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Novel Oral Anticoagulants: A Focused Review for Stroke Physicians

Soo Joo Lee, MD, PhD

Department of Neurology, Eulji University Hospital, Eulji University, Daejon, Korea

Decades after the introduction of oral anti-coagulants namely the vitamin K antagonist (VKA) Warfarin and antiplatelet agents such
as aspirin and clopidogrel, new classes of direct, small molecule, novel oral anti-coagulant medications and antiplatelet P2Y12 re-
ceptor inhibitors have recently become available. For the novel oral anticoagulants (NOAC), these agents can be separated by direct
thrombin inhibitors such as Dabigatran and direct Factor Xa inhibitors such as Rivaroxaban and Apixaban. For next generation anti-
platelet agents such as Ticagrelor and Prasugrel, these new P2Y12 receptor inhibitors form the cornerstone of therapy for patients
with acute coronary syndrome (ACS) or undergoing percutaneous interventions. These novel oral antithrombotic are revolutionizing
the field of stroke prevention, atrial fibrillation (AF), the management of venous thromboembolism (VTE) and treatment of ACS.
Novel oral anticoagulants provide an effective and convenient alternative to warfarin for stroke prevention in patients with atrial
fibrillation. However, novel anticoagulants also present new challenges for stroke physicians, such as measurement of anticoagulant
effect in emergency situations, use of thrombolysis in acute ischemic stroke, optimal timing of introduction of novel anticoagulants
following acute ischemic stroke, and management of intracerebral hemorrhage. In this review, we propose pragmatic approaches to
dealing with challenging management issues that will face stroke physicians who care for patients with acute stroke in the novel oral

anticoagulant era.

Key Words: Atrial fibrillation, Anticoagulant, Stroke

N
=}

17X 5-(Atrial fibrillation)

=
o.

H,

O

742 gxjel :41201 a3
BeHe} Aleth, 19F AFgE 7)) ) 4w

g3 As 7153 ] 9 A e e Ik Akl
BE WMEHo|, 1 ASARRE Tefete] TR A

2AEE 7S ' (paroxysmal) 02 7],
A 7Y o], BB 244178 A|&3kA] ¢
L 7Y o)A A&E T AFAF 0 2 Axlo|E]A] Q= 9

=
R4 2] (persistent) 2kl BT}, Cardio-versiono] 2lujs}k

A= (atrial fibrillation)& 7

2
5 =
rlo

N

o

mlm fr o 2 rlo &
DL )
)
>,

Soo Joo Lee, MD, PhD

Department of Neurology, Eulji University Hospital, 1306,
Dunsan-dong, Seo-gu, Daejon 302-799, Korea

Tel: +82-42-611-3430, FAX: +82-42-611-3858

E-mail: sjoolee@eulji.ac.kr

2014\ CYEHAZATIEHS| 33X} BHATHE| -2o|2-

Ak A=A ek A9 4P (permanent) 4SO
B, e thEAe B s Aol A
55 AFIASL o= mE FH2l ek ok
AHA/ASAE= L= obx},] }\h:ﬂ-/q]E Al 2 (atrial flut-
ter) SAollM FEH Ak, A 5A) A=
o] 72 HEhHQl X}»a 7102 II7NRIS] HES W
7 o] YIPEE aefste] Addic).’ dubEo g njx9l
of FHES 0.4-1%02kL b AMAlse] A FYR
75A] %E Olr/} Aol 57}0}%*1 %‘%‘%Ol S7F3kaL 654]

7h et
0eke: BipAah wiuh S0 wuk A% ZALA Selo]

Elaswi R =Reko = —?‘—7}_@1 Holter Ur telemetric recording®]

po} Tl m=) st

15



T el pgoE ol WARA B APANAE
(atrioventricular conduction)™= Aot} o|2 <2ls| wE
Alautgo] B 4= it} Blwke A 3H4(LA dilatation)
5} ghlo] gtk AlZSshol Mol Haptel 27] ol
AAFS) AR} 9EF 9 A g e Q)
T8 vp Sk e glnk, olZo] AAES] el
017 A7 A= BEHEAT, o] Al gl d#(cardiac
remodeling) 2] EA|7} #c}*

AAE H7HRisk stratification)

DPAE ols] the Sol ¥EF AP gl A9
E24 vk AHAE(lone Af)ol2}al 8T}, Lone Af: G0OAl|

AlH
olsfol 1 The AlEe AT ThE 9ol elap} gl B2
Aelabnh, WA APIAE SIslel AAsRE ] 30
45% AE=7} o]o SFdHTtL 3laL, T = dukHo 2 oFs
Sk, el WA AMAIE Bhe] 250 Rt Al

Table 3. Antithrombotic therapy for patient with AF
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Risk category

Recommended therapy

No risk factors
One moderate risk factor

Any high-risk factor or more than 1 moderate-risk factor

Aspirin, 81-325 mg daily
Aspirin, 81-325 mg daily or warfarin (INR 2.0-3.0, target 2.5)
Warfarin (INR 2.0-3.0, target 2.5)

1.High risk factor: previous stroke, TIA, embolism, mitral stenosis, prosthetic heart valve'

2.Moderate risk factors: age >75, hypertension, heart failure, LV EF<35%, diabetes.

3.Less validate or weaker risk factor: female, age 56-74, coronary artery disease, thyrotoxicosis.

"If mechanical valve, target international normalized ratio (INR) of at least 2.5. INR indicates international normalized ratio; LV, left ventricuxlar; and TIA,

transient ischemic attack.
Source: Fuster V. et al. Circulation. 2011;123:e269-e367.

Table 1. Stroke risk in patients with nonvalvular AF not treated with antithrombotic therapy according to CHADS, and CHA,DS,-VASc

Scores
CHADS; score CHADS; stroke risk (%/yr) CHA;DS;-VASc score CHA,DS2-VASc stroke risk (%/yr)

0 1.9 0 0.00
1 2.8 1 1.3
2 4.0 2 2.2
3 5.9 3 3.2
4 8.5 4 4.0
5 12.5 5 6.7
6 18.2 6 9.8

7 9.6

8 6.7

9 15.2

Total 6 Total 9

Adapted from Fuster V et al. Circulation 2011. 123:6269-e367. Lip GYH et al. Stroke. 2010:41:2731-2738.
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Table 2. Risk-based approach to antithrombotic therapy in patients with AF

Patient features

Antithtombotic therapy

Age < 60 y. No heart disease (lone AF)

Age < 60 y. heart disease but no risk factors
Age 60-74 . no risk factors’

Age 60-74 y. with diabetes or CAD

Age > 75 y. women

Age >75y. men, no other risk factors

Age > 65 with heart failure

LV ejection faction <35% or fractional
shortening <25%, and hypertension

Rheumatic heart disease (mitral stenosis)
Prosthetic heart valve
Prior thromboembolism

Persistent atrial thrombus on TEE

Aspirin (81-325 mg/day) or no therapy

Aspirin (81-325 mg/day)

Aspirin (81-325 mg/day)

Oral anticoagulation (INR 2.0 to 3.0)

Oral anticoagulation (INR 2.0 to 3.0)

Oral anticoagulation (INR 2.0 to 3.0) or aspirin (81-325 mg/day)
Oral anticoagulation (INR 2.0 to 3.0)

Oral anticoagulation (INR 2.0 to 3.0)

Oral anticoagulation (INR 2.0 to 3.0)

Oral anticoagulation (INR 2.0 to 3.0 or higher)
Oral anticoagulation (INR 2.0 to 3.0 or higher)
Oral anticoagulation (INR 2.0 to 3.0 or higher)

"Risk factors for thromboembolism include heart failure (HF), left ventricular (LV) ejection fraction less than 35%, and history of hypertension. Adopted

from: Fuster v, et al. Circulation 2011;123:e269-e367.
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Table 4. HAS-BLED risk index

- - Points
Letter Clinical Characteristic Awarded
H  Hypertension 1
A Abnormal renal and liver function (1 point each) Tor2
S Stroke 1
B Bleeding 1
L Labile INRs 1
E  Elderly>65 years) 1
D Drugs or alcohol (1 point each) Tor2

Source: Pisters R, et al. Chest. 2010;138: 1093-1100.

1o
o P 4o
>

o

o] 2 QI8 RUE & Alaljof shar, A= =4
B2 e e 2R oFE s 2ol it ofut
ol ZdsA] FelA| Sxprt dakA] eks whes Aol
H43A| B-8-(aspirin and clopidogrel)7} FHEH UL}, 2
o= NOAC (dabigatran, rivaroxaban, apixaban)o| 2}3}
ot} the AT} 94 FHECE ACTIVE-A A8
HEF AGIAL g 7HA ol Al = AAlE E4 5
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Table 5. 1-year risk of major bleeding according to HAS-BLED
score

HAS-BLED Score

Bleeds per 100 Patient-Years

0 1.13
1 1.02
2 1.88
3 3.74
4 8.70
5 12.50
Any Score 1.56

" p=0.007 for trend of increasing risk with increasing score.
Adapted from: Pisters R, et al. Chest. 2010;138:1093-1100.

Q-AAXLe Fo 1A &kal(relative risk [95% CII, 0.91
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inferiority; p=0.12 for superiority). L&t} Per-protocol
F2A of| A& rivaroxabant 1.7 %/\d, &uklT 2. 2%/ W02
H| G589 28-S YE3HrH0.79 [0.65-0.95; p<0.001
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Table 6. Suggestions for reversal of new oral anticoagulants

HEZ FE oAS Y3t ME

Apixaban Dabigatran Rivaroxaban
Oral activated charcoal Yes Yes Yes
Hemodialysis No Yes No
Hemoperfusion with activated charcoal Possible Yes Possible
Fresh frozen plasma No No No
Activated factor vlla Unclear Unclear Unclear
3-factoe PCC Unclear Unclear Unclear
4-factor PCC Possible Possible Possible

Source: Kaatz S et al. Am. J. Hematol. 87:5141-5145, 2012.

Table 7. Recommended antithrombotic strategies following coronary artery stenting in patients with atrial fibrillation requiring oral an-

ticoagulation therapy

Hemorrhagic Risk Clinical Setting Stent Implanted  Recommendations

Low
or intermediate

1 month: triple therapy of warfarin (INR 2.0-2.5) + aspirin < 100 mg/day + clopidogrel
Elective Bare metal (75 mg/day)
Lifelong: warfarin (INR) 2.0-3.0) alone

3 (-olimus group) to 6 (padlitaxel) months: triple therapy of warfarin (INR 2.0-2.5) +

aspirin <100 mg/day + clopidogrel (75 mg/day)

Elective Drug eluting Up to 12 months : combination of warfarin (INR 2.0-2.5) + clopidogrel 75 mg/day (or
aspirin 100 mg/day)
Lifelong: warfarin (INR 2.0-3.0) alone

6 months: triple therapy of warfarin (INR 2.0-2.5) + aspirin < 100 mg/day + clopidogrel

Bare metal/

AGS drug eluting

75 mg/day
Up to 12 months: combination of warfarin (INR 2.0-2.5) + clopidogrel 75 mg/day (or
aspirin 100 mg/day)a

Lifelong: warfarin (INR 2.0-3.0) alone

2-4 weeks: triple therapy of warfarin (INR 2.0-2.5) + aspirin < 100 mg/day +
High Elective Bare metal’ clopidogrel 75 mg/day
Lifelong: warfarin (INR2.0-3.0) alone

4 weeks: triple therapy of warfarin (INR 2.0-2.5) + aspirin < 100 mg/day + clopidogrel

75 mg/day
ACS Bare metal’ Up to 12 months: combination of warfarin (INR 2.0-2.5) + clopidogrel 75 mg/day (or

aspirin 100 mg/day); mg/day)®
Lifelong: warfarin (INR 2.0-3.0) alone

INR, international normalized ratio; ACS, acute coronary syndrome.

*Combinarion of warfarin (INR 2.0-2.5) + aspirin <100 mg/day may be considered as an alternotive.

*Drug-eluting stents should be avoided.

Source: Lip GYH, Huber K, Andreotti F, et al. Euro Heart J. 2010;31:1311-1318
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