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Atrial Fibrillation

• 심방세동은 지속성 부정맥 중에서 가장 흔하다.

– 서양 인구의 1-2%; silent AF가 1/3
– 고령화로 50년 후 유병률은 최소 2배로 예상
– 현재 40세 정상인; 향후 25%는 일생 중 AF를 경험

• 심방세동과 뇌졸중

– 평균 5배의 위험성 증가
– 다른 원인에 의한 것보다 치명적이거나 후유증이 큼
– 1.5배의 진료비
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Relative risk of AF



• Frustrations

– Rate control vs. rhythm control
– Strict vs. laissez-faire rate control
– Early detection; silent or asymptomatic nature of AF
– Ablation; Mortality?

• Hopes

– Ablation; reduce symptomatic burden, cure in some 
patients? 

– New anticoagulants
– New antiarrhythmic agent(s)



• Detection of AF

• Management of AF

– Antithrombotic management
– Rate and rhythm management
– Long-term management
– Upstream therapy

• Specific populations
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2006 ACC/AHA/ESC guidelines
Antithrombotic therapy



Antithrombotic Management

• Risk stratification CHA2DS2-VASc score
• Antithrombotic treatment New agents
• Bleeding risk stratification HAS-BLED score
• Optimal INR
• Special situations

Paroxysmal AF, Perioperative anticoagulation, stable 
vascular disease, ACS±PCI, Elective PCI, NSTEMI, 
Acute STEMI with primary PCI, Acute stroke, Atrial 
flutter, Cardioversion, TEE-guided cardioversion, 
Non-pharmacological methods to prevent stroke

2011 ESC guideline



Risk Stratification for Stroke 
Prevention

2011 ESC Guidelines



Rationale; CHA2DS2-VASc score

• Age
– Age > 65; ischemic stroke risk가 증가하기 시작
– 75세 이후라고 갑자기 risk가 되는 것은 아니다.
– 고령의 환자일수록 항응고제가 도움이 된다.

• Antiplatelet agent는 고령에서 stroke 예방의 효과가 점차 감소
• Anticoagulation의 stroke 예방효과는 나이와 무관

• HT
– 이전의 정의; 혈압약을 복용하거나, 조절되지 않은 혈

압이 > 160/95 mmHg
– 잘 조절되는 고혈압은 risk가 되지 않는다.

• Heart failure
– Heart failure with preserved ejection fraction; 연구(-)



• Atherosclerotic vascular diseases
Angina는 risk factor가 아니지만 prior myocardial 
infarction, peripheral artery disease, TEE 에서 발견된
aorta의 complex atheroma 등은 명백한 risk factor 이다.

• Female gender
RR 1.6 (95% CI 1.3-1.9)

• Proteinuria
RR 1.54 (95% CI 1.29-1.85)

• Other factors
GFR < 45 ml/min, hypertrophic cardiomyopathy, 
amyloidosis

• Original CHADS2 score
너무 많은 환자가 score 1-2 사이에 존재한다.



Original CHADS2 score



Vascular disease; prior myocardial infarction, peripheral artery disease, aortic plaque

CHA2DS2-VASc score







Antithrombotic Therapy

2011 ESC Guidelines
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ACTIVE Trial

• ACTIVE-W (ACTIVE warfarin arm)

– Anticoagulation is superior to the combination of aspirin and 
clopidogrel

• RR reduction 40% (95% CI 18-56)

• ACTIVE-A (ACTIVE aspirin arm)

– Combination therapy is superior to aspirin monotherapy
• RR reduction 11% (95% CI 0.81-0.98); 28% RR reduction in ischemic 

stroke
• Major bleeding; 57% increased (95% CI 1.29-1.92): 2.0%/yr vs. 1.3%/yr
• Major bleeding rate was similar to anticoagulation

In the Atrial fibrillation Clopidogrel Trial with Irbesartan for 
prevention of Vascular Events

Lancet 2006;367:1903-1912



Other Trials
• Other antiplatelet agents

– Some benefits with Indobufen and Triflusal
– More data are required

• Anticoagulation (INR 2.0-3.0) + antiplatelet agent

– No beneficial effect on ischemic stroke or vascular 
events

– More bleeding was evident
– INR 2.0-3.0 에서도 재발하는 ischemic stroke 환자에서는

antiplatelet agent를 추가하지 말고, INR을 3.0-3.5로 조절
하는 것이 낫다.



Limitation of Vitamin K Antagonists

VKA

Unpredictable 
response

Narrow therapeutic 
window

Slow onset-offset 
of action

Numerous food-
drug interactions

Numerous drug-
drug interactions

Warfarin resistance

Frequent coagulation 
monitoring

Frequent dose 
adjustment

J Interv Card Electrophysiol 2008;22:129-37
Cardiol Clin 2008;26:169-87



Investigational Agents
Trial acronym Drug Dose Comparator Estimated 

completion date

Direct thrombin inhibitor

RE-LY Dabigatran etexilate 150mg BID Warfarin (INR 2-3) Completed

110mg BID Warfarin (INR 2-3)

Direct factor Xa inhibitors

ARISTOTLE Apixaban 5mg BID Warfarin (INR 2-3) Apr. 2011

ABERROES Apixaban 5mg BID Aspirin Completed

ROCKET-AF Rivaroxaban 20mg OD Warfarin (INR 2-3) Completed

ENGAGE-AF TIMI48 Edoxaban 30mg OD Warfarin (INR 2-3) Mar. 2011

60mg OD Warfarin (INR 2-3)

Indirect factor Xa inhibitors

AMADEUS Idraparinux 2.5mg once weekly Warfarin Terminated

BOREALIS-AF SSR126517 2.5mg once weekly Warfarin Withdrawn from 
development



RE-LY; N Engl J Med 2009;361:1139-51
ARISTOTLE; Am Heart J 2010;159:331-9
AVERROES; Am Heart J 2010;159:348-53
ROCKET-AF; Am Heart J 2010;159:340-7
AMADEUS; Lancet 2008;371:315-21
BOREALUS-AF; Sanofi-aventis press release, http://en.sanofi-aventis.com/binaries/20091221_rdupdate_en_tcm2826977.pdf



RE-LY

• Inclusion criteria
– Documented AF and
– At least 1 risk factor for stroke

• History of previous stroke, TIA or systemic embolism
• EF < 40%
• Symptomatic CHF, NYHA FC II or greater
• Age ≥ 75 years
• Age ≥ 65 years + one of the additional risk factors

– DM, coronary artery disease or HT

Randomised Evaluation of Long-term anticoagulation therapY

N Engl J Med 2009;361:1139-51



RE-LY: Outcomes

• Secondary endpoint
– All stroke
– Systemic embolism
– All death
– Pulmonary embolism
– Acute myocardial 

infarction
– Vascular death (including 

death from bleeding)

• Safety cirteria
– Bleeding events (Major & 

minor)
– Intracranial hemorrhage
– Cerebral hemorrhage
– Subdural hemetoma
– Subarchnoid hemorrhage
– Elevation in liver enzyme 

or hepatic dysfunction

Primary endpoint

All stroke (ischemic + hemorrhagic) & systemic embolism



RE-LY: Baseline Characteristics

Characteristic Dabigatran 150 mg Dabigatran 110 mg Warfarin

Randomized 6,076 6,015 6,022

Mean age (yrs) 71.5 71.4 71.6

Male (%) 63.2 64.3 63.3

CHADS2 score (mean)
01 (%)
2 (%)
3+ (%)

2.2
32.2
35.2
32.6

2.1
32.6
34.7
32.7

2.1
30.9
37.0
32.1

Prior stroke/TIA (%) 20.3 19.9 19.8

Prior MI (%) 16.9 16.8 16.1

CHF (%) 31.8 32.2 31.9

Baseline Aspirin (%) 38.7 40.0 40.6

VKA naïve (%) 50.2 50.1 48.6



RE-LY: Primary Endpoint
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RE-LY: Time to First Stroke

Warfarin
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Rate of Stroke or Systemic Embolism
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Hemorrhagic Stroke
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Major Bleeding
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Time to First Intracranial Bleeding
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Dabigatran Etexilate
• Oral medicaiton
• Potent reversible direct thrombin inhibitor
• Rapidly converted to active drug; rapid onset
• Half life of 12-17 hours
• ∼ 80% renal excretion
• 6.5% of bioavailability
• Metabolism does not use Cytochrome P450 system
• Little protein binding
• Low potential for drug-drug & drug-food interaction
• Routine coagulation monitoring is not required
• Effects on both free & clot-bound thrombin



Risk Stratification for 
Bleeding Complications

2011 ESC Guidelines



Risk of Bleeding
• 점차 더욱 고령의 환자에서 warfarin을 이용한 항응고치료를 하지만

intracerebral hemorrhage는 줄고 있다.
– 낮은 INR을 유지
– 보다 주의 깊은 dose adjustment
– 보다 적절한 혈압의 조절

• 낮은 INR을 유지하는 것은 도움이 되지 않는다.
– INR < 2.0에서는 ischemic stroke가 급격히 증가한다.
– Bleeding complication은 INR 3.5-4.0 이상에서 높아지기 시작한다.

• 노령 환자의 낙상 사고로 인한 ICH를 두려워해서는 안된다.
– 1년에 300 회 이상의 낙상사고가 발생하면 anticoagulation을 하는 사

람에서 ICH의 risk가 높아진다.

• 고령의 환자에서는 실제로 aspirin에 의한 bleeding complication 과
warfarin에 의한 complication이 거의 비슷하다.



Chest 2010; Mar 18 [Epub ahead of print]

High risk of bleeding; HAS-BLED score ≥ 3



Special Situations

• Paroxysmal atrial fibrillaiton; atrial flutter
– Stroke risk는 다른 AF 과 비슷하다.

• Perioperative anticoagulation
– High risk for thrombo-embolism (CHADS2 score ≥ 2)

• ‘Bridging’ anticoagulation with heparin (or LMWH)

– Low to intermediate risk for thrombo-embolism
• Stop anticoagulation ~ 5 half life; warfarin의 경우 5-7일
• INR < 1.5 에서 수술; 계속 INR > 1.5 이면 1-2 gm의 oral 

vitamin K 투여
• 지혈이 잘 된 경우 수술일 저녁 혹은 다음날 아침부터 다시

warfarin 유지용량 투여; loading 하지 말 것

Br heart J 2010;31:967-75



• Stable vascular disease
– Anticoagulation+antiplatelet agent는 ischemic 

stroke, systemic embolism의 risk는 줄이지 못하고
bleeding 만 증가시킨다.

• Acute coronary syndrome &/or PCI
– OAC는 angina의 secondary prevention에 있어서 아

무리 못해도 aspirin 과 비슷하다.
– 4주 이내의 triple therapy (OAC+Asp+ Clopidogrel)

의 bleeding risk는 크게 높지 않다.
– Avoid DES (small vv, long lesion, restenosis, DM 등

등을 제외하고는), 특히 ‘-olimuth’에 주의
– OAC + clopidogrel; 대신 aspirin 사용시 PPI (H2-

blocker or antacid)를 같이 사용한다.



• Acute stroke
– 일단 혈압 조절이 급선무
– Imaging study; hemorrhage 동반 여부 확인
– Anticoagulation은 급성기 2주 이후부터 시작
– 출혈이 있는 경우에는 OAC를 주지 않는다.

• Acute TIA
– OAC as soon as possible

• Silent (old) stroke
– AF 환자의 imaging study 에서 많이 발견된다.







Recommendations for 
prevention of thromboembolism







Recommendations for anti-thrombotic 
therapy in AF with ACS/PCI



Recommendation for 
anticoagulation pericardioversion




