 - 36.9

Fasting glucose 126~131
HbA1c 5.9

Total cholesterol 216 / TG 61 /HDL 60 / LDL 153
BUN/Cr 20/0.94

SEOUL NATIONAL UNIVERSITY HOSPITAL



ECG (2021/5/14)

62 yr Vent rate 65 BPM
Male PR interval 174 ms

QRS duration 86 ms
Room QT/QTe 452470 ms
Loc:6 P-R-T axes 40 0 123

Technician
Test md:

Normal sinus rhythm

Minimal voltage criteria for LVH. may be normal variant
T wave abnormality, consider lateral ischenua

Prolonged QT

Abnormal ECG

Referred by Unconfirmed - New
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CT Brain perfusion (2021/5/14)

CT: Low density in left occipital lobe -> possible acute infarction
CTA: No significant steno-occlusive lesion nor aneurysm in major
intracranial and extracranial arteries
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Brain MRI noncontrast (2021/5/14)

MRI: Acute infarct at left occipital lobe without hemorrhage
MRA: No significant steno-occlusive lesion at both intracranial arteries
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Brain MRI noncontrast (2021/5/14)

Last normal time O] 4.5A|ZF O] &2 = |V tPA contraindicationO| %11,
Major vessel occlusion 810{ IA thrombolysis indicationO| OfL| AL},
Posterior cerebral artery?} 2 ALCE?} spontaneous resolutionO| El case.

MRI: Acute infarct at left occipital lobe without hemorrhage
MRA: No significant steno-occlusive lesion at both intracranial arteries
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TTE (2021/5/17)

1 LALs A2C 7.14 cm|
LAAs A2C 32.84 cm2|
LAESV A-L A2C  128.13 m|

| LAESV MOD A2C 123.57 mi

EF 56%, No RWMA LA (M-mode) 58mm
Normal LV cavity size and valves LA vol 124 ml, LAVI 59.3 ml/m?




ECG (2021/5/17)

Vent. rate 68 BPM Atrial fibrillation
Male PR interval ¥ ms Moderate voltage criteria for LVH, may be normal variant
QRS duration 80 ms T wave abnormality, consider inferior 1schemia or digitalis effect
Room QT/QTe 370/393  ms Abnormal ECG
Loc: 10 P-R-T axes * 56 -50
Atrial Fibrillation
Technician
Test ind
Referred by Unconfirmed + New
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Holter (2021/5/20)

No AF/AFL

General Heart Rates
88086 QRS complexes 49 Minimum at 00:01:48 21-May
2979 Ventricular beats (3%) 64 Average
297 Supraventricular beats (< 1%) 116 Maximum at 07:44:32 21-May
<1 % of total time classified as noise 5 Beats in tachycardia (>=100 bpm), < 1% total

32116 Beats in bradycardia (<=60 bpm), 36% total
1.68 Seconds Max R-R at 23:46:43 20-May

Supraventriculars (S, J, A)

261 Isolated
8 Couplets
Ventriculars (\V, F. E. | 0 Bigeminal cycles
2867 Isolated 4 Runs totaling 20 beats
56 Couplets 8 Beats longest run 109 bpm 08:35:06 21-May
0 Bigeminal cycles 3 Beats fastest run 118 bpm 17:34:24 20-May

0 Runs totaling 0 beats

5 miffisas
LR

VE%C‘oup\é't :

SVE Ruin Leigth 6 beats (117 bpr) 11111 21 May-2020 O7:44:32 11 i i {16 BRI

Short run PAT
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Hospital course

5/14 ER visit, Aspirin => DAPT

5/16 ECG monitoring 2} 0| A{ AF & AFL
5/17 A.fib 12 lead ECG documentation
5/19 DAPT => Xarelto
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Cardiology consultation:

otk L7t i 4=H

Ab7| 2bX} Lt PCAt infarction with newly documented AfibS 2 21t | 5t UE LT},
L& S Al NSRO|| frequent APC, VPC U % 2 L} stroke unit O A continuous monitoring A| =t
OIS Y 5116 2= EE{ AF with A flutter 2 2| S #1504 5/17 monitoring off &+ T 7} X|
K| & | RELICH HTN, DL, obesity 2| risk factor 4 & 2FXHQIL| T},

Echocardiography Z 1t EF 56%, No RWMAO|H LAVI 59.3 mLim2 S 2 LAt SHE|0f )}
& L|C} Rate= 50-802] /=2 = 24X rate control ERE2 gl A= 2|,
E holter 0| = E| ¥ 0" 2 = Afib burden 2212 0 'd & L|Cf. EHXt LIO| OF& &Y
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Discharge record and medication

Summary Medication
Left PCA territory infarction Rivaroxaban 20mg 1T daily
Sx: Rt. Hemianopsia Atorvastatin 20mg 1T daily
Risk factor: HTN, DL, obesity, ex- Famotidine 20mg 1T daily
smoker, newly documented AF
Mechanism: CE Amlodipine 5mg 1T bid
Med: ASA->DAPT->NOAC Valsartan 80mg 1T daily
Initial NIHSS 1 Fenofibrate 160mg 1T daily

Ursa 100mg 1T tid

Finasteride 5mg 1T daily
Tamsulosine 0.2mg 1T daily

SEOUL NATIONAL UNIVERSITY HOSPITAL



Cardioembolic stroke has increased in Korea

Korean Stroke Registry (n=46,098)

400 -+-LAA —=-CE SVO -=- SOE -+ SUE

-
35.0 - PR +-ee. -

Percentage
N N w
S o O
o o o
1 1 1

—

o

o
1

-

o

o
1

o
o
I

o
o

2002 2003 2004 2005 2006 2007 2008 2009 2010
Year

SEOUL NATIONAL UNIVERSITY HOSPITAL Jung KH, Hong KS, Roh JK et al. Circ Cardiovasc Qual Outcomes. 2012



CE stroke is more disabling and more fatal

3-month mRS outcome: COMPASS registry (n=1233)

4 university hospitals for one year (2006)

mRS 0 mRS 1 EmRS 2 EmMRS 3 EmRS 4 EmRS 5 BmRS 6 ‘; No symptoms

No significant disability. Able to carry out all usual activities, despite
some symploms.

2 Slight disability. Able to look after own affairs without assistance, but
CE (n:'] 93) 207 13 98 109 13 19.2 unable to carry out all previous activities.

3 Moderate disability. Requires some help, but able to walk unassisted.

a Moderate severe disability. Unable to attend to own bodily needs

without assistance, and unable to walk unassisted.

5 Severe disability. Requires constant nursing care and attention,
Non-CE (n=1040) 293 241 126 8.1 57 52 bedridden, incontinent.
[ Dead

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

mCE ®mnon-CE
| OR0.41 (0.30-0.56), P<0.001

OR 0.44 (0.32-0.61), P<0.001

OR 3.88 (2.71-5.56), P<0.001

OR 4.33 (2.76-6.80), P<0.001

Good outcome (MRS 0-2) Excellent outcome (mRS 0-1) Extreme disability or death Mortality
(MRS5-6)

SEOUL NATIONAL UNIVERSITY HOSPITAL Hong KS, et al. J Stroke Cerebrovasc Dis. 2013



AF prevalence (%)

2008 0f| H|sl 2015 0f| AlEEA|
200153 7|& 80A| O| & EtXt= AFFEE0| 4.16%

0.8
0.7
0.6
0.5
0.4
0.3
0.2

0.1
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AF prevalence (%)

0.7% of the adult population
aged 220 years
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, O| 2 QI5t healthcare cost S7} FA|

P value for
2006 2007 2008 2000 2010 2011 2012 2013 2014 2015 trend . . . o
. Hospitalization %
Total Korean AF population.n 269448 315854 359695 402024 442657 481682 520070 558651 508614 639349
Patients with hospitalisations, 16639 20539 24948 28345 33214 36025 41421 46012 51223 58160 | <0.001 6.2% = 9.1%
n (%) (6.2) (6.5) (6.9) 8.2) (7.1 (7.5) 8.0) (8.2) (8.6) 9.1)
Table 2 Trends of AF hospitalisation per 1 million Korean population between 2006 and 2015
Relative Hospitalization
increase*, P value for . .
2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 % trend Relative increase 420%
Overall 767 997 1275 1529 1854 2048 2497 2914 3397 3986 420 <0.001

Temporal trends of medical cost between 2006 and 2015
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3.1
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38
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17
15
1.4
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2006 (n=62,781)

_ Cerebral infarction

Atrial fibrillation
Angina

Heart Failure
AMI
Pneumonia
COPD

CKD

ICH

Lung cancer

2012 (n=111,101)

Cerebral infarction
Atrial fibrillation
Heart Failure
Angina
Pneumonia

CKD
Gastroenteritis
Dysphea
Intracranial injury

AMI

2007 (n=69,781)

~
w

5.1
4.5
3.1
2.3
1.9
1.7
1.6
1.3

Cerebral infarction
Atrial fibrillation
Angina

Heart Failure

AMI

Pneumeonia

COPD

CKD

Lung cancer

Intracranial injury

2013 (n=116,102)

'.::l

4.4
3.9
36
2.1
2.0
15
1.4
1.4

Cerebral infarction
Atrial fibrillation
Heart Failure
Angina
Pneumonia

CKD
Gastroenteritis
Dizziness

Dyspnea

AMI

2008 (n=75,806)

~
B

4.7
4.6
2.6
2.4
1.8
1.8
1.6
1.3

Cerebral infarction
Atrial fibrillation
Heart failure
Angina

Pnemonia

AMI

CKD

COPD

Lung cancer

Fracture of femur

2014 (n=130,441)

5
1
4.5
3.7
3.6
2.0
1.8
1.6
1.5
14

Cerebral infarction
Atrial fibrillation
Heart failure
Angina
Pneumonia

CKD
Gastroenteritis
Dizziness

Dyspnea

AMI

2009 (n=83,721)
Cerebral infarction

Atrial fibrillation

Angina
Heart failure
Pnemonia
AMI

CKD

Lung cancer
COPD

Fracture of femur

2015 (n=144,724)

0 Cerebral infarction

Atrial fibrillation
Heart failure
Pneumonia
Angina

CKD
Gastroenteritis
Dyspnea

1.6 Dizziness

Intracranial injury

2010 (n=93,102)
Cerebral infarction

Atrial fibrillation

w

Heart failure
Angina
Pnemonia
CKD

AMI

Lung cancer

Gastroenteritis

|l o T o]
U NN o R NN

Fracture of femur

2016 (n=169,678)

Cerebral infarction

Atrial fibrillation
Heart failure
Pneumonia
Angina
Gastroenteritis
Dizziness

CKD

Abdominal pain

L e B S R
W w N R w oo

Fracture of femur

2011 (n=97,903)

4.5
3.9
3.3

Cerebral infarction
Atrial fibrillation
Heart failure
Angina

Pnemonia

CKD

AMI
Gastroenteritis
Lung cancer

COPD

2017 (n=159,004)

5.5
4.7
4.2
2.6
2.4

1.7
1.6

Atrial fibrillation
Cerebral infarction
Heart failure
Pneumonia
Angina
Gastroenteritis
Dizziness

CKD

Fracture of femur

Abdominal pain

SEQOUL NATIONAL UNIVERSITY HOSPITAL

Lee SR, Choi EK, Lip GYH, et al. 2020 JCM




3.7Hl, 58 S7} A|Z

Patients with AF had a 3.7-fold increased risk of all-cause death and a 5-fold
increased risk of CV death compared with the general population.

The standardized mortality ratio for all-cause death was the highest in young
patients and decreased with increasing age.

CV disease was the leading cause of death and cerebral infarction was the
most common cause as a specific disease.

St:andardl_zed mortallty_ratlos of Cause of death
patients with AF according to age
Rank AF patients
ICD-10 codes Number
30 (%)
1 Diseases of the circulatory system (1) 1,701
& (38.0
2 125 | )
& 2 Malignant neoplasms (C) 1,046
] 23.4
;“_E 20 (23.4)
= 3 | Diseases of the respiratory system (]) 372 (8.4)
e
=
g 15 s ) - R N
- 4 | Symploms, signs and abnormal clinical and laboratory findings, | 275 (6.2)
=1 not elsewhere classilied (R)
T L Endocrine, nutritional and metabolic d N
= h : Death
= 6 Injury, poisoning and certain other coi o : e o - I
8 5 causes (S & T) Diseases of the circulatory system (I) | 1701 (38.0) |
« . . _ . Cerebrovascular diseases (160-9) 732 (16.3)
7 Discases of the digestive system (K) 1 t
0 s -D' fu our tem (1 Ischemic heart diseases (120-5) 368 (8.2)
iseases of the genilourinary system 1 i
<20 20s 30s 40s 50s 60s 70s 80s- = : & — Hypertensive diseases (110-3) 151 (3.4)
9 | Certain infectious and parasitic disease - | - I
Age Gruup - . - Heart failure (I50) 145(3.2)
10 | Diseases of the nervous system (G) N N | - ]
£ Other circulatory diseases 305 (6.8)
== == = Total Men e Women

SEQUL NATIONAL UNIVERSITY HOSPITAL Lee E, Choi EK, et al. PLoS One 2018



2020 ESC guidelines: Management of AF

CC To ABC

Confirm AF

 —— Il | - ] A 12-lead ECG or a rhythm strip showing AF pattern for 230 s

Characterise AF (the 4S-AF scheme)

Stroke risk (5 S ity of AF burden (Sb)
X f‘:l IICH-((J1 /—\ an‘l UC"(J /_\

Substrate severity (Su)

\_/ SYTVET??‘ISCVG‘IW(SYJ v atrial enlargementiibrasis)
T ~r

reat AF: The ABC pathway

C

Comorbidities/

A B

Anticoagulation/ Better Cardiovascular
Avoid stroke symptom risk factor
control

management

1. ldentify low-risk patients Assess symptoms, Comorbidities and
CHA;DS:-WASe O(m), 1(f) Qol and patient's cardiovascular risk
preferences factors
2. Offer stroke prevention if
CHA,DS,VASe 21(m), 2(f) Optimize rate
Assess bleeding risk, address control Lifestyle changes
maodifiable bleeding risk factors (obesity reduction,
Consider a rhythm regular exercise,
3. Choose OAC (NOAC or VKA control strategy reduction of alcohol use, §
with wellmanaged TTR) (CV, AADs, ablation) etc.) g
w
@

SEOUL NATIONAL UNIVERSITY HOSPITAL Hindricks G, et al. EHJ 2020



Confirm AF and Characterization AF

Recommendations for diagnosis of AF Class Level

ECG documentation is required to establish the diagnosis of AF.

A standard 12-lead ECG recording or a single-lead ECG tracing of 230 s

showing heart rhythm with no discernible repeating P waves and irregular RR I B
intervals (when atrioventricular conduction is not impaired) is diagnostic of

clinical AF.

Structured characterization of AF, which includes clinical assessment of

stroke risk, symptom status, burden of AF, and evaluation of substrate,

should be considered in all AF patients, to streamline the assessment of AF lla C
patients at different healthcare levels, inform treatment decision making, and

facilitate optimal management of AF patients.

SEQUL NATIONAL UNIVERSITY HOSPITAL Hindricks G, et al. EHJ 2020



Characterization AF

DESCRIPTION

Commonly used
assessment tool(s)

<
)
— Stroke
risk

| |
|

Truly low risk of stroke
* Yes
* No

CHA;DS,-VASc score

._,_.-"ﬂ\l —~ g 1""'-;»._“ f\
(

| S

N

ot B,

/ t\-\w“‘ﬂ ~ “\:,\‘.5\‘% / N~ &“"ar«“ﬁ\\\s f R\"!‘\a""; = ~/ %\\\)
4 \ -
Symptom “——/  Severityof ‘“— Substrate —
severity ‘} l AF burden ] severity l
Sy I~ \ . (Sb) P — \ . (Su) ) f;‘_"
— ¢ > N— N~
\%.h,___ ‘\\ 6:: — s__;:u 2 e \
f"*fﬂ\/ : ; .%"‘s..rf"fh‘*"a r "ﬁ‘w’ﬁ

*"’m”‘m// ‘k"xf’;\ ‘I

J

* Asymptomatic/mildly
symptomatic

* Moderate

* Severe or disabling

EHRA symptom score

Qol questionnaires

* Spontaneously terminating
= AF duration and density of
episodes per unit of time

» Temporal pattern of AF
(Paroxysmal, Persistent,
Long-standing persistent,
Permanent)

» Total AF burden (total time
in AF per monitoring period,
the longest episode, number
of episodes, etc.)

* Comorbidities/
cardiovascular risk factors

* Atrial cardiomyopathy
(atrial enlargement /
dysfunction / fibrosis)

* Clinical assessment
Incident AF risk scores,
AF progression risk scores

* Imaging (TTE, TOE, CT,
cardiac MRI), biomarkers

©ESC 2020

SEQOUL NATIONAL UNIVERSITY HOSPITAL

Hindricks G, et al. EHJ 2020



Confirm AF

Vent. rate 68 BPM Atrial fibrillation
Male PR interval ¥ ms Moderate voltage criteria for LVH, may be normal variant
QRS duration 80 ms T wave abnormality, consider inferior 1schemia or digitalis effect
Room QT/QTe 370/393  ms Abnormal ECG
Loc: 10 P-R-T axes * 56 -50
Atrial Fibrillation
Technician
Test ind
Referred by Unconfirmed + New
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Characterization AF

DESCRIPTION

Commonly used
assessment tool(s)

Stroke |
risk
| (St)

Truly low risk of stroke
* Yes
* No

CHA;DS,-VASc score

CHA2DS2-VASc 4
(HTN, DM, prior stroke)

éymptorh Séverity c;f
severity AF burden
Gy ~ (Sb)

* Spontaneously terminating
= AF duration and density of
episodes per unit of time

* Asymptomatic/mildly
symptomatic

* Moderate

* Severe or disabling

Paroxysmal

EHRA symptom score » Temporal pattern of AF
(Paroxysmal, Persistent,

Qol questionnaires Long-standing persistent,

Substrate
severity

U

» Comorbidities/
cardiovascular risk factors

* Atrial cardiomyopathy
(atrial enlargement /
dysfunction / fibrosis)

* Clinical assessment
Incident AF risk scores,
AF progression risk scores

* Imaging (TTE, TOE, CT,
cardiac MRI), biomarkers

Young age, newly
diagnosed AF, but,
HTN, DM, prior stroke

Permanent)

EHRA symptom class
2b (moderate): . TOE;:I AF burrjen I(total tirr;e

c 0 in AF per monitoring period,
Normal daily activity the longest episode, number
not affected by of episodes, etc.)
symptoms related to
AF, but patient

troubled by symptoms

SEOUL NATIONAL UNIVERSITY HOSPITAL

LA size 58mm

Hindricks G, et al. EHJ 2020



“A” : Anticoagulation/Avoid stroke

reat AF: The ABC pathway

-

A B C

Comorbidities/

Anticoagulation/ Better Cardiovascular
Avoid stroke symptorl'n risk factor
contro management

1. Identify low-risk patients Assess symptoms, Comorbidities and
CHA,DS,-VASc 0(m), 1(f) Qol and patient’s cardiovascular risk
preferences factors
2. Offer stroke prevention if
CHADS;VASc 21(m), 2(f) Optimize rate
Assess bleeding risk, address control Lifestyle changes
modifiable bleeding risk factors (obesity reduction,
Consider a rhythm regular exercise,
3. Choose OAC (NOAC or VKA control strategy reduction of alcohol use,

(CV, AADs, ablation) etc.)

\ with well-managed TTR) /

Hart RG, et al. Ann Intern Med 20017, Ruff CT, et al. Lancet 2014,

SEQOUL NATIONAL UNIVERSITY HOSPITAL Hindricks G, et al. EHJ 2020



“A” : Anticoagulation/Avoid stroke

NOAC vs. Warfarin

Warfarin vs. placebo

A

Anticoagulation/
Avoid stroke

‘ 19% stroke/SE

‘ 64% stroke risk risk reduction

reduction
51% reduction in

‘ 26% reduction in hemorrhagic stroke

all-cause mortality

‘ 10% reduction
in all-cause mortality

‘ 52% reduction
2. Offer stroke prevention if .
CHA.DS,VASC 21(m), 2(f) in ICH

Assess bleeding risk, address
modifiable bleeding risk factors

1. Identify low-risk patients
CHA,DS,-VASc 0(m), 1(f)

3. Choose OAC (NOAC or VKA NOAC {events) Warfarin (events) RR (95% C1) P
with well-managed TTR) RE-Ly** 134/6076 199/6022 —.—' 0-66 (0.53-0-82) 00001
J ROCKET AFH 2697081 306/7090 ——— 088 (075-103) 012
ARISTOTLE'E 212/9120 265/9081 —-— 0-80 (0-67-0-95) 0-012
ENGAGE AF-TIMI 48° 296/7035 337/7036 — 088 (075-102) 010
Combined {random) 911/29312 1107/29229 —@— 0-81 (0-73-0-91)  <0-0001
ﬂ!r, — 1.0 S ?-IO
Favaurs NOAC Favours warfarin
Pooled NOAC  Pooled warfarin RR (95% CI) p
(events) (events)

Efficacy

Ischaemic stroke 66529292 724/29221 —e—- 092 (0-83-1-02) o010
Haemarrhagic stroke 13029292 263/29221 —@— 0-49 (0-38-064)  <0-0001
Myacardial infarction 41329292 432/29221 — 0-97 (0-78-1.20) o7
All-cause mortality 2022/29292  2245/29221 4@. 0-90 (0-85-0-95) 00003
Safety

Intracranial haemorthage 20429287 425/29211 —s— 0-48(0-39-0-58)  <0-0001
Gastrointestinal bleeding  751/29287 59129211 e 125(101-155) 0043

UI.! U!b .I!
-+ —
Favours NOAC Favours warfarin

Hart RG, et al. Ann Intern Med 20017, Ruff CT, et al. Lancet 2014,

SEQOUL NATIONAL UNIVERSITY HOSPITAL Hindricks G, et al. EHJ 2020



Current thromboembolic risk stratification in AF patients

CHA2DS2-VASc risk factor m

Congestive heart failure CHA2DS2-VASc Adjusted
Signs/symptoms of HF or objective evidence +1 stroke rate
of reduced LVEF (%lyear)
Hypertension 0 0
Resting blood pressure >140/90 mmHg on at +1
least two occasions or current 1 1.3
antihypertensive treatment 2 29
Age 75 years or older +2

ge >y 3 3.2
Diabetes mellitus
Fasting glucose>125 mg/dL or treatment with +1 4 4.0
oral hypoglycemic agent and/or insulin 5 6.7
Previous stroke, TIA or TE +2 6 9.8
Vascular disease 7 96
Previous MI, PAD, or aortic plaque * '
Age 65-74 years +1 8 6.7
Sex category (female) +1 9 15.2

SEQUL NATIONAL UNIVERSITY HOSPITAL ESC 2016 AF management guideline, Lip GYH, et al. Chest 2010



2020 ESC AF management guideline

[ Patient with Atrial Fibrillation; Eligible for Oral Anticoagulation ]
v
[ AF patients with prosthetic mechanical heart valves or moderate-severe mitral stenosis? ]
| T
No Yes
\ 4 v
Step 1 Identify low-risk patients VKA with high time in
therapeutic range
l (target INR range depends
on type of
Low stroke risk? valve lesion or prosthesis)
(CHA,DS,-VASc scere: 0 in males 1 in females)
1 I
No Yes
v v
Step 2 No antithrombotic
Consider stroke prevention (ie. OAC) in all AF patients with treatment

CHA,DS,-VASc =1 (male) or =2 (female)
Address modifiable bleeding risk factors in all AF patients.
Calculate the HAS-BLED score.

If HAS-BLED =3, address the modifiable bleeding risk factors
and ‘flag up’ patient for regular review and follow-up.
High bleeding risk scores should not be used
as a reason to withhold OAC.

2
( CHA,DS, VASC )
=1 (male) fIJI' =2 (female) >2 (male) or zl3 (female)
+ + L] L]
et Recommendatlc_ms for tht:z prevention of Class Level
Lol s TR thrombo-embolic events in AF
Step 3 Begin NOAC (or VKA with high time q c c 0 o
i . En terapeutcrage) dgd For stroke prevention in AF patients who are eligible
NOACs generally recommende 0
as fistlne therapy for OAC for OAC, NOACs are recommended in preference to |

VKAs (excluding patients with mechanical heart
valves or moderate-to-severe mitral stenosis.

SEOUL NATIONAL UNIVERSITY HOSPITAL Ruff CT, et al. Lancet 2014, ESC 2020 AF management guideline



Table 1. Characteristics of the populations with previous stroke or TIA included in the meta-analysis

RE-LY

ROCKET AF

ARISTOTLE

NOAC vs. warfarin in patients with AF and previous stroke or TIA

ENGAGE
AF-TIMI 48

Study population

Allocated to non-VKA/
warfarin

Period in the therapeutic
INR range (for patients
allocated to warfarin)

Duration of follow-up

(median, IQR)
Males (n, %)

CHADS2 score

Hypertension (n, %)

On aspirin at randomiza-

tion (n, %)

VKA naive (n, %)

SEOUL NATIONAL UNIVERSITY HOSPITAL

3623

2428/1195

63%

2.0 (1.14-2.86) years

2279 (62.9%)

0 (0%)
377 (10.4%)

3246 (89.6%)

2783 (76.8%)

1444 (39.9%)

1614 (44.5%)

7468

3754/3714

57.1%

676 (510-845) days

4538 (60.8%)

The median
CHADS?2 score
was 4 (inter-
quartile range:

3-5)
6343 (84.9%)

2808 (37.6%)°

3039 (40.7%)

3436

1694/1742

65.0%

1.8 (1.4-2.3) years

2152 (62.6%)

0 (0%)

268 (8%)
3168 (92%)

2858 (83%)

1067 (31.1%)

1354 (39.4%)

5973

3982/1991

68.4%

2.8 years

3694 (61.8%)

4000 patients
(67.0%) had a
CHADS2 =3)

5151 (86.2%)

1685 (28.2%)

2369 (39.7%)

Ntaios G, et al. Joural of Stroke 2017



NOAC vs. warfarin in patients with AF and previous stroke or TIA

Stroke/SE Hemorrhagic stroke
non-VKA Warfarin Peto Odds Ratio Peto Odds Ratio non-VKA Warfarin Peto Odds Ratio Peto Odds Ratio
Study or Subgroup Events Total Events Total Weight Peto, Fixed, 95% Cl Peto, Fixed, 5% CI Study or Events Total Events Total Weight Peto, Fixed, 95% Cl Peto, Fixed, 95% Cl
ARISTOTLE 73 1684 83 1742 186% 0.76[0.56, 1.03] e ARISTOTLE 12 1694 3 1742 26.0% 0.42[0.23,0.77) ——
ENGAGE AF-TIMI 48 (60mg) 125 1976 145 1991 288%  0.86([0.67,1.10] —— ENGAGE AF-TIMI 48 (60mg) 16 1976 31 1991 284%  0.53(0.30,034) ==
RELY {150mg) 51 1233 65 1185 12.7% 0750052108 —— 1 RELY (150mg) 5 1233 18 1195 139% 0.31[0.14,0.70] .
ROCKET-AF 179 3754 187 3714 399%  0.94[0.77,1.17) —— ROCKET-AF 22 3754 30 3714 31.6%  0.73[0.42,1.24] —
Total (95% CI) 8657 8642 100.0%  0.86[0.75,0.98] i Total (95% C1) 8657 8642 100.0%  0.51[0.38,0.69] <
Total events 428 495 Total events 55 110
Heterngenaity Chi*=1 93, df=3 (P=059),F=0% o5 o7 i 3 Heterogeneity: Chi*= 3 44 df=3(P=033);F=13% o7 o 5 Fa—t

Testfor overall effect: Z=2.28 (P = 0.02) Favours non-VKA Favours warfarin Testfor overall effect 2= 4.29 (P < 0.0001) Favours non-VKA Favours warfarin

Stro ke non-VKA Warfarin Peto Odds Ratio Peto Odds Ratio Intracranlal bl%dlng Warfarin Pelo Odds Ratio Peto Odds Ratio

Study or Subgroup Events Total Events Total Weight Peto, Fixed, 95% Cl Peto, Fixed, 95% CI Study or Subgroup Events Total Events Total Waight Peto, Fixed, 95% CI Peto, Fixed, 95% CI

ARISTOTLE BT 1694 96 1742 18.9% 0.71[052,097] ——*—— ARISTOTLE 15 1694 41 1742 220% 0.40 [0.24, 0.68] ——

ENGAGE AF-TIMI 48 (60mp) 118 1976 136 1991 28.8% 087 [0.67,1.12] — =T ENGAGE AF-TIMI 48 (60mg) 27 1976 48 1691 204% 0.57 [0.36, 0.80] ==

RELY {150mg) 47 1233 59 1185 12.3% 076[0.52,113) ————1— RELY {150ma) 13 1233 30 1195 16.9% 0.43[0.24, 0.79] ——

ROCKET-AF 171 3754 172 3714 398% 098[0.79,1.22] — ROCKET-AF 34 3754 46 3714 3.6% 0.73[0.47,1.13] — &

Total (95% CI) 8657 8642 100.0% 0.86 [0.75, 0.99] - Total (95% CI) 8657 8642 100.0% 0.54[0.42,0.70] >

Total events 403 463 Totsl events [:1] 165
iy = = = = t + + t ty: Chi*= = = = y t t }

Heterogeneity. Chi*=2.27 df = 3 (P=0.35), F= 8% is 07 1 3 Heterogeneity. Chi*= 360, df=3 (P=0.31)F=17% 02 05 3 [

i i . 5 2
Testfor overall effect: 7= 210 (P = 0.04) Eavouss non VA Favoura Warkiki Testfor overall effect: Z=4.81 (P < 0.00001) Favours non-VKA Favours warfarin

Disabling or fatal stroke Death from any cause
non-VKA Warfarin on-VKA

Peto Odds Ratio Peto Odds Ratio Warfarin Peto Odds Ratio Peto Odds Ratio
Study or Subgroup Events Total Events Total Weight Peto, Fixed, 95% CI Peto, Fixed, 95% CI Study or Subgroup Events Total Events Total Weight Peto, Fixed, 95% Cl Peto, Fixed, 95% CI
ARISTOTLE 39 1684 46 1742 18.4% 0.87 [0.57,1.3] = ARISTOTLE 120 1694 150 1742 17.9% 0.98[0.69,1.12 - 1
ENGAGE AF-TIMI 43 (60mg) 51 1976 61 1991 24.1% 0.84[0.58,1.23 — = ENGAGE AF-TIMI 48 (60mg) 231 1976 276 1991 30.9% 0.82[0.68,0.99] —
RELY {150mag) 33 1233 44 1195 165% 072[046,113) —*—1— RELY (150mg) 108 1233 107 1195 13.7% 092[0.74,1.29] .
ROCKET-AF 92 3754 98 3714 41.0% 0.93[0.69, 1.24] — ROCKET-AF 288 3754 204 3714 375% 0.97[0.82,1.14] ——
Total (95% CI) 8657 8642 100.0%  0.86[0.71,1.03] - Total (95% CI) 8657 8642 100.0%  0.90 [0.82,1.00] -
Total events 215 249 Total events 756 827
Heterogeneily. Chi*= 0.6, df = 3 (P = 0.83); F= 0% o5 o7 5 = Heterogeneity: Chi*=1.93, df = 3 (P = 0.59), F= 0% R 53
Testfor overall sfiect Z=1.63 (P = 0.10) Favours non-vKA Favours warfarin Test for overall affect: Z=1.68 (P = 0.06) Favours non-VKA Favours warfarin

This updated meta-analysis in 20,500 AF patients with previous stroke or TIA shows that,
compared to warfarin, NOACs are associated with a significant reduction of any stroke or
systemic embolism, hemorrhagic stroke, and ICH during a median f/u of 1.8-2.8 years.

SEQOUL NATIONAL UNIVERSITY HOSPITAL Ntaios G, et al. Joural of Stroke 2017



NOAC vs. Warfarin in AF patients with a prior history of prior stroke

Table 2. The cumulative risk of clinical cutcomes according to antithrombotic therapy.

Journal of - -
(8‘). Clinical Medicine mi\DPI Outcome Warfarin DOAC *HR(95% CI)  p-Value
7 & Event (IR) Event (IR)

Recurrent stroke 2204 (4.9) 1184 (4.2) 0.67 (0.62-0.72) <0.001

Artide Major bleeding 1263 (2.6) 633 (2.2) 0.73 (0.66-0.80) <0.001

Composite outcome 3387 (7.4) 1765 (6.4)  0.69 (0.65-0.73) <0.001

2 2 - Recurrent stroke + major bleedin . ¢ ¢

Effectiveness and Safety of Direct Oral Anticoagulant e i reamtanke ®  smge  awl  0momam <o

. . . . Fatal major bleeding 188 (0.4) 60 (0.2) 0.50 (0.37-0.68) <0.001

for Secondary Prevention in Asians with Fatal composite vutcome @114 603 0650507 <000

' . [ . All-cause death 3169 (6.4) 2092 (7.4) 0.84 (0.80-0.89) <0.001
Atrlal Flb rlllatlon * Inverse probability of treatment weighting (IPTW) adjustment. Abbreviation: Cl, confidence interval; DOAC,

direct oral anticoagulant; HR, hazard ratio; IR, incidence rate.

Compared to warfarin, DOACs were associated with lower risk of recurrent stroke (HR 0.67,
95% Cl 0.62-0.72), major bleeding (HR 0.73, 95% Cl 0.65-0.73), and mortality. DOAC use
resulted in a consistent trend of improved outcomes in the subgroups of patients with severe,
disabling, and recent stroke

A. Time lapse from previous stroke <6months B. ICU admission related to previous stroke C. Rehabilitation therapy after previous stroke

Warfarin  DOAC Warlarin -~ DOAC Warfarin  DOAC
Outcoms (n=0538) (r=2961) Outcome {meB2E)  (n=7506) Outcome (n=2429) {m=2552)

Event Ewvant (IR} Event IR) HR [25% Clj Ewent (IR] Event {IR) HR {85% CI)
Recurrent stroke A04 (7.8 24980 m 0.BS |fj.'.':$-L|‘.il!¥J Recumant stroke GTBES) 316 [54) [ ] :' 070 [081-081)  Recumant stroka T4 (75} 184 [7.5) |-I-| 083 0ET-1.01)
Major bleeding 186(27) SE(2M - I 062 (0.46-085) | Major bleeding 298(32) 188(32) R E 08T [0.72-106  Wajor bleeding 11530 &8eT) I-IE‘I 0.84 {D61-1.16)
Composite aubcome B41 {10.4) 299 {11.1) - . 081 (0.70-083)) Compesite outcome (A7) 40045 [ ] 075 (067045  Composile outcome 366 (10.3) 245 {10.1) III 086 (0.7 2-1.02)
All-cause death THEY 073 |-dl-| 055 (0.79-114)  All-cause death BIHHET) 04 (1.7) m: QBT (O.7E-097)  Al-cause death 287 (1.2) 236 (8.2) l-jl 083077112
Fatal recurrent stroke Nz 52018 |—I,—-| 0BT (0.00-125)  Falal recumint strake 103 10817 I—I—| 075 (057-09%  Fatal mecurrent stroke S1{1.3 38{15) I—I—- 076 (0.48-1,19)
Fatal major bleading 24(03) 3@t |—|—I-| 034 (110-1.17)  Fatal major bleeding 35 (04) 1603 i—l—-—| 064 [0.34-920)  Fatal major bleading 1303 301} I—I--—-I 042 (0911 62}
Fatal eomposite oubeoma 03{15 519 |_|_L| (B0 (0671 14)  Falsl composite ouleome 158.018) ME{20) I-I-I 073 [056-084)  Falal composite outeome 316 42{18) I—H 074 (D 4R-1.12)

UTTTI_?i LU Umi
Faver DOAL = Harari (3 == Favor Warfarin Favor DOAL e HE22r () == Favor Wasfarin Faves DOAL s Here (e = Favor Warkarin

Figure 2. Comparison of clinical outcomes according to antithrombotic therapy among subgroups with recent or severe/disabling stroke. Cl = confidence interval,
DOAC = direct oral anticoagulant; HR = hazard ratio, ICU = intensive care unit, IR = incidence rate.

SEOUL NATIONAL UNIVERSITY HOSPITAL Park JS, Lee SR, Choi EK, Lip GYH, et al. JCM 2019



Drug adherence

I S

Time to peak levels (h)
Half-life (h) 12-17 5-13 9-14 10-14

Simulating one single missed dose for Poy .

BID vs OD Il !l e 8| ﬂ
. Invn!vrn:rnt&ﬂa:uly members

‘ ‘\m

with T,,,=12 hr; = : ! A Pre-specified follow-up

Toa=3 hr : Teaching & education

. ; Technology aids
] ; ¢ Missed = ks
T T T T T i dose & 4
5 ] 7 8 9 10 Pharmacy databases
Once-vs. twice
Day daily regimens

o

— Dose delivered OD

Concentration

{Remote) electronic
monitoring

Vrijens B, et al. Europace 2015

SEOUL NATIONAL UNIVERSITY HOSPITAL
2018 EHRA NOAC practical guideline executive summary



OAC adherence in Korean AF population

>

Proportion of adherent users (%)

m

Proportion of patients (%)

78.3+243 78.7 1 25.2 774+ 249 79.8 + 22.0 =
T L100 8
o
=]
] e &
g
© §
n
1]
L]
]
20 3'.;
64.9% 5
All NOACs Dabigatran Rivaroxaban Api:('aban )
(n=67,119) (n=22,373) (n=28,059) (n=16,687)

|:| Proportion of adherent (PDC z 80%) users (Left axis)

—— Mean PDC (%) (Right axis)

807 wm Al NOACS (n=67,119) Adherent
Bl Dabigatran (7=22,373) (= 80%)
501 mm Rivaroxaban (n1=28,059)
1 Apixaban (7=18,587)
40 Non-adherent (< 80%)
30
20
10- III
LB .
0%  10%  20%  30%  40%  50%  60%  70%  80%  90%  100%

Proportion of days covered

SEQOUL NATIONAL UNIVERSITY HOSPITAL

Major cardiovascular event

Warfarin (reference)
NOAC adherent
NOAC nan-adherent

Person-
Years

57 395
47668
25166

Number of
Events

3523
2482
1806

Ischaemic stroke/systemic embolism

Warfarin {reference)
NOAG adherent
NOAC nan-adherent

Person-
Years

57755

47853
26377

Number of
Events

2931
2013
1483

Major bleeding

Warfarin {reference)
NOAC adherent
NOAC nan-adherent

Person-
Years

58755
48140
25298

Number of
Events

1868
1263
656

Myocardial infarction

Warfarin (reference)
NOAG adherent
NOAC non-adherent

Person-
Years

60582
48 569
26141

Number of
Events

885
569
443

oo | Moswcy  Pvlue

6.14 (5.94-6.35) f 1

5.21 (5.00-5.42) b : 0.71 (0.67-0.76) <0.001

7.18 (6.85-7.52) b 0.04 (0.88-1.01) 0,001
0.50 075 1 1.25

g | o

5.08 (4.80.5.25) ! 1

421403439 ™ I 0,63 (0.60-0.65) <0.001

5.84 (5.55-6.15) et 0.99(0.93-1.05) 0693
050 075 1 1.25

!:[:‘Stgl;a ) M(’;?;gl')m P value

3,21 (307-336) t 1

2,62 (248-2.77) =2 . 0.77(0.71-0.83)  <0.001

2.75 (2.55-2.96) —_— 0.79(0.73-0.87) <0.001
050 075 1 125

Crude rate Adjusted HR Hivlus

(95% CI) (95% CI)

146 (1.37-156) ! 1

1.17 (1.08-1.27) '—'—: 0.90 (0.80-1.00) 0.072

169 (1.54-1.86) —— 113{1.031.25) 0014
05 075 1 1.25

Kim D, Yang PS, Lip GYH, Joung B, et al. Europace 2019



Better adherence, better clinical outcomes

Major cardiovascular event Ischaemic stroke/systemic embolism
_ 14 P for trend < 0.001 _ 14 P for trend < 0.001
o o
;a”'”a gilz-kfe
B A TN s ———— R Do)
£ 08 T
=1 =
= 0'4. —
< ¥
ulz T L} L L 0.2 L] L] L Ll
40~70% T70~80% 80~90% 90~100% 40~70% T70~80% 80~90% 90~100%
Proportion of days covered Proportion of days covered
Major bleeding Myocardial infarction
_ 14- P for trend = 0.619 ” 14- P for trend < 0.001
o o
32 1.2‘ ag 1.2‘ R fe
3 1 a 1 (Reference)
4 4
I 08 I
2 o6 2
g |
- g
40~70% 70~80% 80~90% 90~ 100% " 40~70% 70~80% 80~90% 90 ~100%
Proportion of days covered Proportion of days covered

Figure & Risk of adverse outcomes according to gradual increase of NOAC adherence. Cl, confidence interval; HR, hazard ratio.

SEQUL NATIONAL UNIVERSITY HOSPITAL Kim D, Yang PS, Lip GYH, Joung B, et al. Europace 2019



CHA2DS2-VASc 4, Start NOAC

Summary
Left PCA territory infarction

Sx: Rt. Hemianopsia

Risk factor: HTN, DL, obesity, ex-
smoker, newly documented AF

Mechanism: CE
Med: ASA->DAPT->NOAC
Initial NIHSS 1

SEOUL NATIONAL UNIVERSITY HOSPITAL

Medication
Rivaroxaban 20mg 1T daily
Atorvastatin 20mg 1T daily
Famotidine 20mg 1T daily

Amlodipine dSmg 1T bid
Valsartan 80mg 1T daily
Fenofibrate 160mg 1T daily
Ursa 100mg 1T tid

Finasteride 5mg 1T daily
Tamsulosine 0.2mg 1T daily



“B”, Better symptom control (rate/rhythm control)

reat AF: The ABC pathway

A B

Anticoagulation/ . B,-ﬁttteo:-n
Avoid stroke ymp
control

1. Identify low-risk patients Assess symptoms,
CHA,DS,-VASc 0(m), 1(f) Qol and patient’s
preferences
2. Offer stroke prevention if
CHADS;VASc 21(m), 2(f) Optimize rate
Assess bleeding risk, address control
modifiable bleeding risk factors

Consider a rhythm
3. Choose OAC (NOAC or VKA control strategy

C

Comorbidities/
Cardiovascular
risk factor
management

with well-managed TTR) (CV, AADs, ablation)

SEQOUL NATIONAL UNIVERSITY HOSPITAL

Comorbidities and
cardiovascular risk
factors

Lifestyle changes
(obesity reduction,
regular exercise,
reduction of alcohol use,
etc.)

Hindricks G, et al. EHJ 2020



“B”, Better symptom control (rate/rhythm control)

Better
symptom
control

Assess symptoms,
Qol and patient’s
preferences

Optimize rate
control

Consider a rhythm
control strategy
(CV, AADs, ablation)

SEOUL NATIONAL UNIVERSITY HOSPITAL Hindricks G, et al. EHJ 2020



Better
symptom

“B”, Better symptom control (rate/rhythm control)

Outline of rate control therapy
|

v

Background therapy
in all AF patients

v v

First choice therapy
in patients with no
or minor symptoms

Therapy after failure of
rhythm control

v

Therapy when risks
restoring SR
outweigh benefits

|

* Lenient rate control
* Heart rate <110 bpm (12 lead ECG)

control

Assess symptoms, Choice of drugs for rate contral
QoL and patient’s ¥
preferences [ Assess comorbidities ]
L] T ] ]
Obtimize rate None or Hypertension or HFrEF Severe COPD Preexcited AF/AFL
Pwmml HFpEF or Asthma +
i { Ablation
Consider a rhythm 1st Line treatment:
control strategy « Beta-blocker or st line treatment: 1stline treatment:
(CV, AADs, ablation) « NDCC Beta-blocker NDCC
v ¥ v
Clinical reassessment®
+ L 2 +
[ Suboptimal rate control (resting heart rate >110 bpm), worsening of symptoms or quality of life? ]
| T | T T T
No Yes No Yes No Yes
¥ v ¥
Continue: Continue: Continue:
+ Beta-blocker or Beta-blocker NDCC
*NDCC
Consider 2nd line treatment: Consider 2nd line treatment: Consider 2nd line treatment:
+ Digoxin/digitoxin and/ or * Beta-blocker and/ or + NDCC and/ or
+ Beta-blocker and/ or® - Digoxin/ digitoxin and/ or + Digoxin or Digitoxin
+NDCC + Amiodarone
+ ¥ L2
[ Suboptimal rate control (resting heart rate >110 bpm), worsening of symptoms or quality of life? ]
T T T T | T
No Yes No Yes No Yes
¥ ¥ ¥
Continue: Continue: Continue:
= Digoxin/digitoxin and/ or Beta-blocker and/ or NDCC and/ or
+ Beta-blocker and/ or® Digoxin/ digitoxin and/ or Digoxin or Digitoxin
+ NDCC Amiodarone

Consider 3rd line treatment:
Consider combination of three drugs or evaluation for CRT-P, CRT-D or pacemaker implantation and atrioventricular node ablation

SEOUL NATIONAL UNIVERSITY HOSPITAL Hindricks G, et al. EHJ 2020



“B”, Better symptom control (rate/rhythm control)

Better
symptom
control

Assess symptoms,
Qol and patient’s
preferences

Optimize rate
control

Consider a rhythm
control strategy
(CV, AADs, ablation)

Recommendations for Class Level

rhythm control

Rhythm control therapy is
recommended for symptom and
QoL improvement in
symptomatic patients with AF

SEQOUL NATIONAL UNIVERSITY HOSPITAL

Rhythm control strategy to reduce AF related symptoms — improve QoL
Confirm: Stroke prevention; Rate control; Cardiovascular risk reduction (comprehensive cardiovascular prophylactic
therapy — upstream therapy, including lifestyle and sleep apnoea management)

[ Evaluate if symptoms are present )

L2

T T
Symptoms absent Symptoms present

Exclude unconscious adaptation to reduced physical capacity Symptoms

v v v
Symptoms not AF Symptoms are AF  Unclear if AF related

Restore SR by cardioversion to evaluate symptoms® related related l

¥
Symptoms are AF related v
Consider rate control ~ Restore SR by cardioversion
to evaluate symptoms?
* Holter if paroxysmal AF to

assess relation to AF episode

Symptoms are AF related

v

Assess factors favouring rhythm-control:
- Younger age
« 1" AF episode or short history
* Tachycardia-mediated cardiomyopathy
- Normal - moderate increased LAVI / atrial conduction delay (limited atrial remodeling)
* No or few comorbidities / heart disease
* Rate control difficult to achieve
- AF precipitated by a temporary event (acute iliness)
* Patient's choice

T T
Non-favouring factors prevailing Favouring factors prevailing

+
« Assess if risk factors for AF can be modified Rhythm control:
- Consider referral to EP specialist AAD
PVI S
In selected patients: =
Re-assess risk factors Surgical ablation or Thoracoscopic ablation 9
8
[ Symptomatic AF J
1 1 1 1
Paroxysmal AF Persistent AF without major Persistent AF with major risk Paroxysmal or persistent AF
risk factors for AF recurrence* factors for AF recurrence® and heart failure with
l reduced EF
Consider patient choice Consider patient choice Consider patient choice Consider patient choice
1 1 1 1 I 1 1 1
Antiarthythmic ~ Catheter ~ Antiarrhythmic ~ Catheter  Antiarrhythmic ~ Catheter Antiarrhythmic Catheter
drugs ablation drugs ablation drugs ablation® drugs ablation
(I1a) (Ilb) l
Perform Perform Perform Perform
catheter catheter catheter catheter
ablation ablation ablation ablation
[ Failed drug therapy ) [ Failed drug therapy ]
T T T T
No Yes No Yes
v v &
Continue antiarrhythmic Perform catheter ablation Continue antiarrhythmic| Perform catheter ablation o
drugs drugs (l1a)? @
@

Hindricks G, et al. EHJ 2020



Association of burden of AF with risk of ischemic stroke

JAMA Cardiology | Original Investigation

Association of Burden of Atrial Fibrillation With Risk of Figure 3. Thromboembolic Event Rates While Not Taking

. . . . T Anticoagulation, Overall and Stratified by Atrial Fibrillation (AF) Burden
Ischemic Stroke in Adults With Paroxysmal Atrial Fibrillation Tertile in 1965 Adults With Confirmed Paroxysmal AF
The KP-RHYTHM Study

Alan 5. Go, MD; Kristi Reynolds, PhD, MPH; Jingrong Yang, MA; Nigel Gupta, MD; Judith Lenane, RN, MHA;
Sue Hee Sung. MPH; Teresa N. Harrison, SM:; Taylor 1. Liu, MD, PhD; Matthew D. Selomon, MD. PhD

104

% Cly

5

DESIGN, SETTING, AND PARTICIPANTS This retrospective cohort study conducted from
October 2011 and October 2016 at 2 large integrated health care delivery systems used an
extended continuous cardiac menitoring system to identify adults who were found to have
paroxysmal atrial fibrillation on 14-day continuous ambulatory electrocardiographic
monitoring.

EXPOSURES The burden of atrial fibrillation was defined as the percentage of analyzable wear
time in atrial fibrillation or flutter during the up to 14-day monitoring period.

MAIN OUTCOMES AND MEASURES |schemic stroke and other arterial thromboembolic events
occurring while patients were not taking anticoagulation were identified through November
2016 using electronic medical records and were validated by manual review. We evaluated

the association of the burden of atrial fibrillation with thromboembolism while not taking 0
anticoagulation after adjusting for the Anticoagulation and Risk Factors in Atrial Fibrillation Owerall Tartile 1 Tertile 2 Tertile 3
(ATRIA) or CHA,DS,-VASc stroke risk scores.

Thromboembolic Events While Mot Taking

Anticoagulation, Mo, per 100 Persan-Years (9

Owverall and Stratified by Tertile of Percentage
of Time In Atrizl Fibrillation or Atrial Flutter
RESULTS Among 1965 adults with paroxysmal atrial fibrillation, the mean (SD) age was

69 (11.8) years, 880 (45%) were women, 496 (25%) were persons of color, the median ATRIA
stroke risk score was 4 (interquartile range [IQR]. 2-7), and the median CHA,DS,-VASc score
was 3 (IQR, 1-4). The median burden of atrial fibrillation was 4.4% (IQR .1.1%6-17.23%). Patients
with a higher burden of atrial fibrillation were less likely to be women or of Hispanic ethnicity,
but had more prior cardioversion attempts compared with those who had a lower burden. Cumulative burden of AF (%)

After adjusting for either ATRIA or CHA,DS-VASC stroke risk scores, the highest tertile of (third tertile vs combined first and second tertile)

atrial fibrillation burden (=11.4%) was associated with a more than 3-fold higher adjusted rate 1965 HR {955 C1)

of thromboembolism while not taking anticoagulants (adjusted hazard ratios, 3.13 [95% CI. Unadjusted 3.15(L51-661) -
1.50-6.56] and 3.16 [95% Cl. 1.51-6.62], respectively) compared with the combined lower

2 tertiles of atrial fibrillation burden. Results were consistent across demographic and clinical Adjusted for ATRIA stroke risk score  3.13 (1.50-6.56)
subgroups. Adjusted for CHA;D5;-VASC 3.16(1.51-6.62)

E Cumulative burden and duration of longest eplsode of AF

T T T T T T T T T TTTT]
CONCLUSIONS AND RELEVANCE A greater burden of atrial fibrillation is associated with a 0.10 1.0 10
higher risk of ischemic stroke independent of known stroke risk factors in adults with HR (5% LI}
paroxysmal atrial fibrillation. far Thromboembolic Events
‘While Mot Taking Anticoagulation

SEOUL NATIONAL UNIVERSITY HOSPITAL Go AS, et al. JAMA Cardiology 2018



Early rhythm control reduced the risk of stroke

Study design: Randomly assigned patients who had early AF (diagnosed <1 year before
enrollment) and cardiovascular conditions to receive either early rhythm control or usual care
Primary endpoint: composite of death from cardiovascular causes, stroke, or hospitalization with
worsening heart failure or acute coronary syndrome

100
2810 Patients were assessed for eligibility . .
=1 First primary outcome,
21 Did not meet inclusion = 804 H R 0 79 0 66_0 94
criteria “?.‘. 70 " . "
g
o 60—
2789 Underwent randomization 'E
at 135 sites in 11 countries = 504
QL
=
= 40+
=
l i g 30 Usual care
o
1395 W igned to earl 207
ere assigned to early
thythm contral 1394 Were assigned to usual care 104 Early rhythm control
l l 0 T T T 1
4] 2 4 [ 8
1395 Were included in primary analysis 1394 Were included in primary analysis Years since Randomization
No. at Risk
Usual care 1394 1169 888 405 34
Early rhythm control 1395 1193 913 404 26
Rhythm Control Chosen by Site

Initial 2Yr Initial 2Yr
1007 gy 1007 100, 100+ Component of primary outcome HR (95% Cl)

304 97 (7.0%) 80| 487 (349%) 80 80— 1
- " o e Death from cardiovascular cause 0.72 (0.52-0.98)
= 60 [*0 60-{ s3psE | £ 609 601 1101 (as.45¢) drug
g 293 g [EEIEEES ropafenone
N M B Stroke 0.65 (0.44-0.97)
. 1::(;;?} | . 2492» Amiodarone
2 e | 2° o ol ) roneaone Hospitalization for worsening of HF ~ 0.81 (0.65-1.02)
o 12006 0 0 L% o] 97008 ablation

Hospitalization for ACS 0.83 (0.58-1.19

SEOUL NATIONAL UNIVERSITY HOSPITAL Kirchhof P, et al. NEJM 2020



Early rhythm control reduced the risk of stroke

RESEARCH

M Atrial fibrillation ablation* ™ Flecainide ™ Propafenone
Amiodarone M Pilsicainide ™ Sotalol
M Dronedarone

Treatment timing and the effects of rhythm control strategy in

% 100 145 (1.6%0)
1 H 1 - 1 H 1 1 -» 639 (6.9%)
patients with atrial fibrillation: nationwide cohort study £ it ol up
g 80 3692 (39.9%
Daehoon Kim,! Pil-Sung Yang,? Seng Chan You,” Jung-Hoon Sung,” Eunsun Jang,' Hee Tae Yu,' &
Tae-Hoon Kim," Hui-Nam Pak,' Moon-Hyoung Lee," Gregory Y H Lip,* Boyoung Joung’ 60 189 (20%)
2 24,92
40 300 (24.9%)
Adults (=18 years old) diagnosed with atrial fibrillation between 2005 and 2015 20 370409
791901
Excluded 0 191 2.1%)
[~ 678931 Non-users or prevalent users of rhythm or rate control treatments Early rhythm control
93264 Initiated treatment before 28 July 2011 =1 year since diagnosis
19706 Did not meet inclusion criteria™ (n=9246)

Early rhythm control (=1 year since diagnosis)
Newly received rhythm or rate control treatments between 28 July 2011 and 31 December 2015

& Rate control
2 Rhythm control
. : 2 25 ‘“
Did not take oral anticoagulants k-
v E 20
Q
Received oral anticoagulation % 15
- 10
e & E Hazard ratio 0.81 (952 C1 0.71t0 0.93)
Died within 180 days of first prescription or procedure '] Log rank P<0.001
¥ 5
Alive after 180 days of first prescription or procedure 00 1 2 3 4 5

i

f 1 Years

No at risk (weighted cumulative incidence)

§16323
Early atrial fibrillation treatment Late atrial fibrillation treatment Rate control
(=1 year since first diagnosis of atrial fibrillation) (=1 year since first diagnosis of atrial fibrillation) 7077 5084 3248 1841 728
(0%2) (10.8%4) (17.5%) (22.9%¢) (27.8%9)
£ l £ l Rhythm control
(§9246 ] 7077 (§ 4407 | i 1905 9246 6885 4361 2466 1033
Rhythm control Rate control Rhythm control Rate control (0%2) (8.3%) (14.222) (19.3%) (23.4%9)

SEOUL NATIONAL UNIVERSITY HOSPITAL Kim D, Yang PS, Lip GYH, Joung B, et al. BMJ 2021



Benefit of early rhythm control in patients with prior stroke

EAST-AFNET
Previous stroke or TIA: Early rhythm control n=175 (12.5%) vs. Usual care n=153 (11.0%)
History of stroke |
No 2567 (92%) ~
Yes 217 ( 8%) -
EAST-AFNET Korean real-world

Previous ischemic stroke: Early rhythm control n=2841 (30.7%) vs. rate control n=2400 (33.9%)

Previous ischaemic stmke{

Mo 6.34(5.53t07.16) 7.6006.70t0 8.51) -1.26(-2.48to-0.04) 0.82(0.72t00.93) —— 0.28
Yes 9.61(8.16t0 11.06) 1252(10.83t014.21) -2.91(-5.14t0-0.69) 075(0.65t00.86) ——
0.5 1 2
Favours Favours
rhythm rate
control control

N=120,512 (prior stroke, incident AF) from Korean nationwide population-based cohort

Clinical outcome aHR (95% Cl)
(early rhythm control vs. usual care)

Stroke 0.833 (0.783-0.886)
Death 0.930 (0.901-0.969)

SEQUL NATIONAL UNIVERSITY HOSPITAL Kirchhof P, et al. NEJM 2020, Kim D, et al. BMJ 2021, Lee SR, et al. Preliminary



ECG and Holter

Atrial Fibrillation

No AF/AFL

Relerred by Uconlirmed - e

o ST | ot Momiin il irresiion M) it
e el e
> ':,v) jﬂra\/“ ) ¥ _41 Hv‘k o i
i P il bt e OO DR ol oy V\A\M
SVE Run Lehgth 6 beats (117 bpr) | CDMEMay-Z024 OF 4R e e Y {6 BPM

Short run PAT
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General

s iSipaE 88086 QRS complexes
\ 2979 Ventricular beats (3%)
297 Supraventricular beats (< 1%)
<1 % of total time classified as noise

' Ventriculars (V. F. E. |
f 2867 Isolated

56 Couplets
0 Bigeminal cycles
0 Runs totaling 0 beats

Heart Rates
49 Minimum at 00:01:48 21-May
64 Average
116 Maximum at 07:44:32 21-May
5 Beats in tachycardia (>=100 bpm), < 1% total
32116 Beats in bradycardia (<=60 bpm), 36% total
1.68 Seconds Max R-R at 23:46:43 20-May

Supraventriculars (S, J. A)

261 Isolated
8 Couplets
0 Bigeminal cycles
4 Runs totaling 20 beats
8 Beats longest run 109 bpm 08:35:06 21-May
3 Beats fastest run 118 bpm 17:34:24 20-May

15 mifjreat
(10 e

VE!Couplet




Cardiology consultation:

otk L7t i 4=H

Ab7| 2bX} Lt PCAt infarction with newly documented AfibS 2 21t | 5t UE LT},
L& S Al NSRO|| frequent APC, VPC U % 2 L} stroke unit O A continuous monitoring A| =t
OIS Y 5116 2= EE{ AF with A flutter 2 2| S #1504 5/17 monitoring off &+ T 7} X|
K| & | RELICH HTN, DL, obesity 2| risk factor 4 & 2FXHQIL| T},
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“C”, Comorbidities/Cardiovascular risk factor management

reat AF: The ABC pathway

A

Anticoagulation/
Avoid stroke

Better
symptom
control

C

Comorbidities/
Cardiovascular
risk factor
management

1. Identify low-risk patients
CHA,DS,-VASc 0(m), 1(f)

2. Offer stroke prevention if
CHADS;VASc 21(m), 2(f)

Assess bleeding risk, address
modifiable bleeding risk factors

3. Choose OAC (NOAC or VKA
with well-managed TTR)

Assess symptoms,
Qol and patient’s
preferences

Optimize rate
control

Consider a rhythm
control strategy
(CV, AADs, ablation)

Comorbidities and
cardiovascular risk
factors

Lifestyle changes
(obesity reduction,
regular exercise,

reduction of alcohol use,

etc.)

SEQOUL NATIONAL UNIVERSITY HOSPITAL

Hindricks G, et al. EHJ 2020



Stroke risk factors in patients with AF

CHA2DS2-VASc score

Most commonly studied Positive Other clinical risk Imaging Blood/urine
clinical risk factors studies/All factors®*® biomarkers??!326-328 biomarkers*?? 332
(a systematic review)*** studies
Stroke/Tl1A/systemic embolism 15/16 Impaired renal function/ Echocardiography Cardiac troponin T and |
CKD Natriuretic peptides
Hypertension 11120 OSA LA dilatation Cystatin C
Ageing (per decade) 9/13 HCM Spontaneous contrast or Proteinuria
Structural heart disease 9/13 Amyloidosis in degenerative thrombus in LA CrClVeGFR
cerebral and heart diseases Low LAA velocities CRP
Diabetes mellitus 914 Hyperlipidaemia Complex aortic plaque =
GDF-15
Vascular disease 6/17 Smoking Cerebral imaging ] =
333 von Willebrand factor &
CHF/LV dysfunction 7118 Metabolic syndrome Small-vessel disease D-dimer %
Sex category (female) 8/22 Malignancy ©

CHF = congestive heart failure; CKD = chronic kidney disease; CrCl = creatinine clearance; CRP = C-reactive protein; eGFR = estimated glomerular filtration rate; GDF-15 =

growth differentiation factor-15; IL-6 = interleukin 6; LA = left atrium; LAA = left atrial appendage; LV = left ventricular; OSA = obstructive sleep apnoea; TIA = transient
ischaemic attack.

SEOUL NATIONAL UNIVERSITY HOSPITAL Hindricks G, et al. EHJ 2020 ESC AF management guideline



Modifiable risk factor?

Non-modifiable Modifiable

Most commonly studied Positive Other clinical risk
clinical risk factors studies/All factors’*
(a systematic review)>2? studies
Stroke/Tl1A/systemic embolism 15/16 Impaired renal function/
CKD
Hypertension 11/20 OSA
Ageing (per decade) 9/13 HCM
Structural heart disease 9/13 Amyloidosis in degenerative
cerebral and heart diseases
Diabetes mellitus 914 Hyperlipidaemia
Vascular disease 6/17 Smoking
—
CHF/LV dysfunction 7/18 Metabolic syndrome™>”
Sex category (female) 8/22 Malignancy

SECGULIRATIINAL UHEEE RS B BOSEIA Hindricks G, et al. EHJ 2020 ESC AF management guideline



Risk factors for AF contributing to the development of an abnormal

substrate

JAMA Cardiology | Original Investigation

Association of Burden of Atrial Fibrillation With Risk of
Ischemic Stroke in Adults With Paroxysmal Atrial Fibrillation
The KP-RHYTHM Study

HYPERTEMSION
Guideling-adherent
man.{ga’“en‘_

PHYSICAL
(IN)ACTIVITY
Optimization

GLYCAEMIA
>10% HblAc reduction,
target HoAlc <6.5%

Figure 3. Thromboembolic Event Rates While Not Taking
Anticoagulation, Overall and Stratified by Atrial Fibrillation (AF) Burden

Cor‘np rehensive of axcessive Tertile in 1965 Adults With Confirmed Paroxysmal AF
AF risk factors 104
OBESITY S
OVERWEIGHT fmanag?mem OSA 25
210% weight reduct or optimizing Diagnosis and =% sd
£ W WEENL recuctian outcome of AF fanagemant =8 T
arget BMI <27 kgim =
catheter z3
ablation zg &7
ALCOHOL gz
Reduction o, in regular =
drinkers, cegsation §§ -
HYPERLIPIDAEMIA =4 = § 1
Guideline-adherent < =
management U Overall Tertile 1 Tertile 2 Tertile 3
ﬁ Overall and Stratified by Tertile of Percentage
@ of Time in Atrial Fibrillation or Atrial Flutter
SEQUL NATIONAL UNIVERSITY HOSPITAL Hindricks G, et al. EHJ 2020 ESC AF management guideline

Go AS, et al. JAMA Cardiology 2018



BP control status and outcome in AF patients

298,374 Korean adults with OAC-naive, 13- 13,

= =
. W] w}
AF obtained from the KHIS database from % 121 5 12
2005 to 2015 £ u P ogu Do
z } [ - l
2 1 - £ 1 N
_§, (Reference) =4 (Reference)
09 : . : : 209 . : ; .
<120/80 120-129 130-139  =140/90 <120/80 120129 130-138  2140/90
/<80  /80-89 /<80  /80-89
. Ads _ 16+
] o
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wn wn
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= | 1 e - el :
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A 1A
v S
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Glycemic status and the risks of thromboembolism in AF patients

Patients with incident AF
from 2001/01/01-2018/05/31

|

(n=70,408)

N\

Exclusion if no HbA1c available within 3 months

after incident AF was diagnosed
(n=36,372)
\ J
I I ]
“ AY4d ™\
[ Normal Glycemic Level Pre-Diabetes Glycemic Level Diabetes Glycemic Level
J \ VAN J
[ [ | | [ | |

AY4 N\ \

HbA1c <5.4 HbA1c5.5-5.6 HbALc5.7-5.9 HbALc 6.0-6.4 HbA1c 6.5-6.9 HbALc 7.0-7.9 HbAlc > 8.0

(n=2499) (n=5,065) (n=6,516) (n=7,336) (n=3,908) (n=3,903) (n=4,314)
J\ J\ J

2 -

IS/SE

1.20* 132* 148
(1,01-1.43) (1.11-1.57) (1.25-1.76)
for trend, P < 0,001

v
o
R
5 1 - 1 l L 1 L] l ] ] L] 1
4
I
©
<54 5.4-5.6 5.7-5.9 6.0-6.4 6.5-6.9 1.0-1.9 28.0
05 A HbAlc

SEQOUL NATIONAL UNIVERSITY HOSPITAL
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Statin therapy in acute cardioembolic stroke

with no guidance-based indication

Statin therapy in acute cardioembolic stroke with

no guidance-based indication

Objective

It is uncertain whether patients with cardicembolic stroke and without a guidance-based
indication for statin therapy should be administered a statin for prevention of subsequent
vascular events, This study was performed to determine whether the statin therapy is beneficial
in preventing major vascular events in this pupul'.lljun.

Methods

Using a prospective multicenter stroke registry database, we identified patients with acute
cardioembolic stroke who were hospitalized between 2008 and 2015. Patients who had other
established indications for statin therapy according to current guidelines were excluded. Major
vascular event was defined as a composite of stroke recurrence, myocardial infarction, and
vascular death. We performed frailty model analysis with the robust sandwich variance esti-
mator using the stabilized inverse probability of treatment weighting method to estimate hazard
ratios of statin therapy on outcomes.

Results

Of 6,124 patients with cardioembolic stroke, 2,888 (male 44.6%, mean age 75.3 years, 95%
confidence interval [CI] 74.8-75.8) were eligible, and 1,863 (64.5%) were on statin therapy
during hospitalization. After a median follow-up of 359 days, cumulative incidences of major
vascular events were 9.3% in the statin users and 20.5% in the nonusers (p < 0.001 by log-rank
test). The adjusted hazard ratios of statin therapy were 039 (95% CI 0.31-048) for major
vascular events, 0.81 (95% CI 0.57-1.16) for stroke recurrence, 0.28 (95% CI 0.21-0.36) for
vascular death, and 0.53 (95% CI 0.45-0.61) for all-cause death|

Conclusion

Starting statin during the acute stage of ischemic stroke may reduce the risk of major vascular
events, vascular death, and all-cause death in patients with cardioembolic stroke with no
guidance-based indication for statin.

SEQOUL NATIONAL UNIVERSITY HOSPITAL

Figure 3 Pooled cumulative incidences of clinical outcomes according to statin therapy

A. Major vascular event®

Event rate

40

20.5(17.1-23.9)

p <0.001
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B. stroke recurrence
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Lifestyle behavior

Updated ESC AF
guideline

C

Comorbidities/
Cardiovascular
risk factor
management

Comorbidities and
cardiovascular risk
factors

Lifestyle changes
(obesity reduction,
regular exercise,
reduction of alcohol use,

etc.) 4

Pillars of AF Management

Rate Control
Rhythm Control

Anti-coagulation

Lifestyle and
Risk Factor Management

Assess and Optimize Risk Factors
Obesity * Sleep Apnea = Physical Activity * HTN * DM » Alcohol * Smoking * CAD * Heart Failure

In addition to the traditional 3 strategies
of AF management, a fourth approach
addressing lifestyle and risk factors is
suggested.

SEQOUL NATIONAL UNIVERSITY HOSPITAL

You are diagnosed with AF.
You have higher stroke risk
than non-AF population. I
will prescribe OAC and
antiarrthythmic drugs...blah
blah, if still symptomatic
after AAD, we can consider
AF RFCA... blah blah blah

Hindricks G, et al. EHJ 2020

Is there anything
else I should be
careful about?
Food? Coffee?

Alcohol?
Smoking??...

Chung MK, et al. Circulation 2020



Smoking is a risk factor for stroke in AF patients

Identifying Patients at High Risk for Stroke
Despite Anticoagulation

A Comparison of Contemporary Stroke Risk Stratification Schemes in an
Anticoagulated Atrial Fibrillation Cohort

Gregory Y.H. Lip, MD; Lars Frison, PhD; Jonathan L. Halperin, MD; Deirdre A. Lane, PhD

Background and Purpose—The risk of stroke in patients with atrial fibrillation (AF) is not homogeneous, and various
clinical risk factors have informed the development of stroke risk stratification schemes (RSS). Among anticoagulated
cohorts, the emphasis should be on the identification of patients who remain at high risk for siroke despite
anticoagulation.

Methods—We investigated predictors of thromboembolism (TE) risk in an anticoagulated AF clinical trial cohort (n=7329
subjects) and tested the predictive value of contemporary RSS in this cohort: CHADS,, Framingham, NICE 2006,
American College of Cardiology/American Heart Association/European Society of Cardiology 2006, the 8th American
College of Chest Physicians guidelines and the CHA,;DS;-VASc schemes.

Results—On multivariate analysis, significant predictors of TE were stroke/TIA (hazard ratio [HR]. 2.24; P<20.001), age
75 years or older (HR. 1.77; P=0.0002), coronary artery disease (HR, 1.52: P=0.0047), and smoking (HR. 2.10:
P=0.0005), whereas reported alcohol use (HR, 0.70; P=0.02) was protective. Comparison of contemporary RSS
demonstrated variable classification of AF patients into risk strata, although c-statistics for TE were broadly similar
among the RSS tested and varied between 0.575 (NICE 2006) and 0.647 (CHA,DS,-VASc). CHA,DS,-V ASc classified
94.2% as being at high risk, whereas most other RSS categorized two-thirds as being at high risk. Of the 184 TE events,
181 (98.4%) occurred in patients identified as being at high risk by the CHA,DS,-VASc schema. There was a stepwise
increase in TE with increasing CHA,DS,-VASc score (P,,,<<0.0001), which had the highest HR (3.75) among the
tested schemes. The negative predictive value (ie, the percent categorized as “not high risk™ actually being free from TE)
for CHA,DS,-VASc was 99.5%.

Conclusion—Coronary artery disease and smoking are additional risk factors for TE in anticoagulated AF patients,
whereas alcohol use appears protective. Of the contemporary stroke RSS, the CHA,DS,-VASc scheme correctly
identified the greatest proportion of AF patients at high risk, despite the similar predictive ability of most RSS evidenced
by the c-statistic. (Stroke. 2010;41:2731-2738.)

Key Words: atrial fibrillation m warfarin
Table 2. Univariate and Multivariate Predictive Power of Risk Factors for Thromboembolic Events
Event Rate (%
per Patient-Year)
Risk Factor
Present Univariate Analyses Multivariate Analyses™
Risk Factor Yes No Hazard Ratiot (95% CI) F Value Harard Ratiot (95% CI) P Value
Stroke/TIA 3.05 1.28 235(1.74, 347) <0.0001 2.24 (1.66, 3.02) <0.0001
Age=75 years 2.25 1.26 1.78(1.34, 2.38) =0.0001 1.77 (1.32, 2.38) 0.0002
Coronary artery disease 204 1.3 1.57 (1.17, 2.10) 0.0025 1.52(1.14, 2.04) 0.0047
Smaoking 268 1.54 1.75 (1.16, 2.63) 0.0074 2.1010(1.38, 3.18) 0.0005
Alcohol 1.31 1.9 0.69 (0.51, 0.93) 0.014 0.70 (0.52, 0.95) 0.020
Systemic embolic event 3.24 1.56 208 (1.24, 3.47) 0.0052
Female 2.08 1.44 1.44(1.07, 1.93) 0.016
Diabetes mellitus 1.92 1.55 1.23(0.89, 1.71) 0.21
Hypertension 1.72 1.38 1.24 (0.86, 1.79) 0.24
Left ventricular dysfunction 1.67 1.62 1.03 (0.77. 1.39) 0.54

SEQOUL NATIONAL UNIVERSITY HOSPITAL Gregory Y. H. Lip, et al. Stroke 2010



Quitters was associated with lower risks of ischemic stroke and

death compared to current smokers.

Group Number Events IR H:‘ (.Siﬁ/LZCI) H:: ?:512::0

Ischemic stroke P<0.001 P<0.001

Never smoker 50036 1607 101 1 (reference) 0.589 (0.522-0.666) -¢=
Ex-smoker 25521 795 9.7 1.022 (0.917-1.139) 0.602 (0.537-0.675) -¢-
Quitter 6768 200 9.2 1.191(1.014-1.398) 0.702 (0.595-0.827) —¢—
Current smoker 14212 507 1.1 1.697 (1.502-1.917) 1 (reference) .
All-cause death P<0.001 P<0.001
Never smoker 50036 2201 135 1 (reference) 0.579 (0.526-0.638) -
Ex-smoker 25521 1463 174 1.112(1.024-1.207) 0.644 (0.589-0.704) -
Quitter 6768 440 19.8 1.455(1.300-1.629) 0.842 (0.748-0.948) -
Current smoker 14212 778 16.5 1.727 (1.569-1.902) 1 (reference) '
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The benefit of alcohol abstinence on the risk of ischemic stroke in AF patients

Health examination . . Health examination
before AF diagnosis ~ NeW AF diagnosis  ,.¢,0 AF diagnosis
(15t exam) (2010-2016) (2" exam)

@) O o
Within 2-year Within 2-year

Ischaemic stroke

A

=

L

Event follow-up since 2" exam

Groups categorized by alcohol con#umption status before and after AF diagnosis

| No ' No > Non-drinker

_ : No » Quitter (abstinence from alcohol) after AF diagnosis

[No L e

I Alcohol consumption “Yes” [ Alcohol consumption “No”

SEQOUL NATIONAL UNIVERSITY HOSPITAL

Sustained drinker

New drinker after AF diagnosis

Current drinker
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Alcohol abstinence was associated with a lower risk of ischemic stroke

Weighted cumulative incidence curve of ischaemic stroke Abstinence from alcohol after new diagnosis of AF
according to drinking status before and after AF diagnosis and the risk of ischemic stroke

@] === Non-drinker ; (.
Abstainer | {X, & o=
== Current drinker ! L i
2 | — :
2 , New diagnosis of AF
[X]
3 |
g !
E o
}° :
=5 |
E |
3 ]
o] |
]
I
i
a] = - Log-rank p <0.001
g : 3 ; : (’:‘) : ;
Time" (Years)
Current drinker{reference)
Abstainer, IRD -2.03 (-3.25,-0.82) per 1000PY; IRR 0.83(0.74,0.93) Lower risk of ischaemic stroke
Non-drinker, IRD -2.98 (-3.81,-2.15) per 1000PY; IRR 0.75 (0.70,0.81) eital

[HR 0.86, 95% CI 0.77-0.96)

AF, atrial fibrlation; O, confidence intenal; HR, hazard ratio: IR, nodence rate difference; RR, modence rate ratio

SEOUL NATIONAL UNIVERSITY HOSPITAL Lee SR, Choi EK, Lip GYH, et al. EHJ accepted



Dose-response relationship

Amongst current drinkers, a greater amount of alcohol consumption per week
was associated with a higher risk of ischemic stroke.
Both frequent drinking and binge drinking per each drinking session were
significant risk factors for incident ischemic stroke.

Adjusted HR for incident stroke

Amount of alcohol consumed

Number of drinking sessions

Amount of alcohol consumed

per week per week per each drinking session

2.5 2.5 25—
0<0.001 0<0.001 p<0.001
2.0 2.0 2.0
1.5 — —
Refew 1 Reference 14 Reference
1.0 — 1.0 - 1.0
0.5

T | | | | 05

. Mild Moderate  Heavy
Abstainer (pei105) (1055g<210) (2210g)
[}

|
Current drinker

Non-

drinker ,
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T T T T T T T 71 ¢
iAhstainer1 2 3 4 5 6 7

Non- ]
drinker

Current drinker

I I I
Non. Abstainer 0<g€32 32<g<56 56<gsi12 >112g

drinker
L )

|
Current drinker
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Regular exercise and the risk of stroke, heart failure, death in AF patients

A. Ischemic stroke B. Heart failure C. All-cause death

1.59 r23 1.2+ -130 1.3+ - 160

-18

-
(=]
1
L

[l

- 30

110

-13

- 60

=
[3,]
1
2
[=2]
1

0.3+

Hazard ratio (95% CI)
>
A
e
—e—

Hazard ratio (95% CI)
:

Hazard ratio (95% CI)
o
(=]
1
e
(steak-uosiad gooL) @34 @2UapIdU|

(sseak-uosiad goo|) a4 @suapiou|
(s1eak-uosiad gooL) ayes asuspiou|

-10

B Persistent non-exerciser (No to No), Reference
< 500 MET-min/wk
1 500-999 MET-min/wk
1000-1499 MET-min/wk
=1500 MET-min/wk

Vigorous, 140-210 min/week

Moderate, 170-240 min/week
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Healthy lifestyle combination and the risk of MACE in AF patients

Patients with new-onset AF between January 1,
2009 and December 31, 2016 who underwent
national health screening examination within 2-year
after their AF diagnosis
(n=208,662)

After AF diagnosis

JL’LL“JLMM Sl A
—> behavior score 0

Healthy lifestyle
behavior score 1

Healthy lifestyle
behavior score 2

Healthy lifestyle
behavior score 3

SEOUL NATIONAL UNIVERSITY HOSPITAL

%‘Q 7.1% (n=14,778)

22.7% (n=47,327)
58.6% (n=122,340)

A8 11.6% (n=24,217)

Lee SR, Choi EK, Lip GYH, et al. Manuscript submitted



Healthy lifestyle combination and the risk of MACE in AF patients

S Major Adverse Cardiovascular Events Healthy lifestyle Model 3 HR (85% CI) P-value
d ) Primau outcome
Healthy lifestyle P m— )
behavior score )
Major adverse 1 0.788 (0.726-0.855) +
w0 0 cardiovascular <0.001
e 1 events 2 0.654 (0.604-0.708)
2 e —_— 2 3 0.579 (0.527-0.636)
g R | Secaﬂdam outcome
g 0 1 (reference) [ ]
<] = 1 0.848
5 S | i 848 (0.763-0.941) +
o Ischemic stroke <0.001
] 2 0.624 (0.563-0.692) *
5 3 0.583 (0.517-0.659) *
% o 1 (reference) [
= S 1 0.799 (0.635-1.006) -
o Myocardial infarction 0.051
2 0.823 (0.660-1.026) ——
3 0.696 (0.535-0.905) -
Log-rank p-value <0.001 0 1 (reference) ]
8. o Hospitalization for ! 0.730 (0.626-0.850) + <0.001
o | 1 T T | heart failure 2 0.701 (0.606-0.811) -+ '
Number at risk 2 4 6 8 3 0.590 (0.498-0.698) +
Score Time (Years) 0 1 (reference) »
0 14778 10694 6612 3245 490 1 0.727 (0.677-0.780) .
; 1427233%470 33492 203;8 9530 1373 All-cause death 2 0749 (0.7000.801) . <0.001
8343 49923 22783 2967
3 24217 16897 10225 4764 651 : il d
[} 05 10 15
MACE |  Number | aHR(95%C)
HLS 0 2080 1 (reference)
Prior ischemic stroke (n=53,559, 25%) [N 9065 0.764 (0.696-0.838)
HLS 2 35,868 0.643 (0.588-0.703)
HLS 3 6546 0.558 (0.502-0.622)

SEOUL NATIONAL UNIVERSITY HOSPITAL Lee SR, Choi EK, Lip GYH, et al. Manuscript submitted



Recommendations for lifestyle interventions and management of risk factors

and concomitant diseases in patients with AF

Recommendations Class Level

Identification and management of risk factors and concomitant disease is

recommended as an integral part of treatment in AF patients I B
Modification of unhealthy lifestyle and targeted therapy of intercurrent | 5
conditions is recommended to reduce AF burden and symptom severity.

Attention to good BP control is recommended in AF patients with | 3
hypertension to reduce AF recurrences and risk of stroke and bleeding.

Advice and management to avoid alcohol excess should be considered for AF N 3
prevention and in AF patients considered for OAC therapy. d

Physical activity should be considered to help prevent AF incidence or

recurrence, with the exception of excessive endurance exercise, which may lla C

promote AF.

SEOUL NATIONAL UNIVERSITY HOSPITAL Hindricks G, et al. EHJ 2020



Height: 169 cm / Weight: 92.8 kg / BMI: 32.49 kg/m?

Medical History>
#HTN on aspirin
# DM not on med
# Dyslipidemia
# BPH

157/98 - 60 — 18 — 36.7
BP fluctuation : maximum 174/98 — 58 — 18 — 36.9

Ex-smoker, 60 PY (quit 10YA)
Current drinker, 23 28/3= Fasting glucose 126~131

Exercise?? HbA1c 5.9

Total cholesterol 216 / TG 61 /HDL 60 / LDL 153
BUN/Cr 20/0.94

SEOUL NATIONAL UNIVERSITY HOSPITAL



Adding ‘B’ and ‘C’ on ‘A’ can bring greater risk reduction for stroke.

Warfarin vs. placebo

‘ 64% stroke risk
reduction

‘ 26% reduction in
all-cause mortality

NOAC vs. Warfarin

‘ 19% stroke/SE
risk reduction

51% reduction in
hemorrhagic stroke

‘ 10% reduction
in all-cause mortality

‘ 52% reduction
in ICH

A

Anticoagulation/
Avoid stroke

1. Identify low-risk patients
CHA.DS;-VASc 0(m), 1(f)

2. Offer stroke prevention if
CHA.DS,VASc 21(m), 2(f)

Assess bleeding risk, address
modifiable bleeding risk factors

3. Choose OAC (NOAC or VKA
with well-managed TTR)

SEQOUL NATIONAL UNIVERSITY HOSPITAL

Hindricks G, et al. EHJ 2020



Adding ‘B’ and ‘C’ on ‘A’ can bring greater risk reduction for stroke.

Warfarin vs. placebo

‘ 64% stroke risk
reduction

‘ 26% reduction in
all-cause mortality

NOAC vs. Warfarin

‘ 19% stroke/SE
risk reduction

51% reduction in
hemorrhagic stroke

‘ 10% reduction
in all-cause mortality

‘ 52% reduction
in ICH

A

Anticoagulation/
Avoid stroke

1. Identify low-risk patients
CHA.DS;-VASc 0(m), 1(f)

2. Offer stroke prevention if
CHA.DS,VASc 21(m), 2(f)

Assess bleeding risk, address
modifiable bleeding risk factors

3. Choose OAC (NOAC or VKA
with well-managed TTR)

B

Better
symptom
control

SEQOUL NATIONAL UNIVERSITY HOSPITAL

Assess symptoms,
Qol and patient’s
preferences

Optimize rate
control

Consider arhythm
control strategy
(CV, AADs, ablation)

Additive risk
reduction for stroke,
MACE, CV death,
and all-cause death

C

Comorbidities/
Cardiovascular
risk factor
management

Comeorbidities and
cardiovascular risk
factors

Lifestyle changes
(obesity reduction,
regular exercise,
reduction of alcohol use,
etc.)

Hindricks G, et al. EHJ 2020
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