
LOGO 

Trend in anticoagulation therapy 

Ko Jum Suk, MD, PhD 

Wonkwang university school of medicine and hospital 

 



72/M  3일 전부터 심계항진, 과거력 : 고혈압/당뇨/5년 

전 AMI로 PCI(DES)/위궤양, 심초음파 : EF 52% 
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이전 심전도 
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심방세동 – 심전도 진단 
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정의 

• 명확한 P파가 없거나, 기저선이 물결치듯 하거나 
350-600 bpm의 빈도로 모양이 다양한 
심방활동 

• 방실전도계가 정상인 경우에는 심실반응이 
불규칙 



심방세동 – 임상적 의미 
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빠른 심박수 → 저혈압, 폐울혈, 협심증 

종료 후 휴지 → 실신 

심박출량에 심방 수축의 기여 소실 → 심부전 

심계항진 → 불안 

좌심방 혈전 및 전신 색전 

 



심방세동 – 전신 색전 (embolization) 
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이 환자에서 가장 염려되는 것은? 

빈맥으로 인한 불편감 

심부전 발생 

심근경색증 재발 

뇌졸중 발생(!!!) 
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Facts about stroke in atrial fibrillation 
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AF patients have a near 5 

fold increased risk of stroke 

1 in every 6 strokes occurs 

in a patient with AF 

Ischemic stroke associated 

with AF is typically more 

severe than stroke due to 

other etiologies 

Stroke risk persists even 

in asymptomatic AF 



Paroxysmal AF는 위험하지 않다? 
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An ACTIVE W Substudy JACC 2007;50:2156-2161. 



환자가 뇌졸중 증상이 없으면 no problem? 
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Cha et al. Am J Cardiol 2014;113:655-661) 

28.3% 6.6% 

Previous studies 
Risk of overt stroke 



심방세동 증상이 없으면 OK? 
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N Engl J Med 2012; 366:120-129 

Subclinical AF and CVA risk 



뇌졸중 예방을 위한 선택은? 

Aspirin 

Aspirin + Clopidogrel 

Warfarin 

NOAC (Novel oral anticoagulation agent) 

Device 
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Warfarin 
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Cow bleeding with sweet clover (1920) 
Rodenticide (1950) 



항응고제 발전의 역사 
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clinical trials 

Oral thrombin 

and Xa 

Heparin 

discovered by 

medical student 

(McLean) 

Clinical use of 

heparin 

Requirement for 
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monitoring 
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LMWH trials 
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Affirm trial 
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Sinus Rhythm 
 

Antiarrhythmic Use 
 

Warfarin Use 
 

Digoxin Use 
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N Engl J Med 2002; 347: 1825-33. 
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Warfarin은 효과적인가? 
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Warfarin reduce incidence 

of stroke by about 64% 

Ann Intern Med. 2007;146:857-867. 

Study Year 

AFASAK I 1989; 1990 

SPAF I 1991 

BAATAF 1990 

CAFA 1991 

SPINAF 1992 

EAFT 1993 

All trials (n=6) 

N=2,900 

Relative Risk Reduction 

(95% CI) 

 Favors Warfarin 

100% 50% 0 -50% -100% 

Adjusted-dose warfarin compared 

with placebo or control 

 Favors  Control 



항혈소판제를 대신 사용하면 어떨까? 
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Ann Intern Med. 2007;146:857-867. 

RR 38% 

Antiplatelet agent  vs  placebo Antiplatelet agent  vs VKA 



Dual antiplatelet agent vs aspirin 
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Dual antiplt. Tx : safe and effective? 
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Clin Ther. 2013;35:967–984 



Warfarin사용의 장애물들 

Patients factor 

 Perceived risk>benefit 

 Patients unreliable 

 Difficulty of maintaining therapeutic INR 

Physician factor 

 Underestimated risk of stroke and overestimate risk of 

bleeding 

 Physicians believe patients will refuse therapy 

 Monitoring was inconvenient 
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Arch Intern med 2000;160:41-46 



Narrow therapeutic range 
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N Engl J Med 1996; 335:540-546 

Ann of int med 1994;120:897-902 

 



실제로는….. 
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GARFIELD data 



VKA use in real world 
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GARFIELD data 



Optimal INR(2-3) : easy to achieve? 
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KORAF data 
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KORAF data 

Optimal INR(2-3) : easy to achieve? 
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Guideline for anticoagulation in AF 

2012 ESC focused update 



ESC/CCS/AHA guideline 
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Kirchhof P, et al. European Heart Journal (2013) 34, 1471–1474 



In this patient… 

Wonkwang university school of medicine and hospital 

CHAS2 score 2 

CHA2DS2-VASC score 4 

- CHF 0 

- HTN 1 

- Age≥75 0 

- DM 1 

- Stroke or TIA 0 

- Vascular disease 1 

- Age≥65 1 

- female 0 

Indication for warfarin Tx 



ESC guideline for antithrombotic 

Tx in PCI Pt. 



WOEST trial  

Dual(clopid+VKA) vs Triple(Clopid+asp+VKA) 

 573 patients, 1yr 

MI (3.2% vs 4.6%), stroke (1.1% vs 2.8%), target 

vessel revascularization (7.2% vs 6.7%), stent 

thrombosis (1.4% vs 3.2%)   

▶did not differ significantly between the groups 

All-cause mortality : 2.5% vs 6.3%; P=0.027 

The combination of the ischemic end points 

occurred : 11.1% vs17.6% (hazard ratio, 0.56; 95% 

confidence interval, 0.35–0.91) 

 



WOEST trial 



In this patient… 

Wonkwang university school of medicine and hospital 

CHAS2 score 2 

CHA2DS2-VASC score 4 

- CHF 0 

- HTN 1 

- Age≥75 0 

- DM 1 

- Stroke or TIA 0 

- Vascular disease 1 

- Age≥65 1 

- female 0 

Date INR warfarin 

OPD1 4.5 4 

OPD2 1.6 3 

OPD3 4.0 3.5 

OPD4 2.8 3/3.5 

OPD5 4.2 3/3.5 

OPD6 1.8 3 

OPD7 NOAC 

PCI(DES) d/t AMI  



Novel oral anticoagulant (NOAC) 급여인정조건 
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와파린 초기치료(2개월 혹은 

INR 2 이상 도달) 

1. 1mg으로 5일 이상 투여 후 INR 

3.0 이상 

2. 10mg 이상으로 5일 이상 투여 

후 INR 2.0미만 

3. 최초 2개월 와파린 용량 조절 

기간 동안 INR검사 7일 간격으로 

측정시 3회 이상 3.5 초과한 경우 

와파린 유지 기간 

유지 용량 결정 후 최근 6개월간 

측정한 INR 검사치가 target 

INR(2.0-3.0)을 40% 이상 벗어난 

경우, 단 최근 6개월간 INR검사가 

5회 미만인 경우 이전 검사를 

포함하여 5회 INR검사 중 2번 이상 

벗어난 경우 

기타 급여 인정 : 와파린 복용 중 중요 장기 출혈이나 2unit 

이상의 심한 bleeding을 경험한 환자  



Novel oral anticoagulant (NOAC) 
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Rivaroxaban 

Apixaban 

Edoxaban 

Betrixaban 

Dabigatran 



Novel oral anticoagulant (NOAC) 
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Dabigatran : RE-LY trial 
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N Engl J Med 2009; 361 : 1139-51. 

Stroke/embolism ICH Major bleeding 

4.0 

3.5 

3.0 

2.5 

2.0 

1.5 

1.0 

0.5 

0.0 

 

Dabigatran 110mg 

Dabigatran 150mg 

Warfarin (INR 2-3) 

* 

** 

* 

* 
* 



Rivaroxaban : ROCKET AF 
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Apixaban : ARISTOTLE 

Apixaban 212 patients, 1.27% per year  

Warfarin   265 patients, 1.60% per year 

HR 0.79 (95% CI, 0.66–0.95); P (superiority)=0.011  

Risk of Stroke 

 

Risk of major bleeding 

 

Apixaban  327 patients, 2.13% per year  

Warfarin  462 patients, 3.09% per year 

HR 0.69 (95% CI, 0.60–0.80); P<0.001  



Novel oral anticoagulant (NOAC) 
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Novel oral anticoagulant (NOAC) 
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Novel oral anticoagulant (NOAC) 
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Corey et al. Am J Cardiol 2012;110:453– 460) 

Hemorrhagic stroke 

Ischemic stroke 

All cause stroke 



Novel oral anticoagulant (NOAC) 
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Corey et al. Am J Cardiol 2012;110:453– 460) 

Major bleeding 

Intracranial bleeding 

GI bleeding 



Indirect comparison btw NOACs 
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Lip et al. J Am Coll Cardiol 2012;60:738–46 



Indirect comparison btw NOACs 
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Lip et al. J Am Coll Cardiol 2012;60:738–46 



Novel oral anticoagulant (NOAC) 
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Stroke or Systemic 

Embolism 

De Caterina R, et al. J Am Coll Cardiol 2012;59:1413–25 

Major Bleeding 



New option : LAA occlusion 

device 

Protect-AF study  : warfarin vs device 



항응고제 + 베타차단제 : 두근거림 지속 
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동율동 전환을 하는 것이 좋을까요? 

Rate control only 

 

Sinus rhythm conversion : 

electrical/phamarcological 
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ESC guideline 
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동율동전환 
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동율동 전환 바로 시행해도 될까요? 
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3 weeks warfarin 

Thrombus No thrombus 

Repeat TEE 

LA/LAA thrombus 
6 weeks warfarin 

4 weeks warfarin 
(INR 2.0-3.0) 

Cardioversion 

No thrombus 

TEE 

≥ 2 days 

4 weeks warfarin? 
(INR 2.0-3.0) 

Cardioversion 

< 2 days 

Atrial Fibrillation 



경식도 초음파 : transesophageal echo 
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Electrical cardioversion 
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잘못된 cardioversion 
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잘못된 cardioversion 
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베타차단제+항응고제+항부정맥제 
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이 환자가 수술을 해야 한다면? 
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Thromboembolic risk가 높은 경우에는 wafarin중단에 의한 thromboembolic 
complication을 막기 위해 heparin을 투여한다. thromboembolic risk가 중등
도 이거나 낮은 경우에는 heparin대체 요법은 반드시 시행할 필요는 없으며 상
황에 따라 선택적으로 적용한다.(표 참조) 



Take home massage 

심방세동 환자에서 뇌졸중 발생 위험성은 생각보다 

높다. 

뇌졸중 위험 발생 위험성이 높은 환자에서는 항응고

제를 반드시 투여하여야 한다. 

항응고제의 선택은 환자의 특성에 맞게 선택하여야 

한다. 

Wonkwang university school of medicine and hospital 


