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AF Major Cause of Stroke

5-fold increase In risk for stroke

Most strokes associated with AF are ischaemic

Ischemic stroke associated with AF Is often more severe than
strokes from other etiologies

Stroke risk persists even in asymptomatic AF

Without prevention, approximately 1 in 20 patients will have a
stroke each year



Mechanisms of Thrombus formation in AF

(Virchow’s triad)

Atrium

Atrial tissue

Impairs atrial contraction, and
promotes blood stasis In the left —
atrium

Wall moticn abnormalities

Systemic and atrial tissue levels of
P-selectin and Von Willebrand factor
are elevated in some patients

T D-aemier

The plasma concentration of e
fibrinopeptide A, fibrin D-dimer is B
elevated and antithrombin Il i1s
decreased

Mctrial tissie changes

+ Myocytic hypertrophy

+ Selorosis

» Fibroelastosis

+ Extracelllar matrix
abnonmial changes

In AF, Intracardiac thrombus in -
situ contains primarily fibrin and
amorphous debris

T.Watson, G. Lip. Lancet 2009



Meta-analysis of antithrombotic therapy
for stroke prevention in AF

Treatment comparisons included:

o Warfarin vs. placebo (6 trials; n=2900)
o Aspirin vs. placebo (7 trials; n=3990)
o Warfarin vs. Aspirin (8 trials; n=3647)

Hart RG et al. Ann Intern Med 2007;146:857-67



AFASAK
SPAF
EAFT

ESPS 11

LASAF
125 mg/d

Limited efficacy of Aspirin in reducing
the risk of stroke in patients with AF

Aspirin better

Placebo better

v

125 mg QOD |

UK-TIA
300 mg/d
1200 mg/d

JAST

All trials

vV v

RRR = 22%0*

(95% Cl: -1 to 35%)
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-50

RRR (%)

—-100

Hart RG et al. Ann Intern Med 2007;146:857—67



Warfarin reduces the risk of stroke in both
primary and secondary prevention

Meta-analysis of trials comparing dose-adjusted warfarin with placebo

Prlmar_y Second_ary All trials

prevention  prevention
Number of trials 5 1 6
Patients (n) 2461 439 2900
ARR with
warfarin vs. 2.7 8.4 3.1
placebo (%)
RRR with
warfarin vs. 62 68 64
placebo (%)
NNT 37 12 32

ARR = absolute risk reduction; NNT = number need to treat for 1 year to prevent one stroke; RRR = relative risk reduction

Hart RG et al. Ann Intern Med 2007;146:857—67



\*/arfarin compared with Aspirin for stroke prevention

in AF
Warfarin better Aspirin better
AFASAK | : O : '
AFASAK 11 | O >
Chinese ATAFS l @ ]
EAFT —O——
PATAF : 0 >
SPAF II | |
Age <75 yrs E O |
Age =75 yrs H @ i
. RRR 38%
—O—
All trials (95% Cl: 18-52%)
100 50 0 50 ~100
RRR (%6)*

Random effects model; Error bars = 95% CI; *P>0.2 for homogeneity; 'Relative risk reduction (RRR) for all
strokes (ischaemic and haemorrhagic)



Wartarin vs placebo

Impact on mortality

= Adjusted-dose warfarin decreased all-cause
mortality rates by 26% in relative terms and
by 1.6% In absolute terms




Aspirin vs placebo

Impact on mortality

Aspirin use was not associated with a
statistically significant reduction In all-
cause mortality



ACTIVE trials: dual antiplatelet therapy
for stroke prevention in AF

Documented AF

and >1 risk factor* for stroke

Suitable for VKA Unsuitable for VKA

ACTIVE W ACTIVE A
Clopidogrel (75 mg/d) Clopidogrel (75 mg/d)
+ Aspirin (75-100 mg/d) + Aspirin (75-100 mg/d)
VS. VS.
VKA (target INR = 2.0-3.0) Aspirin (75-100 mg/d)

ACTIVE |

Irbesartan (300 mg/d) vs. placebo Partial factorial design

Connolly SJ et al. Am Heart J 2006;151:1187-1193



Cumulative hazard rates

ACTIVE W: dual antiplatelet therapy inferior to
oral anticoagulation for stroke prevention in AF

Stroke
0.05 -
0.04 - Dual antiplatelet therapy
Clopidogrel (75 mg/d) +
RR 1.72 Aspirin (75-100 mg/d)
0.03 1 (95% Cl: 1.24-2.37)
P=0.001 Oral anticoagulation

VKA (target INR = 2.0-3.0)

0.02 -
0.01 -
0.00 - . i .
0 0.5 1.0 1.5
Years
n= 3335 3168 2419 941
n= 3371 3232 2466 930

ACTIVE Investigators. Lancet 2006;151:1903-12



ACTIVE A: dual antiplatelet therapy superior to Aspirin
alone for stroke prevention in AF

Cumulative incidence

0.15 A

0.10 -

0.05 -

Stroke

Aspirin alone
Aspirin (75-100 mg/d)

Dual antiplatelet therapy
Clopidogrel (75 mg/d) +
Aspirin (75-100 mg/d)

HR 0.72

0.00

n= 3772
n= 3782

3491
3458

(95% CI: 0.62-0.83)
P<0.0001
1 1
3 4
2570 1203
2517 1186

ACTIVE Investigators. N Engl J Med 2009;360:2066—78



Vitamin K antagonists limitations

Limitations Consequences
Overlap with parenteral

Slow onset of action anticoagulant

Genetic variation in Variable dose

metabolism requirements

Multiple food and drug Frequent coagulation

Interactions monitoring

Narrow therapeutic Frequent coagulation

window monitoring




B

‘ Narrow therapeutic range with VKA

Target
INR

(2.0-3.0)



Presenter
Presentation Notes
The anticoagulant effect of VKAs are optimized when therapeutic doses are maintained within a very narrow range. 
Over-anticoagulation (INR >3) can lead to an increased risk of bleeding and under-anticoagulation (INR <2) can lead to increased risk of stroke.



The INR for VKAs is often outside the therapeutic range:
international study of anticoagulation management

100 -
B INR<2.0 W INR2.0-3.0 ® INR>3.0
80 -
60 -

40 -

Time in target range (%)

20 -

USA Canada France Italy Spain

Ansell J et al. J Thromb Thrombolysis 2007;23:83-91



The VKA, warfarin, is used in only half of
eligible patients with AF

Warfarin use in eligible

100 -

80 -
;\8 60 Overall use
e = 55%
c
2 40
(q0]
o

20

0
<55 55-64 65—74 75-84 >85
Age (yrs)

Under-use of warfarin is greatest in elderly patients who are
at the highest risk of stroke

Go A et al. Ann Intern Med 1999;131:927


Presenter
Presentation Notes
Graph reproduced with permission:
Go A et al. Ann Intern Med 1999;131:927



Warfarin has higher discontinuation rates than BP, statin and
antiplatelet drugs

Swedish Stroke Survivors with Atrial Fibrillation

100 -
g B‘D - \
- Antihypertensive drugs (in all stroke patients)
o 60 . o .
= Antiplatelet drugs (in ischaemic stroke patients)
et
5 40 - Wartfarin (in ischaemic stroke patients with AF)
k7
-
m ZD -
o o

A ~55% VKA premature
5 discontinuation rate
4 & 12 16 20 24 in stroke survivors with AF
at 2 years

Months

Glader E-L et al. Stroke 2010:41:397-401



An ldeal Anticoagulant

Desired Characteristic

Practical Advantage

Rapid onset of action

No need for overlap with heparin

Wide therapeutic index

Increased safety

Minimal side effects

Improved compliance; less
monitoring

Oral formulation

Convenient administration

Predictable anticoagulant
response

Fixed-dose unmonitored
treatment

No food or drug
interaction

No need for monitoring

Availability of antidote

Able to reverse in case of
bleeding or urgent surgery

Cost effective

Accessibility




Novel agents target specific molecules in
the coagulation cascade

Tissue factor/Vlla

Vitamin K antagonists O

Direct Factor Xa inhibitors

« Apixaban 3'7@
* Rivaroxaban
* Edoxaban
Direct thrombin inhibitors
, )
» Dabigatran

Fibrinogen s d  Fibrin

()

Weitz J, Bates S. J Thromb Haemost 2005;3:1843-53; Monroe D, Hoffman M. Arterioscler Thromb Vasc Biol
2006;26:41-8; Crawley J et al. J Thromb Haemost 2007;5 (Suppl 1):95-101
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Presentation Notes
Vitamin K antagonists inhibit coagulation by depleting available clotting factors.
Novel agents inhibit specific molecules within the coagulation cascade.
Direct Factor Xa inhibitors exert their anticoagulant effect by preventing Factor Xa from binding to its substrates, thereby blocking the conversion of prothrombin to thrombin. 
Direct thrombin inhibitors exert their anticoagulant effect by preventing thrombin from catalysing the conversion of fibrinogen to fibrin.

Weitz J, Bates S. J Thromb Haemost 2005;3:1843–53
Monroe D, Hoffman M. Arterioscler Thromb Vasc Biol 2006;26:41–8
Crawley J et al. J Thromb Haemost 2007;5 (Suppl 1):95–101


Properties of novel agents for stroke

prevention
Dabigatran Rivaroxaban Apixaban
Target Thrombin Factor Xa Factor Xa
Dosing Fixed, twice daily Fixed, once daily Fixed, twice daily

Half-life in hours
Routine monitoring
Renal clearance

Involvement of CYP

12-14

No

80%

No

7-13
No
66%

Yes (CYP3A4)

8-13
No
25%

Yes (CYP3A4)

20
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Presentation Notes
The novel agents have numerous advantages over vitamin K antagonists, including a rapid onset of action, no significant food interactions, low potential for drug interactions, and a predictable anticoagulant effect that removes the requirement for routine coagulation monitoring.

Eriksson B et al. Annu Rev Med 2011;62:41–57 
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ESTABLISHED IN 1812 SEPTEMBER 17, 2009 VOL. 361 NO. 12

Dabigatran versus Warfarin in Patients with Atrial Fibrillation

Stuart J. Connolly, M.D., Michael D. Ezekowitz, M.B., Ch.B., D.Phil., Salim Yusuf, F.R.C.P.C., D.Phil,,
John Eikelboom, M.D., Jonas Oldgren, M.D., Ph.D., Amit Parekh, M.D., Janice Pogue, M.Sc., Paul A. Reilly, Ph.D.,
Ellison Themeles, B.A., Jeanne Varrone, M.D., Susan Wang, Ph.D., Marco Alings, M.D., Ph.D., Denis Xavier, M.D.,
Jun Zhu, M.D., Rafael Diaz, M.D., Basil S. Lewis, M.D., Harald Darius, M.D., Hans-Christoph Diener, M.D., Ph.D.,
Campbell D. Joyner, M.D., Lars Wallentin, M.D., Ph.D., and the RE-LY Steering Committee and Investigators*




RE-LY®: trial design

AF with >1 risk factor

Absence of contraindications

N=18113; PROBE design
44 countries, 951 sites

!

Dabigatran

Warfarin :
Dabigatran

1 mg, 3 mg, 5 mg
(INR 2.0-3.0)
n=6022

110 mg BID
n=6015

150 mg BID
n=6076

Primary objective: establish the non-inferiority of dabigatran to warfarin
Follow-up: minimum of 1 year, maximum of 3 years, median of 2 years

BID = twice daily; INR = Iinternational normalized ratio; R = randomization
Ezekowitz MD et al. Am Heart J 2009;157:805-10; Connolly SJ et al. N Engl J Med 2009;361:1139-5
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Presentation Notes
At the time of completion (2010), RE-LY was the largest study ever undertaken for stroke prevention in patients with atrial fibrillation �(18, 113 patients). 
The RELY trial used a PROBE (prospective, randomized, open-label with blinded endpoint evaluation) design to allow comparison of the two blinded doses of dabigatran with open-label use of warfarin.
The primary efficacy endpoint was the incidence of stroke or systemic embolism.
The primary safety endpoint was major bleeding.
The statistical design of RE-LY allowed for testing of superiority if �non-inferiority was established.

Additional information
Contraindications included severe heart valve disorder, stroke ≤14 days or severe stroke ≤6 months before screening, increased haemorrhage risk, creatinine clearance <30 mL/min, active liver disease, pregnancy.

Connolly SJ et al. N Engl J Med 2009;361:1139–5


.

Dabigatran 150 mg bid was superior to warfarin for the
prevention of stroke and systemic embolism

Dabigatran 150 mg BID

. .
Rate (% /yr) vs warfarin RR (95% CI): P value
Dabigatran Warfarin

Stroke or . .
Systemic embolism 1.11 1.71 0.65 (0.52, 0.81); P<0.001
Stroke 1.01 1.58 H@— 0.64 (0.51, 0.81); P<0.001
Haemorrhagic stroke 0.10 0.38 H— 0.26 (0.14, 0.49); P<0.001
Ischaemic 0.92 1.21 H@— 0.76 (0.59, 0.97); P=0.03
Non-disabling stroke 0.37 0.58 o— 0.62 (0.43, 0.91); P=0.01
Disabling or fatal stroke 0.66 1.01 -— 0.66 (0.50, 0.87); P=0.004

1 1 1 1 1 1 1 1

0 2.0

Favours dabigatran Favours warfarin

Connolly SJ et al. N Engl J Med 2009;361:1139-51; Connolly SJ et al. N Engl J Med 2010;363:1875-6;
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Presentation Notes
Dabigatran 150 mg BID was found to be superior to warfarin for the primary efficacy endpoint of stroke and systemic embolism:1
35% relative risk reduction versus warfarin.
Dabigatran 150 mg BID was also superior to warfarin for the secondary endpoints of stroke, haemorrhagic stroke, non-disabling stroke, disabling or fatal stroke and ischaemic stroke:1
74% relative risk reduction versus warfarin for haemorrhagic stroke
24% relative risk reduction versus warfarin for ischaemic stroke. 
The majority of strokes associated with AF are ischaemic.2

Additional information
The mean time in therapeutic range for the warfarin arm of the trial was 64%, demonstrating that dabigatran 150 mg BID achieved superiority over well-controlled warfarin for the primary endpoint.1
In routine clinical practice time in therapeutic range tends to be much lower than that achieved in the RE-LY® trial (~50%).3

Connolly SJ et al. N Engl J Med 2009;361:1139–5
Andersen KK et al. Stroke 2009;40:2068–72
Samsa GP et al. Arch Intern Med 2000;160:967–73
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Dabigatran 110 mg BID was non-inferior to warfarin for the
prevention of stroke and systemic embolism

Dabigatran 110 mg BID

Rate (% /yr) vs warfarin
Dabigatran Warfarin

Stroke or —a— .
Systemic embolism 1.54 1.71 0.90 (0.74, 1.10); P<0.001*
Stroke 1.44 1.58 H&— 0.91 (0.74, 1.12); P=0.38
Haemorrhagic stroke 0.12 0.38 HO— 0.31 (0.17, 0.56); P<0.001
Ischaemic 1.34 1.21 H-@— 1.11 (0.88, 1.39); P=0.35
Non-disabling stroke 0.50 0.58 —o+— 0.86 (0.61, 1.22); P=0.40
Disabling or fatal stroke 0.94 1.01 —&— 0.93 (0.72, 1.21); P=0.61

1 1 1 1 1 1 1 1

0 2.0

Favours dabigatran Favours warfarin

*P value for non-inferiority; Error bars = 95% CI; BID = twice daily; Intention-to-treat population
Connolly SJ et al. N Engl J Med 2009;361:1139-51; Connolly SJ et al. N Engl J Med 2010;363:1875-6;
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Dabigatran 110 mg BID was found to be non-inferior to warfarin for the primary endpoint of stroke and systemic embolism.
Dabigatran 110 mg BID was found to significantly reduce the risk of haemorrhagic stroke compared with warfarin:
69% relative risk reduction. 

Connolly SJ et al. N Engl J Med 2009;361:1139–5
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Rivaroxaban versus Warfarin in Nonvalvular Atrial Fibrillation

Manesh R. Patel, M.D., Kenneth W. Mahaffey, M.D., Jyotsna Garg, M.S., Guohua Pan, Ph.D., Daniel E. Singer, M.D,,
Werner Hacke, M.D., Ph.D., Giinter Breithardt, M.D., Jonathan L. Halperin, M.D., Graeme ]. Hankey, M.D.,
Jonathan P. Piccini, M.D., Richard C. Becker, M.D., Christopher C. Nessel, M.D., John F. Paolini, M.D., Ph.D,,
Scott D. Berkowitz, M.D., Keith AA. Fox, M.B., Ch.B., Robert M. Califf, M.D.,
and the ROCKET AF Steering Committee, for the ROCKET AF Investigators®




ROCKET AF: trial design

AF with 2 or 3 risk factors

OR stroke, TIA, or systemic embolism

N=14264; double-blind
45 countries, 1178 sites

Rivaroxaban 20 mg OD Warfarin
(15 mg OD for CrCl 30—49 mL/min) INR target 2.0-3.0

Primary outcomes: any stroke or non-CNS systemic embolism and
composite of major and clinically relevant non-major bleeding events

Secondary outcomes: each category of bleeding events and adverse events;
and composite of stroke, non-CNS systemic embolism, and vascular death

CNS = central nervous system; CrCl = creatinine clearance; INR = international normalized ratio; OD = once dalily;

R =randomization; TIA = transient ischaemic attack
Patel MR et al. N Engl J Med 2011;365:883-91
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Presentation Notes
ROCKET AF compared rivaroxaban 20 mg once daily with warfarin for the prevention of stroke and systemic embolism in approximately 14 264 patients with atrial fibrillation.
A reduced dose (15 mg) was used in patients with renal impairment and both doses were combined for the statistical analysis of the data.
Double-blind, double-dummy trial design was used.
A high-risk population was enrolled with an average CHADS2 score of 3.5.
Patients without prior stroke, TIA, or systemic embolism and only two other risk factors represented a minority in this trial population (10%).
The statistical design of ROCKET AF allowed for testing of superiority if �non-inferiority was established.
 
Additional information
Risk factors for stroke included congestive heart failure, hypertension, age ≥75 years, diabetes.�
Patel MR et al. N Engl J Med 2011;365:883–91


ROCKET: Primary Efficacy Outcome
Stroke and Non-CNS Embolism

6
Rivaroxaban: Event Rate 1.71

5 Warfarin: Event Rate 2.16

HR (95% CI): 0.79 (0.66, 0.96)
1 P-value noninferiority: <.001

Cumulative Event Rate (%)

0 120 240 360 480 600 720 840 960

Number at Risk Days from Randomization

Rivaroxaban 6958 6211 5786 5468 4406 3407 2472 1496 634
Warfarin 7004 6327 5911 5542 4461 3478 2539 1538 655




The NEW ENGLAND JOURNAL of MEDICINE

‘ ORIGINAL ARTICLE

Apixaban versus Warfarin in Patients
with Atrial Fibrillation

Christopher B. Granger, M.D., John H. Alexander, M.D., M.H.S,,
John V. McMurray, M.D., Renato D. Lopes, M.D., Ph.D., Elaine M. Hylek, M.D., M.PH,,
Michael Hanna, M.D., Hussein R. Al-Khalidi, Ph.D., Jack Ansell, M.D., Dan Atar, M.D,,

Alvaro Avezum, M.D., Ph.D., M. Cecilia Bahit, M.D., Rafael Diaz, M.D.,

). Donald Easton, M.D., Justin A. Ezekowitz, M.B,, B.Ch., Greg Flaker, M.D,,
David Garcia, M.D., Margarida Geraldes, Ph.D., Bernard ). Gersh, M.D.,
Sergey Golitsyn, M.D., Ph.D., Shinya Goto, M.D., Antonio G. Hermosillo, M.D,,
Stefan H. Hohnloser, M.D., John Horowitz, M.D., Puneet Mohan, M.D., Ph.D.,
Petr Jansky, M.D., Basil 5. Lewis, M.D., Jose Luis Lopez-Sendon, M.D., Premn Pais, M.D,,
Alexander Parkhomenko, M.D., Freek W.A. Verheugt, M.D,, Ph.D,, Jun Zhu, M.D.,
and Lars Wallentin, M.D., Ph.D., for the ARISTOTLE Committees and Investigators™®



ARISTOTLE: trial design
!

N=18201; double-blind
39 countries, 1034 sites

Apixaban 5 mg BID Warfarin
(2.5 mg BID in selected patients*) INR target 2.0-3.0

Primary outcomes: any stroke or systemic embolism and major bleeding

Secondary outcomes: death from any cause and a composite of major
bleeding and clinically relevant non-major bleeding

“For patients who met two of the following criteria: age =80 yrs, body weight <60 kg, or serum

creatinine 21.5 mg/dL (133 umol/L); INR = international normalized ratio; R = randomization
Granger CB et al. N Engl J Med 2011;365:981-92
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ARISTOTLE compared apixaban 5 mg BID with warfarin for the prevention of stroke and systemic embolism in 18 201 patients with atrial fibrillation.
A reduced dose of apixaban (2.5 mg BID) was used in selected patients and both doses of apixaban were combined for the statistical analysis of the data.
ARISTOTLE employed a double-blind, double-dummy design.
The statistical design of ARISTOTLE allowed for testing of superiority if �non-inferiority was established.

Additional information
Risk factors for stroke included age ≥75 years, prior stroke, transient ischaemic attack, or systemic embolism, heart failure, or left ventricular ejection fraction ≤40%, diabetes mellitus, or hypertension.


Granger CB et al. N Engl J Med 2011;365:981–92


Primary Outcome: Stroke (Ischemic Or Hemorrhagic) Or
Systemic Embolism

Warfarin
P (non-inferiority)<0.001

Apixaban

el
=
5]
>
LU
o =
=
S
el
=
D
O
-
L)
o

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

12 18
Months

No. at Risk
Apixaban 9120 8726 8440 6051 3464 1754
Warfarin 9081 8620 8301 5972 3405 1768
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n/N, n/N, %
RR (95% Cl) NOA Warfarin Weight

Study
A all-cause stroke and syjstemic embolism
RE-LY —— 066(0.53,0.82) 134/6076 2026022 28.57
ROCKET AF — 0.88(0.75,1.03) 2697081 3067080 37.22
ARISTOTLE — 0.80(0.67,0.95) 212/9120 26509081 34.20
Subtotal (lsquared =55.6%, n=: 0.104) <> 0.78(0.67,0.92) 615/22277 77322193 100.00
B iIschemic and unspgcified stroke
RE-LY — 0.77(0.61,0.99) 111/6076 142/6022 27.29
ROCKET AF — 0.91(0.73,1.13) 156/7061 1727082 35.93
ARISTOTLE —— 092(0.75,1.14) 162/9120 1750081 36.78
Subtotal (lsquared =0.0%, p = 0.522) <> 0.87(0.77,0.99) 420/22257 48922185 100.00
C hemorrhagjc stroke
RE-LY * 0.26(0.14,0.50) 12/8076 456022  24.45
ROCKET AF —_—— 0.58(0.37,0.92) 297061  50/7082  34.94
ARISTOTLE —_— 051(0.35,0.75) 409120  78/9081  40.60
Subtotal (lsquared = 52.2%, p = 0.124) ¢<> 045(0.31,0.68) 81/22257 173122185 100.00
| | | |
25 5 1 2 4
Favors NOA Therapy Favors Warfarin Therapy

Miller et al, AJC 2012
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Presentation Notes
Forest plot for (A) all-cause stroke and systemic embolism, (B) ischemic and unspecified stroke, and (C) hemorrhagic stroke, new oral anticoagulants
(NOA) versus warfarin in patients with AF.


Study

major bleeding
RE-LY —*
ROCKET AF ——
ARISTOTLE —

<7

Subtotal (l-squared = 87.2%, p = 0.000)

B intracranial bleeding

Y
*

RE-LY

ROCKET AF

ARISTOTLE *

-

C gastrointestinal bleeding

Subtotal (l-squared = 54.9%, p = 0.108)

RE-LY

ROCKET AF

ARISTOTLE —*—
Subtotal (l-squared = 82.5%, p = 0.003) =

n/N, n/N, %
RR(95% Cl) NOA  Warfarin Weight

0.94 (0.82, 1.07) 399/6076  421/6022 33.55
1.03 (0.89, 1.18) 395/7111 386/7125 33.29
0.70 (0.61,0.81) 327/9088  462/9052 33.15
0.88 (0.71, 1.09) 1121/22275 1269/22199 100.00

041 (0.28, 0.60) 36/6076 87/6022 30.19
066 (0.47,0.92) 557111 847125 34.23
042 (0.31,0.59) 52/9088 122/9052 35.59

049 (0.36, 0.66) 143/22275 293/22199 100.00

1.50 (1.20, 1.89) 182/6076 120/6022 33.49
146 (1.19, 1.78) 224/7111 154/7125 34.74
0.88 (0.68, 1.14) 105/9088 119/9052 nar

125 (0.91,1.72) 511/22275 393/22199 100.00

I [

.25 5 1

Favors NOA Therapy

I
2

Favors Warfarin Therapy

Miller et al, AJC 2012
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Forest plot for (A) major bleeding, (B) intracranial bleeding, and (C) gastrointestinal bleeding, new oral anticoagulants (NOA) versus warfarin in
patients with AF


R

New OAC vs. warfarin in moderate CKD
(eCrCl <50 ml/min)

Stroke or Systemic Embolism

RR (95% Cl)

Dabigatran 110 mg BID o 0.77 (0.51-1.18)
Dabigatran 150 mg BID —@—— 0.55 (0.40-0.81)
Rivaroxaban 15 mg QD @ 0.86 (0.63-1.17)
Apixaban 2.5/5 mg BID @ 0.79 (0.55-1.14)

0.50 0.75 1.00 1.25 1.50

HR (95% Cl)

New Agent Better Warfarin Better

Hart RG, et al. Nat Rev Nephrol 2012; 8: 569-78.
Connolly SJ, et al. N Engl J Med. 2009; 361:1139.
Fox KAA et al. Euro Heart J 2011; 32: 2387.
Granger C, et al. N Engl J Med. 2011; 365: 981.




New OAC vs. warfarin in moderate CKD (eCrCl <50
ml/min)

Major bleeding
RR (95% CI)

Dabigatran 110 mg BID 0.99 (0.76-1.28)
Dabigatran 150 mg BID 1.03 (0.80-1.34)
Rivaroxaban 15 mg QD 0.95 (0.72-1.26)
Apixaban 2.5/5mg BID @—— 0.50 (0.38-0.66)

0.50 0.75 1.00 1.25 1.50

HR (95% ClI)

New Agent Better Warfarin Better

Hart RG, et al. Nat Rev Nephrol 2012; 8: 569-78.
Connolly SJ, et al. N Engl J Med. 2009; 361:1139.
Fox KAA et al. Euro Heart J 2011; 32: 2387.
Granger C, etal. N Engl J Med. 2011; 365: 981.




Choice of NOAC

Dabigatran
-Particularly effective for ischemic stroke (150mg bid).

*Seems safe in clinical care.
eMost sensitive to renal insufficiency.
eDyspepsia; higher extracranial bleed risk in elderly

Rivaroxaban

-Once daily.
eEffective in the highest risk patients.

*DVT/PE Rx indication.
*Risk on discontinuation

Apixaban
-Most impressive trial results, esp. very good bleed results.
<Risk on discontinuation



Assessing stroke risk

CHA,DS,-VASCc criteria
HF/LV dysfunction

ypertension
ge =75 yrs
labetes mellitus

troke/TIA/TE
ascular disease
ge 65-74 yrs

ex category (i.e. female gender)

Score

CHADS, criteria Score
HF
ypertension
ge =75 yrs
labetes mellitus
troke/TIA
CHADS, Risk of stroke (%%0/year)
total score (95% ChH)*
0 1.9 (1.2-3.0)
1 2.8 (2.0-3.8)
2 4.0 (3.1-5.1)
3 5.9 (4.6-7.3)
4 8.5 (6.3-11.1)
5 12.5 (8.2-17.5)
6 18.2  (10.5-27.4)
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Presentation Notes
The CHADS2 score has been criticized for being too simplistic and for predominately classifying patients as at intermediate risk of stroke.1
The CHA2DS2-VASc score was developed to more accurately predict patients’ stroke risk by taking additional stroke risk factors into account.1 
The CHA2DS2-VASc score has since been validated in multiple cohorts.2
The accumulated evidence shows that CHA2DS2-VASc is better at identifying ‘truly low-risk’ patients with AF and is as good as, and possibly better than, scores such as CHADS2 in identifying patients who develop stroke and thromboembolism.2

Lip G et al. Chest 2010;137:263-72
Camm AJ et al. Eur Heart J 2012;33:2719–47


=
‘ Assessing stroke risk: CHA,DS,-VASc

CHA,DS,-VASc criteria Score Total Patients  Adjusted
score (n=7329) stroke rate
(o) *
CHF/LV dysfunction 1 (Yo/year)
0 1 0.0
Hypertension 1 1 422 1.3
2 1230 2.2
Age =75 yrs 2
3 1730 3.2
Diabetes mellitus 1 4 1718 4.0
5 1159 6.7
Stroke/TIA/TE 2
6 679 9.8
\Vascular disease 1 7 294 9.6
8 82 6.7
Age 65-74 yrs 1 9 14 152
Sex category (i.e. female gender) 1

Lip G et al. Chest 2010;137:263-72; Lip G et al. Stroke 2010;41:2731-8;

Camm J et al. Eur Heart J 2010; 31:2369-429; Hart RG et al. Ann Intern Med 2007:;146:857—67 -
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Presentation Notes
The CHADS2 score has been criticized for being too simplistic and for predominately classifying patients as at intermediate risk of stroke.1
The CHA2DS2-VASc score was developed to more accurately predict patients’ stroke risk by taking additional stroke risk factors into account.1 
The CHA2DS2-VASc score has since been validated in multiple cohorts.2
The accumulated evidence shows that CHA2DS2-VASc is better at identifying ‘truly low-risk’ patients with AF and is as good as, and possibly better than, scores such as CHADS2 in identifying patients who develop stroke and thromboembolism.2

Lip G et al. Chest 2010;137:263-72
Camm AJ et al. Eur Heart J 2012;33:2719–47


‘ Assessing bleeding risk: HAS-BLED

HAS-BLED risk criteria Score
Hypertension 1
Abnormal renal or liver 1or2
function (1 point each)

Stroke 1
Bleeding 1
|_abile INRs 1
Elderly (e.g. age >65 yrs) 1
[Jrugs or alcohol 1 or 2

(1 point each)

*P value for trend = 0.007; INR = international normalized ratio
Pisters R et al. Chest 2010;138:1093-100; ESC guidelines: Camm J et al. Eur Heart J 2010;31:2369-429
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Presentation Notes
A number of bleeding risk scoring systems have been developed for use in patients with atrial fibrillation including HAS-BLED, HEMORR2AGES and ATRIA.
The HAS-BLED score has been validated in several independent cohorts and has recently been included in the updated ESC guidelines as a formal bleeding risk assessment tool for all patients with atrial fibrillation.

Camm AJ et al. Eur Heart J 2012;33:2719–47
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ESC 2012 focused update: antithrombotic therapy
general recommendations (1)

Recommendation Class Level

Antithrombotic therapy to prevent thromboembolism is recommended
for all patients with AF, except those (both male and female) who are at I A
low risk (aged <65 years and lone AF), or with contraindications

Choice of antithrombotic therapy should be based upon the absolute
risks of stroke/thromboembolism and bleeding and the net clinical I A
benefit for a given patient

CHA,DS,-VASc score is recommended as a means of assessing stroke
risk in nonvalvular AF

In patients with a CHA,DS,-VASc score of O (i.e. aged <65 years with
lone AF) who are at low risk, with none of the risk factors, no I B
antithrombotic therapy is recommended

Camm AJ et al. Eur Heart J 2012:33:2719-47
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Presentation Notes
The ESC released a focused update to their 2010 guidelines for the management of atrial fibrillation to reflect the approval of dabigatran and the publication of the ROCKET AF, AVERROES and ARISTOTLE studies.
The update recommends a practice shift towards identification of ‘truly low risk’ patients who do not require antithrombotic therapy rather than focusing on identification of high-risk patients.
CHA2DS2-VAsc score is recommended for assessing stroke risk.
0 (low risk) = no antithrombotic therapy recommended.

Camm AJ et al. Eur Heart J 2012;33:2719–47



ESC 2012 focused update: antithrombotic therapy
general recommendations (2)

Recommendation Class Level

In patients with CHA,DS,-VASc score =2, OAC therapy with:
» a dose-adjusted VKA (INR 2-3); or

 a direct thrombin inhibitor (dabigatran etexilate); or

« an oral Factor Xa inhibitor (e.g. rivaroxaban, apixaban*)

... Is recommended unless contraindicated

In patients with CHA,DS,-VASc score 1, OAC therapy with:

» a dose-adjusted VKA (INR 2-3); or
 a direct thrombin inhibitor (dabigatran); or la A
« an oral Factor Xa inhibitor (e.g. rivaroxaban, apixaban*)

... should be considered, based upon an assessment of the risk
of bleeding complications and patient preferences

*Pending approval; INR = international normalized ratio; OAC = oral anticoagulation; VKA = vitamin K antagonist
Camm AJ et al. Eur Heart J 2012;33:2719-47
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Presentation Notes
In patients with a CHA2DS2-VAsc score ≥2, OAC with a VKA, dabigatran, or oral direct factor Xa inhibitor is recommended.
In patients with a CHA2DS2-VAsc score of 1, OAC with a VKA, dabigatran, or oral direct factor Xa inhibitor should be considered.

Camm AJ et al. Eur Heart J 2012;33:2719–47



‘ ESC 2012 focused update:
NOAC:s in patients with renal impairment

Recommendation Class Level

Baseline and subsequent regular assessment of renal function (by CrCl)
is recommended in patients following initiation of any NOAC, which
should be done annually but more frequently in those with moderate
renal impairment where CrCI should be assessed 2—-3 times per year

lla

NOACs (dabigatran, rivaroxaban, and apixaban) are not recommended

in patients with severe renal impairment (CrCl <30 mL/min) o

CrCl = creatinine clearance; NOAC = novel oral anticoagulant

Camm AJ et al. Eur Heart J 2012:33:2719-47 0


Presenter
Presentation Notes
All of the NOACs have a degree of renal excretion, therefore, assessment of renal function (by CrCl) is recommended at initiation of therapy with any NOAC.
All of the NOACs are not recommended in patients with severe renal impairment.

Camm AJ et al. Eur Heart J 2012;33:2719–47



Atrial fibrillation

Yes
! Mo (Le., non-vahulbr AF)

v

Yes

<65 years and lone AF (including females)
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Assess risk of stroke
(CHA DS _-VASc score)
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2012 ACCP guidelines for antithrombotic
therapy in patients with AF (I)

Patient features

Low risk of stroke
(e.g. CHADS, = 0)

Intermediate risk of stroke
(e.g. CHADS, = 1)

High risk of stroke
(e.g. CHADS, = 2)

Previous stroke/TIA

Recommended antithrombotic therapy

None (rather than antithrombotic therapy)

Oral anticoagulation (rather than no therapy, Aspirin,
or Aspirin + clopidogrel))

Dabigatran 150 mg BID

(rather than dose-adjusted VKA*)

Oral anticoagulation (rather than no therapy, Aspirin,
or Aspirin + clopidogrel)

Dabigatran 150 mg BID

(rather than dose-adjusted VKA*)

Oral anticoagulation (rather than no therapy, Aspirin,
or Aspirin + clopidogrel)

Dabigatran 150 mg BID

(rather than dose-adjusted VKA*)

BID = twice daily; TIA = transient ischaemic attack;
VKA = vitamin K antagonist *Target range for international normalized ratio: 2.0-3.0

You JY et al. Chest 2012:141;e531S—-e575S



Canadian Journal of Cardiology 27 (2011) 74-90

Society Guidelines

Canadian Cardiovascular Society Atrial Fibrillation
Guidelines 2010: Prevention of Stroke and Systemic
Thromboembolism in Atrial Fibrillation and Flutter

John A. Cairns, MD, FRCPC,* Stuart Connolly, MD, FRCPC,”
Sean McMurtry, MD, PhD, FRCPC,c Michael Stephenson, MD, ECFP,?
Mario Talajic, MD, FRCPC,® and the CCS Atrial Fibrillation Guidelines Committee®

 From the Universiey of Bricish Columbia, Vancouver, British Columbia, Canada
* McMaster University, 1280 Main Street West, Hamilton, Ontario, Canada
¢ University of Alberta, Fdmonton, Alberea, Canada
4 Université de Montréal, Montréal, Québec. Canada

“ For a compleee listing of committee members, see Gillis AM, Skanes AC. Canadian Cardivvascular Society Arrial Fibrillaion Guidelines
2010: Implementing GRADE and Achieving Consensus. Can | Cardiol 2011;27:27_30.




2012 CCS guidelines:
antithrombotic therapy in AF

Risk category CHADS, score Recommended therapy

Low risk 0 No additional risk factors for stroke: None
Female gender or vascular disease: ASA
Female gender & vascular disease: OAC*!
Age 265 yrs: OAC*!

Intermediate risk 1 OAC*T

High risk >2 OAC*

When OAC therapy is indicated, most patients should receive dabigatran, rivaroxaban, or
apixaban in preference to warfarin

TASA is a reasonable alternative for some patients based on individual risk—benefit considerations
ASA = acetylsalicylic acid; CCS = Canadian Cardiovascular Society; OAC = oral anticoagulation
CCS guidelines: Skanes AC et al. Can J Cardiol 2012;28:125-36
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Presentation Notes
The 2012 Canadian guidelines use the CHADS2 score to stratify patients.
As with the ACCP guidelines, aspects of the CHA2DS2-VASc score (female gender and vascular disease) have been incorporated into the guidelines to further stratify patients.
As with the 2012 ESC focused update, the Canadian guidelines recommend the use of novel oral agents (dabigatran, rivaroxaban, or apixaban) in preference to warfarin in patients requiring oral anticoagulation.

CCS guidelines: Skanes AC et al. Can J Cardiol 2012;28:125–36



Uncertain areas with New OAC

No validated tests to measure anticoagulation effect
No established therapeutic range

No confirmation of adherence

No antidotes

No information about long-term adverse events
Balancing cost against efficacy

Lack of head-to-head studies comparing new agents
Limited experience with cardioversion/ablation



Other Gaps

Lack of data in pregnant/lactating women, children,
African Americans.

*No studies after cardiac surgery.
*No information about prosthetic heart valves.

*\What to do when an AF patient has ACS, DVT or joint
replacement.

*What is the specific risk/benefit in old/fragile patients.



-

How can levels be measured?

Test Dabigatran | Rivaroxaban | Apixaban

Specific Drug

N e Hemoclot Anti-Xa Anti-Xa
Assay specific

aPTT T

Non-specific
assays

PT i i

No effect No effect




Reversal of new oral anticoagulants

Specific antidotes
General measures
A | Amixa

Activated charcoal,
hemofiltration & hemodialysis

3- and 4-factor PCCs
(e.g., Profilnine, Octaplex)

Activated PCCs . Factor Xa
(e.q., FEIBA) ab fragment decoy
(PRT4445)
Recombinant factor Vlla
Antifibrinolytic agents
(e.g., TXA)
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Delay next dose or
» discontinue treatment
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e |

Camm et al, EHJ 2012



.

Switching anticoagulant therapy to
dabigatran

T | - D

Discontinue VKA
Start dabigatran when INR <2.0

[ Parenteral anticoagulant] ‘ Dabigatran

Scheduled dosing:

Start dabigatran 0—2 hours before time of next parenteral dose
Continuous infusion (e.g. IV unfractionated heparin):

Start dabigatran at time of discontinuation

INR = Iinternational normalized ratio; IV = intravenous; VKA = vitamin K antagonist
Pradaxa®: EU SmPC, 2012

Disclaimer: Dabigatran etexilate is now approved for clinical use in stroke prevention in atrial fibrillation in certain countries.
Please check local prescribing information for further details
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Switching to dabigatran from either oral or parenteral anticoagulants is straightforward 
VKAs have a slow offset of action, and dabigatran should not be started until the INR has declined to <2 (to avoid the risk of over-anticoagulation)
Rapidly acting parenteral anticoagulants, such as heparin, are used for the prevention and initial treatment of thromboembolism and during revascularization procedures. If long-term anticoagulation is required, patients are then switched to an oral agent
For patients switching to dabigatran, the timing of the initial dose depends on whether the parenteral anticoagulant is being administered by scheduled dose or by continuous infusion

Pradaxa®: EU SmPC, 2012



Summary

Recent guidelines recommend use of CHA,DS,-VASCc
to stratify patients by stroke risk

OAC now recommended for all except ‘truly low-risk’ patients

Role of ASA for stroke prevention has diminished

o ESC now recommends that use of ASA should be limited to
patients who refuse any form of OAC

Where oral anticoagulation is indicated, NOACs,
such as dabigatran, are recommended in preference
to dose-adjusted VKA therapy
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It IS an exciting period for the treatment of
thrombosis since a new era in
anticoagulation therapy

has already begun
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