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Disclaimer 

This information, views and opinions presented herein are those 

of the presenter and do not necessarily reflect the views and 

opinions of Bayer Korea Ltd. 

 

Bayer does not recommend the use of any product in any 

different manner than as described in the prescribing information. 

 

Physicians are advised to consult the relevant local prescribing 

information issues by the manufacturers before prescribing any 

drug discussed or described at this meeting 



순서 

1. NOAC 사용 증례 

2. NOAC  사용시 유의할 점 



증례 1: Newly Diagnosed, Low-Risk Patient;  

Prefer NOAC, Planning RFA 

• Park SB, M/45 

 

• Newly diagnosed with NVAF 

 
•  Risk factor of stroke 

• Hypertension for 1 year 
• CHADS2=1 (Hypertension) 
• CHA2DS2-VASc=1 (Hypertension) 
 

• Medication: CCB 

 

• When discussing VKAs as an option, patient expresses strong 
desire to avoid INR monitoring 

 
This case study has been written by healthcare professionals in this therapeutic area using data based on 

actual patients the healthcasr professionals have managed 



CHA2DS2-VASc criteria Score 

Congestive heart failure/ 

left ventricular dysfunction 
1 

Hypertension 1 

Age 75 yrs 2 

Diabetes mellitus 1 

Stroke/transient ischaemic 

attack/TE 
2 

Vascular disease (prior 

myocardial infarction, 

peripheral artery disease or 

aortic plaque) 

1 

Age 65–74 yrs 1 

Sex category (i.e. female 

gender) 
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 

EHJ 2010;31:2369-2429 

ESC guideline, 2010 

Stroke Risk in AF: CHA2DS2-VASc 



CHADS2 vs CHA2DS2-VASc 

Olesen JB, et al. BMJ 2011;342:d124 

All patients with AF not treated with VKA in 

Denmark 1997-2006 
73.538 fulfilled the study inclusion criteria 

Kaplan-Meier estimate of probability of remaining free 

of thromboembolism with CHA2DS2-VASc score 0 and 

1. Only patients with CHA2DS2-VASc scores 0 and 1 

were included, and patients were censored at death for 

causes other than thromboembolism 

Kaplan-Meier estimate of probability of remaining free 

of thromboembolism with CHADS2 score 0 and 1. Only 

patients with CHADS2 scores 0 and 1 were included, and 

patients were censored at death for causes other than 

thromboembolism 



Anticoagulation in non-valvular AF 

Kirchhof P, et al. European Heart Journal (2013) 34, 1471–1474 



EHRA proposal for a universal NOAC 

anticoagulation card 

Card can be downloaded in a printer-ready form or in a ppt format that can be configured 

to the local language from www.NOACforAF.eu  



Checklist during follow-up contacts of AF 

patients on anticoagulation 

 

Heidbuchel H et al. Europace. 2013;15:625-651.  



조익성, unpublished 

• YUMC outpatient elective DC cardioversion 

• Jan 2005 ~ Aug 2013 

Events No. DC shock = 1,582 

Stroke 2 (0.13%) 

Bradyarrhythmia 7 (0.44%) 

Bleeding 3 (0.18%) 

- NOAC, CCB, AAD for 4 weeks 

-  DC cardioversion 

Progress 

Standard use of a vitamin-K antagonist (VKA) for 3-4 weeks prior to cardioversion (or shorter 

periods if preceded by a negative TEE) will result in thromboembolic rates of <1% within 30 

days. 
Klein AL, et al. NEJM 2001;344:1411-1420. 

Botkin SB, et al. Am Heart J 2003;145:233-8 



DC cardioversion on NOAC 

• Outcomes After Cardioversion and Atrial Fibrillation Ablation in Patients Treated 

With Rivaroxaban and Warfarin in the ROCKET AF Trial 

Dabigatran: Nagarakanti R, et al. Circulation 2011;123:131-6. 

Apixaban: Greg F, et al. J Am Coll Cardiol 2014 

Piccini JP, et al. J Am Coll Cardiol 2013;61:1998-2006. 



Recurrence of AF  RFA  

12 



Major Complications in the Overall 

Population 

 

Cappato et al. Circ Arrhythm Electrophysiol. 2010;3:32-38. 



 



Multidetector Computed Tomography Might be an Enough Screening Test to Prevent 

Periprocedural Stroke in Atrial Fibrillation Ablation; a Multicenter Propensity 

Matched Analysis 

Hong SJ, et al, Heart rhythm 2014, in press 
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Hong SJ, et al, Heart rhythm 2014, in press 



증례 2: High-Risk Warfarin Patient With INRs  

Frequently Out of Range 

• Ko SK, M/70 

 

• Diagnosed with NVAF 9 years ago 

• Hypertension (controlled) 20 years 

• Diagnosed with a stroke 3 years ago 

 

•  Stroke risk 
• CHADS2=3, CHA2DS2-VASc=4 

 

• Ko’s INRs have been in range only from 3 out of 5 of his 

follow-ups. 

 
This case study has been written by healthcare professionals in this therapeutic area using data based on 

actual patients the healthcasr professionals have managed 



Anticoagulation in non-valvular AF 

Kirchhof P, et al. European Heart Journal (2013) 34, 1471–1474 



• 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 2.0 미만 

3. 최초 2개월 와파린 용량 조절 기간 

동안 INR검사 7일 간격으로 측정 

시 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 

INR 조절실패 및 기타 급여인정 사유 

기타 급여 인정 : 와파린 복용 중 중요 장기 출혈이나 2unit 

이상의 심한 bleeding을 경험한 환자  



Labile INR 

Age 72 

CHADS2 score 2 

 - Congestive HF X 

 - Hypertension O 

 - Age ≥ 75 X 

 - Diabetes Mellitus O 

 - Stroke or TIA X 

INR 조절 실패 사유일 경우  

Date 와파린 용량 INR 

2013-09-10 NOAC 1.66 

2013-05-14 3 mg - 4 mg 격일 2.06 

2013-01-15 3 mg - 4 mg 격일 2.33 

2012-09-18 3 mg - 4 mg 격일 증량 1.65 

2012-06-12 3 mg 감량 3.68 

2012-02-28 4 mg 3.09 



항응고제 종류 변경시 

VKA to NOAC INR <2.0: immediate 
INR 2.0–2.5: immediate or next day  
INR >2.5: use INR and VKA half-life to estimate time to INR 
<2.5  

Parenteral anticoagulant to NOAC: 
     IV unfractioned heparin (UFH) 
     Low molecular weight heparin (LMWH) 

Start once UFH discontinued (t½ =2h). May be longer in 
patients with renal impairment 
Start when next dose would have been given 

NOAC to VKA Administer concomitantly until INR in appropriate range 
Measure INR just before next intake of NOAC 
Re-test 24h after last dose of NOAC 
Monitor INR in first month until stable values (2.0–3.0) achieved 

NOAC to parenteral anticoagulant Initiate when next dose of NOAC is due 

NOAC to NOAC Initiate when next dose is due except where higher plasma 
concentrations 
expected (e.g. renal impairment) 

Aspirin or clodiprogel to NOAC Switch immediately, unless combination therapy needed 



Stroke according to 

CHA2DS2-VASc 

Bleeding according 

to HAS BLED 

Kim TH et al, HRS 2014 



증례 3: High-Risk Warfarin Patient With INRs  

Frequently Out of Range 

• Lee JB, F/76 

 

• Diagnosed with NVAF 15 years ago 

• Hypertension (controlled) 20 years 

• The 1st stroke 3 years ago 

• Warfarin use 

• Upper GI bleeding 1 years ago, transfusion 

 
•  Stroke risk 

• CHADS2=4, CHA2DS2-VASc=7 
 

• Bleeding risk 

• HAS-BLED = 101 1010 = 4 

This case study has been written by healthcare professionals in this therapeutic area using data based on 

actual patients the healthcasr professionals have managed 



HAS-BLED bleeding risk score 

Letter Clinical characteristic Points awarded 

H Hypertension 1 

A Abnormal renal and liver 

function (1 point each) 

1 or 2 

S Stroke 1 

B Bleeding 1 

L Labile INRs 1 

E Elderly (e.g. age >65 years) 1 

D Drugs or alcohol (1 point each) 1 or 2 

Maximum 9 points 

* a score of ≥3 indicates ‘high risk 



Net clinical benefit of warfarin in patients with AF:  

a report from the Swedish AF cohort study. 

In almost all patients with AF, the risk 

of ischemic stroke without OAT is 

higher than the risk of intracranial 

bleeding with OAT. 

 

Analysis of the net benefit indicates 

that more patients may benefit from 

OAT. 

 

The CHA2DS2-VASc score was more 

sensitive than the CHADS2 score in 

identifying patients who were truly low 

risk in whom anticoagulation may be 

associated with a net disadvantage. 

Friberg L, et al. Circulation 2012;125:2298-307 



Bleeding Risk and Major Adverse Events in Patients With 

Previous Ulcer on Oral Anticoagulation Therapy 

TTR ≥ 60%      71             43             25                15               8              0  

TTR < 60%      129           80             52                21               6             .0 

No OAC           230           129            71                41              17             1 

Number at risk 

TTR ≥ 60%  

TTR < 60% (vs. TTR ≥ 60%, p=0.03)  

No OAT (vs. TTR ≥ 60%, p=0.02)   
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Lee S, et al. Am J Cardiol 2012;110:373–377 



The Safety and efficacy of oral anticoagulation in Patients 

with Liver Cirrhosis on Vitamin K Antagonist Treatment 

A. Free of ischemic event B. Free of bleeding event 

Follow-up (years) 

0            2             4             6             8 

1.0 

0.8 

0.6 

0.4 

0.2 

0 

Follow-up (years) 

0            2             4             6             8 

C
u

m
m

u
la

ti
v
e 

S
u

rv
iv

a
l 

Early LC & OAC (-) 
Early LC & OAC (+) 

Advanced LC & OAC (-) 
Advanced LC & OAC (+) 

P=0.04 

P<0.0001 
1.0 

0.8 

0.6 

0.4 

0.2 

0 

Lee S, et al. APHRS 2013 



순서 

1. NOAC 사용 증례 

2. NOAC  사용시 유의할 점 



Absorption and Metabolism of NOACs 

 

Heidbuchel H et al. Europace. 2013;15:625-651.  

* 

*Edoxaban is not approved in Korea 



Absorption and metabolism of the 

different NOACs 

 

Heidbuchel H et al. Europace. 2013;15:625-651.  

* 

Please note this information is from separate, independent studies and therefore should be 

carefully interpreted 

*Edoxaban is not approved in Korea 



Rivaroxaban once daily versus twice 

daily dosing 

Mueck et al, Thromb Haemost 2008;100:453–461 
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Rivaroxaban: OD and BiD pharmacokinetics 

Maximum (Cmax) and minimum (Ctrough) rivaroxaban plasma concentrations in the BiD and OD 

studies, with 25th and 75th percentiles (horizontal lines) and 5th and 95th percentiles (circles) 
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Mueck et al, Thromb Haemost 2008;100:453–461 



Rivaroxaban orally or via nasogastric 

tube – Results 

SD, standard deviation; PK, pharmacokinetic; NG, nasogastric. 
 

Mean (±SD) plasma rivaroxaban concentration-time profiles following 

administration of rivaroxaban (linear-linear) (Overall PK Analysis Data Set) 
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Kideny Function and Age 

Decline of kidney function with age, as measured by the decline in 

creatine clearance (Andres and Tobin, 1976) 

Bleeding problem in old age Pts with CKD 



NOACs in renal dysfunction –  

Practical recommendations for dosing in chronic 

kidney disease 

CrCl Dabigatran Apixaban Rivaroxaban 

 50 ml/min 150 mg bid 5 mg bid 20 mg qd  

30-49 ml/min 150 mg bid 5 mg bid 15 mg qd 

15-30 ml/min No (75 mg bid, 
USA) 

2.5 mg bid 15 mg qd 

< 15 ml/min No No No 

1. Camm et al, Eur Heart J 2012;33:2719-47 

Apixaban: 혈중 creatinine  1.5 mg/dl, 연령80세 혹은 체중60kg: 2.5 mg bid 

Please note this information is from separate, independent studies and therefore should be 

carefully interpreted 



출혈 발생시 ? 
:Measuring the anticoagulant effect of NOACs 

Dabigatran Apixaban Edoxaban*  Rivaroxaban 

Plasma peak  2h after ingestion 1-4h post ingestion 1-2h after ingestion 2-4h after ingestion 

Plasma trough 12-24h after ingestion 12-24h after 

ingestion 

12-24h after ingestion 16-24h after 

ingestion 

PT cannot be used cannot be used prolonged but no known 

relation with bleeding risk 

prolonged: may 

indicate excess 

bleeding risk but 

local calibration 

required 

INR cannot be used cannot be used cannot be used cannot be used 

aPTT at trough >2x ULN 

suggests excess 

bleeding risk 

cannot be used prolonged but no known 

relation with bleeding risk 

cannot be used 

dTT At trough >200ng/ml ≥ 

65s: excess bleeding 

risk 

cannot be used cannot be used cannot be used 

Anti-FXa assays n/a no data yet quantitative; no data on 

threshold values for 

bleeding or thrombosis 

quantitative; no 

data on threshold 

values for bleeding 

or thrombosis 

Ecarin clotting time at trough >2x ULN: 

excess bleeding risk 

not affected; 

cannot be used 

not affected; cannot be 

used 

not affected; cannot 

be used 

* 

Please note this information is from separate, independent studies and therefore should be 

carefully interpreted 

*Edoxaban is not approved in Korea 



ESC recommendations – Management of 

bleeding in patients taking NOAC 

37 
aWith dabigatran 

Adapted from Camm et al. Eur Heart J 2012;e-published August 2012, doi:10.1093/eurheartj/ehs253. 

Patients on NOAC  presenting with bleeding 

Check hemodynamic status, basic coagulation tests to assess anticoagulation effect  
(e.g. aPTT for dabigatran, PT or anti Xa activity for rivaroxaban), renal function, etc. 

Minor 

Moderate-severe 

Very severe 

Delay next dose or discontinue treatment 

Symptomatic/supportive treatment 

Mechanical compression 

Fluid replacement 

Blood transfusion 

Oral charcoal if recently ingesteda 

Consider rFVIIa or PCC 

Charcoal filtrationa / haemodialysisa 



Dabigatran and Postmarketing 

Reports of Bleeding 

New Engl J Med 2013 



2013 ASH annual meeting 



A Phase 2 Randomized, Double-Blind, Placebo-Controlled Trial 

Demonstrating Reversal Of Rivaroxaban-Induced Anticoagulation In Healthy 

Subjects By Andexanet Alfa (PRT064445), An Antidote For Fxa Inhibitors 

Xarelto®      3                                   4   5    6    7    8   9   10  11  12   13 

 

 

 

 

 

 

 

 

 

 

 

 Conclusion  
   - Dose dependently partially reverse the anticoagulant effects of rivaroxaban 

 

 

 

 

 

 



Xarelto in Severance Hospital 
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• 뇌졸중 위험도가 낮은 환자를 제외하고, CHA2DS2-VASc 1 점 

환자에서도 항응고 요법을 고려한다.  

 

• NOAC이 warfarin 보다 안정성 및 효과가 좋아서 선호된다.  하지만 

고령, 신기능 저하 환자에서 주의가 필요하다.   

 

• NOAC 사용 중 발생하는 출혈은 대부분 시간이 지나면 호전되지만 

심각한 출혈의 경우 혈액 투석 등 기타 조치가 필요하다.  

Take-Home Message 



Thank you for your attention! 


