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OACs decrease the risk of adverse events 
in AF patient

Circulation. 2018;138:1485–1487



Circulation. 2018;138:37



NOAC had better performance than 
Warfarin

中風減少: 19 % 

死亡率減少: 10 %
腦出血減少: 52 %



Stroke and systemic embolism

-35%

-15%

Interaction P=0.045

Wang, Lip, Lin, and Chiang, Stroke. 2015 Sep;46(9):2555-61



Major bleeding

-43%

-11%

Interaction P=0.004

Wang, Lip, Lin, and Chiang, Stroke. 2015 Sep;46(9):2555-61



Circulation. 2018;138:37



Efficacy and Safety Endpoints of NOACs in Asians

8

Stroke/
SEE

Ischemic 
stroke

Hemorrhage 
stroke

MI
All-cause 

death
CV 

death
Major 

bleeding
Intracranial
hemorrhage

GI 
bleeding

Bleeding of 
any cause

Dabigatrana

150 mg
V V V NR V V V

Dabigatrana

110 mg
V NR V V V

Rivaroxaban V NR

Apixaban V NR V V NR V

Edoxaban
60 mg

V V V V V V

Edoxaban
30 mg

X V V V V

GI = gastrointestinal; NOACs = non-vitamin K antagonist oral anticoagulants; NR = not reported; SEE = systemic embolization events;
V = p value less than 0.05 when compared with warfarin.
a China, Japan, South Korea, Taiwan, Hong Kong, Philippines, Singapore, Malaysia, Thailand, India.
b China, South Korea, Taiwan, Hong Kong.
c China, Japan, South Korea, Taiwan, Hong Kong, Philippines, Singapore, Malaysia.
d China, Japan, South Korea, Taiwan.

Chiang et al. J Formos Med Assoc. 2016 Nov;115(11):893-952

1. Standard-dose NOACs should be recommended as first choice for the stroke 
prevention in Asians.

2. Low-dose NOACs should be recommended as therapeutic choice when 
standard-dose NOACs are not appropriate, such as in patients with age 75 years 
or in those patients with moderate to severe chronic kidney disease.



Dose Adjustments in NVAF Patients with ≥1 

Risk Factors for Stroke/Systemic Embolism

<15 ml/min

Not

recommended

Patient has risk

factor for stroke

Estimate CrCl

15-49 ml/min*

15/10 mg od

≥50 ml/min

20/15 mg od

Rivaroxaban4

2.5 mg bid 2.5 mg bid 5 mg bid

Apixaban1

Patient has risk factor for stroke

Estimate CrCl

<15 ml/min 15–29 ml/min ≥30 ml/min

Check age Check weight Check serum

creatinine

≥80 years ≤60 kg ≥133 µmol/l

If ≥2 features if ≤1 features

Not

recommended

Edoxaban3

Patient has risk

factor for stroke

Estimate CrCl

<15 ml/min 15–50 ml/min >50 ml/min

Not

recommended
30 mg od

30 mg od 30 mg od

60 mg od

≤60 kg
Potent P-gp

inhibitors

1. Apixaban SmPC; 2. Dabigatran SmPC; 3. Edoxaban SmPC; 4. Rivaroxaban SmPC

Patient has risk factor for stroke

Estimate CrCl

<30 ml/min 30–50 ml/min >50 ml/min

Age

>80 years

Age

<75 years

Age

75–80 years

Age

>80 years

Contraindicated

Low

thromboembolic

risk and high

bleeding risk

110 mg

bid

110 mg

bid

150 mg

bid

150 mg

bid

110 mg

bid

150 mg

bid

110 mg

bid

Dabigatran2

Age ≥75 years 

or high risk of 

bleeding



European Heart Journal (2019) 40, 1492–1500



European Heart Journal (2019) 40, 1492–1500

Dose Adjustment Group

Older

More CKD

Higher CHADS2 score



Higher stroke and major bleeding rate in dose 
reduction group

European Heart Journal (2019) 40, 1492–1500



Comparative performance between reduced-
dose and full-dose NOAC relative to warfarin

European Heart Journal (2019) 40, 1492–1500



European Heart Journal (2019) 40, 1501



J Am Coll Cardiol 2017;69:2779–90, J Am Coll Cardiol 2017;69:2791–93

• IF=19.896

• independent funding by 

Mayo Clinic

• No industry funding

Inappropriate low dose use of NOAC in real world might not 
lead to improved outcomes but may be hazardous





Lower dose Edoxaban significantly increases 77% 
ischemic stroke in east Asian population

Text indicates hazard ratio for edoxaban dose vs warfarin and 95% confidence intervals. mITT = modified intent-

to-treat. *P < 0.001, †P≤0.01,  #P=0.03; ‡P=0.05 .

Yamashita T, et al. Circ J. 2016; 80(4):860-9.

77%



Consistent protection between Japanese clinical trials and 

the real world in elderly & renal impaired patients

Takanori Ikeda, ESC Congress 2016 – Late-Breaking Science Session: August 29, 2016 in Rome



NOAC used in Taiwan

The largest Asian-specific NOAC Cohort

19375

Yi-Hsin Chan, Lai-Chu See and Chi-Tai Kuo. JAHA.2018;7:e008150
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The safety (all major bleeding) of NOACs persisted among  

high–risk subgroups in Taiwan’s real worldpractice

Age > 75y/o

Yi-Hsin Chan, Lai-Chu See and Chi-Tai Kuo. JAHA.2018;7:e008150

CKD(+)

Secondaryprevention

L.TW.MKT.04.2018.1857



Relationship Between Age and Renal Function

in AF Patients

Relation between Age Category and Mean CrCl1) Distribution of Age Category and CrCl2)
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1) Yamashita Y et al, Chest 2016; 149: 401-12, 2) Abe M et al, Am J Cardiol 2017; 119: 1229-37
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%
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65-74 years

Over 75

years

CrCl

>50mL/min

30-49mL/min

<30mL/min 

Fushimi AF Registry

(years)

➢In AF patients, with aging, renal function is getting worse.
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Patients with AF and CKD: stroke & bleeding risk

◆ Danish national registries data, 1997–2008

• 132,372 patients included, 3587 patients (2.7%) with non-end-stage CKD*

Stroke risk:

Bleeding risk:#

1.49 (CI: 1.38–1.59; p<0.001)

2.24 (CI 2.10–2.38; p<0.001)

*Of the patients with non-end-stage CKD, 1778/3587 (50%) received antithrombotic medication at baseline
#Bleeding risk was assessed using the HAS-BLED score, which reflects the risk of major bleeding among patients with AF who are  receiving 

anticoagulant therapy

AF=Atrial fibrillation; CI=Confidence interval; CKD=Chronic kidney disease.

Olesen JB et al, N Engl J Med 2012;367:625–35.

Risk comparison for AF patients  with non-

end-stage CKD vs without CKD



Similar benefit of NOAC in CKD group

Circulation. 2016;133:1512



Pharmacokinetic Characteristics of NOACs

Circulation. 2016;133:1512



US FDA Dose Recommendations
of NOACs for Nonvalvular AF and CKD

Circulation. 2016;133:1512



Apixaban vs Warfarin in ESRD

Circulation. 2018;138:1519



The safety (all major bleeding) of NOACs persisted among  high–risk 
subgroups in Taiwan’s real worldpractice

Age > 75y/o

Yi-Hsin Chan, Lai-Chu See and Chi-Tai Kuo. JAHA.2018;7:e008150

CKD(+)

Secondaryprevention

L.TW.MKT.04.2018.1857



Consistent protection between Japanese clinical trials and 
the real world in elderly & renal impaired patients

Takanori Ikeda, ESC Congress 2016 – Late-Breaking Science Session: August 29, 2016 in Rome



Less AKI in NOAC treatment Group

IJC. 2018;261:78



• Patients treated with DOACs were at lower risk for worsening renal function 
than were those treated with warfarin, especially after 24 and 30 months.
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Changes in Renal function in NOACs

Thromb Res. 2017 Dec;160:41-50

24 months: DOACs, −2.72; warfarin, 
−3.28; P = 0.07; 
30 months: DOACs, −2.54; warfarin, 
−3.66; P < 0.01





Yao et al. J Am Coll Cardiol2017;70:2621–32L.TW.MKT.04.2018.1857



Warfarin-Related Nephropathy (WRN)

J Am Coll Cardiol. 2015; 65(23)：2481-93





2019 AHA/ACC/HRS Guidelines

Over time, NOACs (particularly dabigatran and rivaroxaban) may 
be associated with lower risks of adverse renal outcomes than 
warfarin in patients with AF (S4.2.2.2-16) .

- Yao.  J Am Coll Cardiol. 
2017;70:2621-32 

J Am Coll Cardiol. 2019 Jan 21. pii: S0735-1097(19)30209-8. doi: 10.1016/j.jacc.2019.01.011.



AF with PCI

JACC 2019;74:83



*CrCl 30–49 ml/min: 10 mg OD; #first dose 72–96 hours after sheath removal; ‡clopidogrel (75 mg daily)

(alternative use of prasugrel or ticagrelor allowed, but capped at 15%); §ASA (75–100 mg daily) plus clopidogrel (75 mg daily)

(alternative use of prasugrel or ticagrelor allowed, but capped at 15%); ¶first dose 12–72 hours after sheath removal

1. Janssen Scientific Affairs, LLC. 2016. https://clinicaltrials.gov/ct2/show/NCT01830543 [accessed 10 Oct 2016];

2. Gibson CM et al, Am Heart J 2015;169:472–478e5; 3. Gibson CM et al, New Engl J Med 2016; doi: 10.1056/NEJMoa1611594

Rivaroxaban is the First & Currently Only NOAC to 

Provide Data From a Dedicated RCT in AF-PCI

Design: An open-label, randomized, controlled phase IIIb safety study

Rivaroxaban 15 mg OD*# plus single 

antiplatelet‡

End of 

treatment 

(12 months)

Rivaroxaban 2.5 mg 

BID#

plus DAPT§

VKA (INR 2.0–3.0)¶

plus DAPT§

Rivaroxaban 15 mg 

OD*

plus low-dose ASA

VKA plus low-dose 

ASA

N=2,124

1:1:1

Population: 

patients with 

paroxysmal, 

persistent or 

permanent 

NVAF 

undergoing 

PCI (with stent 

placement)

R

1 mo: 16%

6 mos: 35%

12 mos: 49%

1 mo: 16%

6 mos: 35%

12 mos: 49%

Decision 

for DAPT 

duration: 

1, 6 or 12 

months

DAPT duration

(1 or 6 months)

12 mos: 

100%



*Study drug should be administered 6 hours after sheath removal and no later than ≤120 hrs post-PCI (≤72 hrs is preferable). PROBE, prospective, randomized, open, 

blinded end-point; R, randomization; BMS, bare metal stent; DES, drug-eluting stent. 

Study Design: Multicenter, randomized, 

open-label trial following a PROBE design

R

Randomization

≤120 hours

post-PCI* 6-month minimum treatment duration with visits every 3 months for the first year, then visits 

and telephone contact alternating every 3 months and a 1-month post-treatment visit

Patients 

with AF 

undergoing 

PCI with 

stenting

Dabigatran 150 mg BID + P2Y12 inhibitor

Dabigatran 110 mg BID + P2Y12 inhibitor

Warfarin (INR 2.0–3.0) + P2Y12 inhibitor + ASA

Dabigatran (110 or 150 mg)

Warfarin

1 month of ASA (BMS)

3 months of ASA (DES)

N=2725

Mean duration of 

follow-up:

~14 months

P2Y12 inhibitor

P2Y12 inhibitor

ClinicalTrials.gov: NCT02164864; Cannon et al. Clin Cardiol 2016; Cannon et al. N Engl J Med 2017



Randomization and treatment

WarfarinApixaban

Randomize 
n = 4,600 patients

Inclusion
▪ AF (prior, persistent/permanent, paroxysmal)

▪ Physician decision that oral anticoagulation is indicated

▪ ACS and/or PCI with planned P2Y12 inhibitor for at least 
6 months

Exclusion
▪ Contraindication to DAPT

▪ Other reason for warfarin (mechanical 
valve, moderate/severe mitral stenosis)

Aspirin Placebo Aspirin Placebo

P2Y12 inhibitor for all patients x 6 months
Aspirin for all on the day of ACS and/or PCI until randomization 

Aspirin versus placebo after randomization

Primary outcome Key secondary outcome
Other secondary 

outcomes

Major/CRNM bleeding 
(through 6 months)

All-cause death,
All-cause hospitalization

Death, MI, stroke, stent 
thrombosis, urgent 
revascularization, 

hospitalization
AF, atrial fibrillation; ACS, acute coronary syndrome; PCI, percutaneous coronary intervention; DAPT, dual 
antiplatelet therapy; CRNM, clinically relevant non-major; MI, myocardial infarction.

Lopes RD, et al. Am Heart J. 2018;200:17-23. 









Major / CRNM Bleeding
Apixaban vs. VKA and Aspirin vs. Placebo

Reference: Antithrombotic Therapy after Acute Coronary Syndrome or PCI in Atrial Fibrillation, Lopes RD, et al, NEJM, March 17, 2019

Triple

Dual



The 2018 EHRA Practical Guide on the use of 
non-vitamin K antagonist oral anticoagulants in 
patients with AF

European Heart Journal (2018) 39, 1330–1393



The 2018 EHRA Practical Guide on the use of 
non-vitamin K antagonist oral anticoagulants in 
patients with AF

European Heart Journal (2018) 39, 1330–1393

Dual therapy 

is acceptable

NOAC rather

than warfarin

Standard stroke

prevention dose

(Rivaroxaban

15/10mg in Asia)

Triple therapy

for high risk

Apixaban better 

than warfarin 



A multicenter, prospective, randomized, open-label, parallel-group trial 1)

UMIN Clinical Trials Registry number, UMIN000016612. 

ClinicalTrials.gov number, NCT02642419.

1) Yasuda S, et al. Int J Cardiol. 2018. 2) Tanigawa T, et al. Drug Metab 

Pharmacokinet. 2013.

Atrial Fibrillation and Ischemic events with Rivaroxaban

in patiEnts with stable coronary artery disease: AFIRE Study

R

A

N

D

O

M

I

Z

E

Rivaroxaban Monotherapy

Combination Therapy
Rivaroxaban 10 or 15 mg/day

Single antiplatelet
Aspirin 81 or 100 mg/day,

Clopidogrel 50 or 75 mg/day, Prasugrel 2.5 or 3.75 mg/day

Rivaroxaban 10 or 15 mg/day 2)*

*The level of rivaroxaban in blood samples obtained from Japanese patients who 

were taking rivaroxaban at the 15-mg dose was similar to the level in white 

patients who were taking the 20-mg dose.



Kaplan-Meier Estimates of
First Occurrence of Primary Safety Events

Combination therapy

2.76% per patient-year

Monotherapy

1.62% per patient-year

HR, 0.59 (0.39 to 0.89) 

P=0.01 (sup.)



Kaplan-Meier Estimates of
First Occurrence of Primary Efficacy Events

Combination therapy

5.75% per patient-year

Monotherapy

4.14% per patient-year

HR, 0.72 (0.55 to 0.95)

P<0.001 (noninf.)

*In the assessment for superiority for the

primary efficacy end point (that was

not prespecified), the P value was 0.02.



Summary

◆NOACs improve AF patients outcome in Taiwan

◆Patients with renal impairment and elderly AF patients 

have higher risks of bleeding and stroke

◆Proper dose adjustment keeps safety and efficacy 

treatment of patient 

◆ Inappropriate reduced dose might put patients at risk of 

increased stroke/SE. 

◆NOACs (particularly dabigatran and rivaroxaban) may be 

associated with lower risks of adverse renal outcomes than 

warfarin in patients with AF 

◆Dual therapy is acceptable for AF patients with PCI. AFIRE 

results confirm to drop antiplatelet therapy in AF patients 

with Rivaroxaban monotherapy



ThankYou


