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NOAC 

• Target specificity 

• Absorption and metabolism 

• Race difference 



Oral Anticoagulants 

4 

2013 

2015.7.1 
급여기준 확대 

2010  
Dabigatran FDA 승인 

1941 



1. Target Specificity 

Nutescu EA, et al. Cleve Clin J Med 2005 

1. Predictable effect 
- Fixed dose 

- No monitoring 



2. Uptake, Metabolism, and Elimination 

Heidbuchel H, et al. Eurpace 2015 EHRA Practical Guide 



2.1. Uptake – Plasma Concentration 

Heidbuchel H, et al. Eurpace 2015 EHRA Practical Guide 

1. Slight fluctuation in 
absorption >>> greater 

impact on plasma 
levels : PPI & H2B 

2. Capsules should not be 
opened 

3. Increased GI bleeding ? 

2. Rivaroxaban 
should be taken 

with food. 

3. Crushed form for 
Rivaroxaban & Apixaban 

4. Oral solution of Apixaban 



2.1.1. GI Bleeding 

1. non-absorbed, active anticoagulant drug within the GI tract lumen 
promotes GI bleeding (eg, from vulnerable mucosal erosions or 
angiectasia) 

2. The drugs directly injure the GI tract : tartaric acid  

Dabigatran 

Desai J, et al.  Gastroint Endoscopy 2013;78:227-239 UGI LGI 



2.1.2. Effect of Food on Rivaroxavan 

Stampfuss J, et al. Int J Clin Pharmacol Ther 2013;51:549-561. 

10 mg 

20 mg 

183.9 ug/I 

190.1 ug/I 

159.9 ug/I 
281.4 ug/I 

High bioavailability ( 80%) of 15 mg and 20 mg rivaroxaban was 
achieved when taken with food; therefore, these doses need to be 

taken with food. 



2.2. Metabolism - Drug Interaction 

Heidbuchel H, et al. Eurpace 2015 EHRA Practical Guide 

P-glycoprotein inhibitors 
(verapamil, dronedarone, amiodarone, quinidine) 

CYP3A4 inhibition or induction 
- Induction : rifampicin, carbamazepine etc 



2.2.1. Drug-Drug Interaction 



2.3. Elimination - CKD 

Heidbuchel H, et al. Eurpace 2015 EHRA Practical Guide 



2.3.1 Estimated Drug Half-lives & Plasma 

Concentration in Different Stages of CKD 

Heidbuchel H, et al. Eurpace 2015 EHRA Practical Guide 



2.3.2. Approved European Labels for 

NOACs and Their Dosing in CKD 

201210 SPAF 

Heidbuchel H, et al. Eurpace 2015 EHRA Practical Guide 



3. Race Difference 



3.1. Effect of Race on Dabigatran 

- RE-LY trial - 

Liesenfeld KH, et al. J Thromb Haemost 2011;9:2168-2175. 



3.2. Pharmacokinetic Effect of 

Dabigatran in Japanese and Caucasian 

Hartter S, et al. J Thromb 
Haemost 2012;107:260-269. 

C. Correlation between trough plasma concentration 
    and dabigatran dose 

B. Anti-coagulation parameters vs plasma 
concentration of dabigatran 

A. Cmax and total AUC after oral administration of 
dabigatran etexilate 150 mg 

The pharmacokinetics of dabigatran are similar in Japanese 
and Caucasian subjects. 



3.3. Absolute Risk Reduction in Efficacy 

with NOACs vs Warfarin 

Lip GY, et al. Int J Cardiol 2015;180:246-254 

Stroke and Systemic Embolism Ischemic Stroke Hemorrhagic Stroke 

All Cause Death Myocardial Infarction 

201210 SPAF 



Major Bleeding Intracranial Hemorrhage 

All Bleeding GI Bleeding 

3.3. Absolute Risk Reduction in Safety 

with NOACs with Warfarin 

201210 SPAF 

Lip GY, et al. Int J Cardiol 2015;180:246-254 

NOACs은 아시아인에서 더 효과적이며 안전하다. 
그 이유는 아직 명확하지 않다. 

하지만, 와파린에 ~ 



Summary 

• NOACs은 specific target을 갖는 
항응고제이다. 

• NOACs은 비슷하면서도 각자 조금씩 다른 
약리학적 성질을 갖고 있다. 그러므로 
이를 잘 이해하여 약물을 선택하여야겠다. 
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