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Case, 62/M

Height: 169 cm / Weight: 92.8 kg / BMI: 32.49 kg/m2

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

Brief History>
본원 신환으로, 내원 6시간 전 발생한 Rt. Visual defect 을 주소로 5월 14일 7P경

응급실 내원함. 점심 식사 도중 오른쪽 시야가 잘 보이지 않았다고 하며, 외부병

원 안과 가던 중 우측의 신호등이 시야에서 보이지 않았다고 함. 외부병원 안과

검진 이후 r/o stroke 으로 본원 응급실 refer 되었고, Acute stroke 확인되어 신경

과 입원함.



Social history and previous medication

 Social history
 Ex-smoker, 60 PY (quit 10YA)
 Current drinker, 소주 2병/주

 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 5mg 1T daily
 Tamsulosin 0.2mg 2T daily



Neurologic examination

 Neurologic examination

MSE : alert, oriented to T/P/P
GCS: E4V5M6

Cranial nerve exam
L/R : 3mm/3mm, isocoric, prompt
EOM : full range without nystagmus 
VF defect (+/-), Rt. hemianopsia, 
V/A : no change 
Facial expression : symm, intact
Facial sense : symm, intact 
Tongue Deviation (-)
Dysarthria (-) 
Nystagmus (-)
spontaneous (-)
gaze evoked nystagmus (-/-)

Motor 
U/E : V/V
L/E : V/V
hand grip intact

Sensory :symmetrical, intact

DTR 
Biceps : ++/++
Knee : ++/++ 
Toe sign: Equivocal

Cerebellar function test
No dysmetria on finger to nose



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 



ECG (2021/5/14)



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



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



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

Last normal time 이 4.5시간 이상으로 IV tPA contraindication이었고, 
Major vessel occlusion 없어 IA thrombolysis indication이 아니었다.
Posterior cerebral artery가 막혔다가 spontaneous resolution이 된 case.



TTE (2021/5/17)

EF 56%, No RWMA
Normal LV cavity size and valves

LA (M-mode) 58mm
LA vol 124 ml, LAVI 59.3 ml/m2



ECG (2021/5/17)

Atrial Fibrillation



Holter (2021/5/20)

No AF/AFL

Short run PAT VPCs



Hospital course

 5/14 ER visit, Aspirin => DAPT
 5/16 ECG monitoring 상에서 AF & AFL 관찰됨

 5/17 A.fib 12 lead ECG documentation
 5/19 DAPT => Xarelto

 ER 내원시에 비하여 주관적인 Rt. Visual field disturbance는 다
소 호전되었음 (보이지 않는 분할선이 우측으로 이동).

 RUQ의 finger count는 여전히 안되고 있음. 



Cardiology consultation: 

안녕하십니까 교수님
상기 환자 Lt. PCAt infarction with newly documented A.fib으로 본과 입원하고 있습니다. 
내원 당시 NSR에 frequent APC, VPC 있었으나 stroke unit 에서 continuous monitoring 시 확
인하였을 때 5/16 오후부터 AF with A.flutter 로 리듬 변하여 5/17 monitoring off 할 때까지
지속되었습니다.  HTN, DL, obesity 의 risk factor 있던 환자입니다. 

Echocardiography 결과 EF 56%, No RWMA이며 LAVI 59.3 mL/m2 으로 LA가 확장되어 있
습니다. Rate는 50-80회 /분으로 현재 rate control 필요성은 없을 것으로 생각되며, 금-
토 holter 이후 퇴원 예정으로 A.fib burden 확인할 예정입니다. 환자 나이 아직 고령은
아니고 A.fib 이 paroxysmal 하게 발생한 것이라면 rhythm control 의 candidate가 될 수도
있으리라 사료됩니다. Holter 결과는 퇴원 이후 확인할 예정으로 신경과 및 귀과 외
래 함께 f/u 해도 될지 여쭙습니다. 바쁘신 와중 대단히 감사합니다. 

NR R2 OOO 배상



Discharge record and medication

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

 Amlodipine 5mg 1T bid
 Valsartan 80mg 1T daily
 Fenofibrate 160mg 1T daily
 Ursa 100mg 1T tid

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

 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 



Cardioembolic stroke has increased in Korea

Jung KH, Hong KS, Roh JK et al. Circ Cardiovasc Qual Outcomes. 2012



CE stroke is more disabling and more fatal

Hong KS, et al. J Stroke Cerebrovasc Dis. 2013



심방세동유병률은지속적으로증가추세

Lee SR, Choi EK, et al. IJC 2017
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심방세동으로인한입원, 이로인한 healthcare cost도증가추세

Kim D, Yang PS, Lip GYH, Joung B, et al. Heart 2018

Temporal trends of medical cost between 2006 and 2015

Hospitalization %
6.2%  9.1%

Hospitalization
Relative increase 420%



심방세동환자들이응급실을방문하는가장흔한원인은뇌졸중

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



심방세동은모든사망, 심뇌혈관사망위험을3.7배, 5배증가시킴

Lee E, Choi EK, et al. PLoS One 2018

 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. 

Standardized mortality ratios of 
patients with AF according to age

Cause of death 



2020 ESC guidelines: Management of AF

Hindricks G, et al. EHJ 2020



Hindricks G, et al. EHJ 2020

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 ≥30 s 
showing heart rhythm with no discernible repeating P waves and irregular RR 
intervals (when atrioventricular conduction is not impaired) is diagnostic of 
clinical AF. 

I B

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 
patients at different healthcare levels, inform treatment decision making, and 
facilitate optimal management of AF patients. 

IIa C

Confirm AF and Characterization AF



Hindricks G, et al. EHJ 2020

Characterization AF



Confirm AF

Atrial Fibrillation



Hindricks G, et al. EHJ 2020

Characterization AF

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

Paroxysmal

Young age, newly 
diagnosed AF, but,
HTN, DM, prior stroke 
LA size 58mm

EHRA symptom class 
2b (moderate): 
Normal daily activity 
not affected by 
symptoms related to 
AF, but patient 
troubled by symptoms



“A” : Anticoagulation/Avoid stroke

Hart RG, et al. Ann Intern Med 20017, Ruff CT, et al. Lancet 2014,
Hindricks G, et al. EHJ 2020



“A” : Anticoagulation/Avoid stroke

Hart RG, et al. Ann Intern Med 20017, Ruff CT, et al. Lancet 2014,
Hindricks G, et al. EHJ 2020

NOAC vs. Warfarin

19% stroke/SE 
risk reduction

51% reduction in 
hemorrhagic stroke

10% reduction 
in all-cause mortality

52% reduction 
in ICH

Warfarin vs. placebo

64% stroke risk 
reduction

26% reduction in 
all-cause mortality



Current thromboembolic risk stratification in AF patients 

ESC 2016 AF management guideline, Lip GYH, et al. Chest 2010

CHA2DS2-VASc risk factor Points
Congestive heart failure
Signs/symptoms of HF or objective evidence 
of reduced LVEF

+1

Hypertension
Resting blood pressure >140/90 mmHg on at 
least two occasions or current 
antihypertensive treatment

+1

Age 75 years or older +2

Diabetes mellitus
Fasting glucose>125 mg/dL or treatment with 
oral hypoglycemic agent and/or insulin

+1

Previous stroke, TIA or TE +2

Vascular disease
Previous MI, PAD, or aortic plaque +1

Age 65-74 years +1

Sex category (female) +1

CHA2DS2-VASc Adjusted 
stroke rate 

(%/year)
0 0
1 1.3
2 2.2
3 3.2
4 4.0
5 6.7
6 9.8
7 9.6
8 6.7
9 15.2



2020 ESC AF management guideline

Ruff CT, et al. Lancet 2014, ESC 2020 AF management guideline

Recommendations for the prevention of 
thrombo-embolic events in AF

Class Level

For stroke prevention in AF patients who are eligible 
for OAC, NOACs are recommended in preference to 
VKAs (excluding patients with mechanical heart 
valves or moderate-to-severe mitral stenosis.

I A



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

Ntaios G, et al. Joural of Stroke 2017



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

Ntaios G, et al. Joural of Stroke 2017

Stroke/SE

Disabling or fatal stroke

Hemorrhagic stroke

Intracranial bleedingStroke

Death from any cause

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.



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

Park JS, Lee SR, Choi EK, Lip GYH, et al. JCM 2019

Compared to warfarin, DOACs were associated with lower risk of recurrent stroke (HR 0.67, 
95% CI 0.62-0.72), major bleeding (HR 0.73, 95% CI 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



Drug adherence

Dabigatran Rivaroxaban Apixaban Edoxaban
Time to peak levels (h) 3 2-4 3 1-2
Half-life (h) 12-17 5-13 9-14 10-14

Vrijens B, et al. Europace 2015
2018 EHRA NOAC practical guideline executive summary



OAC adherence in Korean AF population

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



Better adherence, better clinical outcomes

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



CHA2DS2-VASc 4, Start NOAC

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

 Amlodipine 5mg 1T bid
 Valsartan 80mg 1T daily
 Fenofibrate 160mg 1T daily
 Ursa 100mg 1T tid

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

 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 



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

Hindricks G, et al. EHJ 2020



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

Hindricks G, et al. EHJ 2020



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

Hindricks G, et al. EHJ 2020



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

Hindricks G, et al. EHJ 2020

Recommendations for 
rhythm control

Class Level

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

I A



Association of burden of AF with risk of ischemic stroke

Go AS, et al. JAMA Cardiology 2018



Early rhythm control reduced the risk of stroke

Kirchhof P, et al. NEJM 2020

First primary outcome, 
HR 0.79 (0.66-0.94)

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

Component of primary outcome HR (95% CI)
Death from cardiovascular cause 0.72 (0.52-0.98)
Stroke 0.65 (0.44-0.97)
Hospitalization for worsening of HF 0.81 (0.65-1.02)
Hospitalization for ACS 0.83 (0.58-1.19)



Early rhythm control reduced the risk of stroke

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%)

EAST-AFNET Korean real-world
Previous ischemic stroke: Early rhythm control n=2841 (30.7%) vs. rate control n=2400 (33.9%)

Kirchhof P, et al. NEJM 2020, Kim D, et al. BMJ 2021, Lee SR, et al. Preliminary

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

Clinical outcome 
(early rhythm control vs. usual care)

aHR (95% CI)

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



ECG and Holter 

No AF/AFL

Short run PAT VPCs

Atrial Fibrillation



Cardiology consultation: 

안녕하십니까 교수님
상기 환자 Lt. PCAt infarction with newly documented A.fib으로 본과 입원하고 있습니다. 
내원 당시 NSR에 frequent APC, VPC 있었으나 stroke unit 에서 continuous monitoring 시 확
인하였을 때 5/16 오후부터 AF with A.flutter 로 리듬 변하여 5/17 monitoring off 할 때까지
지속되었습니다.  HTN, DL, obesity 의 risk factor 있던 환자입니다. 

Echocardiography 결과 EF 56%, No RWMA이며 LAVI 59.3 mL/m2 으로 LA가 확장되어 있
습니다. Rate는 50-80회 /분으로 현재 rate control 필요성은 없을 것으로 생각되며, 금-
토 holter 이후 퇴원 예정으로 A.fib burden 확인할 예정입니다. 환자 나이 아직 고령은
아니고 A.fib 이 paroxysmal 하게 발생한 것이라면 rhythm control 의 candidate가될수
도있으리라사료됩니다. Holter 결과는 퇴원 이후 확인할 예정으로 신경과 및 귀과
외래 함께 f/u 해도 될지 여쭙습니다. 바쁘신 와중 대단히 감사합니다. 

NR R2 OOO 배상



“C”, Comorbidities/Cardiovascular risk factor management

Hindricks G, et al. EHJ 2020



Stroke risk factors in patients with AF

Hindricks G, et al. EHJ 2020 ESC AF management guideline

CHA2DS2-VASc score



Modifiable risk factor? 

Hindricks G, et al. EHJ 2020 ESC AF management guideline

Non-modifiable Modifiable



Risk factors for AF contributing to the development of an abnormal 
substrate

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

Kim D, Yang PS, Lip GYH, Joung B, et al. JACC 2018

298,374 Korean adults with OAC-naïve, 
AF obtained from the KHIS database from 

2005 to 2015



Glycemic status and the risks of thromboembolism in AF patients

Chan YH, et al. Cardiovasc Diabetol 2020



Statin therapy in acute cardioembolic stroke 
with no guidance-based indication

Park HK, et al. Neurology 2020

Major vascular event: stroke recurrence, MI, and vascular death



Lifestyle behavior

Hindricks G, et al. EHJ 2020
Chung MK, et al. Circulation 2020

You are diagnosed with AF.
You have higher stroke risk 
than non-AF population. I 
will prescribe OAC and 

antiarrhythmic drugs…blah 
blah, if still symptomatic 

after AAD, we can consider 
AF RFCA… blah blah blah 

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

Alcohol? 
Smoking??... 

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

Updated ESC AF 
guideline



Smoking is a risk factor for stroke in AF patients

Gregory Y. H. Lip, et al. Stroke 2010



Quitters was associated with lower risks of ischemic stroke and
death compared to current smokers.

15%

15%

Lee SR, Choi EK, Lip GYH, et al. JCM 2021



The benefit of alcohol abstinence on the risk of ischemic stroke in AF patients

Lee SR, Choi EK, Lip GYH, et al. EHJ accepted



Alcohol abstinence was associated with a lower risk of ischemic stroke

Lee SR, Choi EK, Lip GYH, et al. EHJ accepted



Dose-response relationship

Lee SR, Choi EK, Lip GYH, et al. EHJ accepted

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. 



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

Vigorous, 140-210 min/week Moderate, 170-240 min/week 

Ahn HJ, Lee SR, Choi EK, Lip GYH, et al. PLOS MEDICINE, accepted



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)

7.1% (n=14,778)

22.7% (n=47,327)

58.6% (n=122,340)

11.6% (n=24,217)

Healthy lifestyle combination and the risk of MACE in AF patients  

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



Healthy lifestyle combination and the risk of MACE in AF patients  

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

Prior ischemic stroke (n=53,559, 25%)

MACE Number aHR (95% CI)

HLS 0 2080 1 (reference)

HLS 1 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)



Recommendations for lifestyle interventions and management of risk factors 
and concomitant diseases in patients with AF

Hindricks G, et al. EHJ 2020

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 
conditions is recommended to reduce AF burden and symptom severity. I B

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

Advice and management to avoid alcohol excess should be considered for AF 
prevention and in AF patients considered for OAC therapy. IIa B

Physical activity should be considered to help prevent AF incidence or 
recurrence, with the exception of excessive endurance exercise, which may 
promote AF. 

IIa C



Proactive “C”

Height: 169 cm / Weight: 92.8 kg / BMI: 32.49 kg/m2

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

Ex-smoker, 60 PY (quit 10YA)
Current drinker, 소주 2병/주
Exercise??

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 



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

NOAC vs. Warfarin

19% stroke/SE 
risk reduction

51% reduction in 
hemorrhagic stroke

10% reduction 
in all-cause mortality

52% reduction 
in ICH

Warfarin vs. placebo

64% stroke risk 
reduction

26% reduction in 
all-cause mortality

Hindricks G, et al. EHJ 2020



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

NOAC vs. Warfarin

19% stroke/SE 
risk reduction

51% reduction in 
hemorrhagic stroke

10% reduction 
in all-cause mortality

52% reduction 
in ICH

Warfarin vs. placebo

64% stroke risk 
reduction

26% reduction in 
all-cause mortality

Additive risk 
reduction for stroke, 

MACE, CV death, 
and all-cause death

Hindricks G, et al. EHJ 2020
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