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ATRIA: Prevalence of atrial fibrillation increases
with age
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<55 55-59  60-64 65-69 70-74 75-79 80-84 85
Age (years)

O Men (n = 10,173)

0 Women (n = 7801)

Go AS et al. JAMA. 2001,285:2370-5.




Atrial Fibrillation:
Framingham Study

Age

AF Pz%a'ence Attrﬁat?;;se to
AF (%)
0.5 6.5
1.8 8.5
4.8 18.8
8.8 30.7

Wolf PA et al. Stroke. 1991:22 -983 -8.




AF Is Associated With a Doubling of the
Mortality Risk in Younger and Older Patients

% of Subjects Dead in Follow-up
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Age 55-74 years
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~ Women AF (n=133)

Years of Follow-up

Men AF (n=159) Log rank: 42.90 men

70.93 women
Men no AF (n=318)

Women no AF (n=266)

Benjamin EJ, et al. Circulation. 1998;98:946-952.
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Age 75-94 years

- Men AF (n=137)

......

1502 O3 5 4 3.
Years of Follow-up

Log rank: 51.44 men

Women AF (n=192) 101.51 women

= Men no AF (n=274)

Women no AF (n=384)



Severity in Atrial Fibrillation: The Framingham Study
Ischemic Strokes : AF had higher mortality, more recurrences, graver severity,
poorer functional status than those without AF.

Barthel Index

P < 0.001
Mean SE

Dependence level

Severe 73.3% 32.5%

120 180 240 ) 0
Days Post Stroke Moderate 6.7% 28.3%

Mild/none 20.0% 39.206
Recurrence

12 Months n=10 n=55
Mean SE 64.3 10.7 80.3 4.0

Probability

Dependence level

Severe

Moderate

Mild/none

Days Post Stroke

Lin H et al. Stroke 1996:27:17d0/64




Risk / Benefit / Rewards
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INatiORAFAIIANCE 0K tNFOIIDOSIS &1 [ ATOIoopHila

B0 P YA LT A2V (LINE & ONNLIU A2V & A
from 1998)

10,000 cases, of major bleeding &

10% fatal [(reported to;FEDA from:1993mid July-2006)

0.52 per 100,000 deaths caused by anticoagulants in 2004

Arch Intern Med 2007:; 167:1414



Properties of-an ldeal Anticoagulant

Proven efficacy INO© food or drug

(lbenetit) INteractions

Predictable Response Safe in renal nsufficiency
Wide therapeutie INO routine monitoriig
WINGOW. Ability to monitor: if

[LOW patient varabihity needed

@rally Active Safe Antidote

=iXed dose Affordable

Xapid onset.of action Ease.of use administratiol
Low side effects (dosage forms, Size,

(bleeding) storage, etc)



INTRINSIC PATHWAY

Damaged Surface
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Trauma
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44— Trauma

Cross-linked
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\Warfarin

http://www.anaesthesiauk.co
m/images/clotting_cascade.qif



Freatment, £Evolving

Paradigms
Novel oral anticeagulants

Extrinsic pathway s C Py

 Activated factor X (Xa)
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Comparative Pharmacology: (A  :-Fib)

Characteristic

Bioavailability

Protein bound

Half life

Clearance

Routine coag.
Monitoring

Drug
Interactions

Warfarin | Dabigatran| Rivaroxaban Apixaban
Factor I, VII, IX & ) Uil Factor Xa Factor Xa
Factor lla
No Yes No No
100% 7% 60-80% 80%
Variable, Daily Fixed, bid Fixed, Daily Fixed, bid
>99% 35% >90% 87%
< 24 hrs
oeak 7296 hrs 1-2 hrs 1-4 hrs 1 hr
20-60 hr 12-17 hrs 7to 11 hrs 12 hrs
: 60% renal 25% renal
0
Hepatic S0 (e 339% biliary 75% biliary
Yes No No No
CYP2C9 (S Potent
enantiomer) Potent CYP3A4
CYP3A4 (R Potent Rgp CYP3A4, CYP2J2 & minimal Rgp

enantiomer)

P-gp
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pabigatran versus, YWartarin, in
Patients With Atrial Eioritation
(RE=Y

connolly-SJ; Ezekowitzl MD; Yusut.S, et al.
N Engl J'Med.. 2009-Sep-17;3671 (12): 1539



@Dbjective

Primary Outcome Endpoints

A stroke or systemic embolism
Primary Safety Endpoint

A major hemorrhage

Secondary Outcome

A stroke, systemic embolism and death
A Myocardial infarction

A Pulmonary embolism

A Transient ischemic attack

A Hospitalization

Secondary Safety Endpewissy, et al. N Engl J Med. 2009 Sep 17;361(1251139
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RELY: Study Design

Stroke, TIA, or SE

Atrial fibrillation |LV§F < 40"/8 .

= Tl XK ; - Y

XK M NRal T2 367 1, 28

Absence of contraindications 138 x cp &8
951 centers/44 countries DM

CAD OR hypertension
Blinded Event Adjudication

R
Open Blinded
Warfarin Dabigatran Dabigatran
adjusted Etexilate Etexilate
(INR 2.63.0) 110 mg BID 150 mg BID
n = 6022 n = 6015 n=6076

Connolly, SJ. et &l Engl J Mef009;361:11391151.



RELY :Patient-Eligibility

IRGIUSION Oriteria EXcIUsion Griteria

Afibidocumented by Severe heart-valve disorder
ECG + O 1 ofgydkdWwfihin 14 days

following: -

y : J Severe stroke within 6 months
A Previous Stroke or THA _

+ LVEE <40% CrCl <30mi/min

A0 CNYHA ¢l as s Gopdition thatincreases risk of
A 75 years of age hemorrhage

A 65-74 years + diabetes, 2 Active liver disease
nypertension, or CAD Pregnancy

Connolly SJ et al. NEngl J Med. 2009 Sep 17:361(12):1139-51. Epub 2009 Aug 30.



RELY: Baseline Characteristics

Dabigatran Dabigatran

Characteristic 110 mg 150 mg Warfarin
Randomized 6015 6076 6022
Mean age (years) 71.4+8.6 71.5+8.8 71.6+8.6
Weight kg 82.1+19.9 82.5+19.4 82.7+19.7
Male (%) 64.3 63.2 63.3
CHADS score (mean) 2.1 2.2 2.1

0-1 (%) 32.6 32.2 30.9

2 (%) 34.7 35.2 37.0

3+ (%) 32.7 32.6 32.1
Prior stroke/TIA (%) 19.9 20.3 19.8
Prior Ml (%) 16.8 16.9 16.1
CHF (%) 32.2 31.8 31.9
Baseline ASA (%) 40.0 38.7 40.6
Warfarin Naive (%) 49.9 49.8 51.4

Connolly, SJ. et &l Engl J Mef009;361:11391151.



RELY: Primany:Outcome

Dabigatran  Warfarin  Dabigatran 110mg Dabigatran 150mg
N=6,015 N=6,076 N=6022 VS-Warfarin vs. Warfarin

110mg 150mg
Annual Annual Annual

rate rate rate RR RR
N= TOTAL 95% ClI P 95%Cl P
Stroke or 15304 1119% 1.69% 0.91 0.66
systemic o5 N=134  N=199 074111 % 05308y <0001
Embolism e ) A ' ' ' '
1.44% 1.01% 1.57.% 0.92 0.64
Stroke 0.41 <0.001
N=171 N=122 N=185  0.741.13 0.51-0.81
Hem. 0.12% 0.10%  0.38% 0.31 0.26
<0.001 <0.001
Stroke N=14 N=12  N=45 0.170.56 0.140.49

Connolly, SJ. et @l Engl J Med009;361:11391151. (MODIFIED)



RELY: Sites of Major Bleeding

Intracranial

Major. Bleed

Gastro

intestinal

MI

[Dabigatran
110mg  150mg
Annual Annual

rate rate
0:123 %  0:30%
2./1% 3.11 %
1.12% 1.51 %
0.72%  0.74%

Connolly, SJ. et &l Engl J Me@009;361:11391151. (modified)

\Warfarin

Annual
rate

0.74 %

3.36%

1.02%

0.53%

Dabigatran 110mg vs.

\Warfarin
RR
950% ClI P
0.31
< .001
0.20-0.47
(0)¢3]0)
0.003
0.69-0.93
1.10
0.43
0.86-1.41
1.35
0.07
0.98-187

Dabigatran 150mg vs.

\Warfarin
RR
950% ClI P
0.40
<0.001
0.27-0.60
0.93
0.31
0.81-1.07
1.50
< 0.001
1.19-1.89
1.38
0.48
1.0-1.91




RELY: Drug Discontinuation

Dabigatran Dabigatran
110 mg 150 mg Warfarin

Variable (n=6015) (n=6076) (n=6022) P-value?

Discontinued at 1 year 15% 16% 10% <.001

Discontinued at 2 years 21% 21% 150% <.001
21.1% + ASA 19:0% +ASA 20.8% + ASA

a. Rates of discontinuation at 1 and 2 years were higher with dabigatran than with warfa
(P< 0.001). Rates are based on Kaplsieier estimates

Connolly, SJ. et &l Engl J Mef009;361:11391151.



RELY Adverse: Events

M Dabigatran

110mg
M Dabigatran

150mg

~ v~ s

% Occurrence

Connolly SJ et al. NEngl J Med. 2009 Sep 17;361(12):1139-51. Epub 2009 Aug 30.
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Trial RE-LY
Drug and doses Dabigatran etexilate
150 mg BID
or
110 mg BID
Number of patients 18,113
Design Randomised, open label
Condition AF within 6 months prior
randomisation + 1 risk factor
Mean age 71.5 years
Male:female ratio 63.6 % :36.4%
Previous stroke / TIA (i.e. secondary 20%
prevention subgroup)
Mean CHADS; score 2.1
Warfarin naive 50.4%
Comparator Dose adjusted warfarin
(INR 2.0-3.0, 67% of time in range)
Primary endpoint: 1.71% warfarin

Stroke and systemic embolism
{in % per year)
Major bleeding events

ICH (in % per year)

Comment

1.54% dabigatran 110 mg (p=0.34)
1.11% dabigatran 150 mg (p<0.001)

3.57% warfarin
2.87% dabigatran 110 mg (p=0.003)
3.32% dabigatran 150 mg (p=0.31)

0.74% warfarin
0.23% dabigatran 110 mg (p<0.001)
0.3% dabigatran 150 mg (p<0.001)

Aristotle

ROCKET-AF

Apixaban Rivaroxaban
20mg QD

smg BID (15 mg QD in patients with creatinine
clearance 3049 mi/min)

18,201 14,000

Randomized, doublelind

1 AF + risk factor

1.6% warfarin
1.27% apixaban (p=<0.01)

3.09% warfarin
2.13% abixaban (p=<0.001)
Hemorrhagic stroke

0.47% warfarin
0.24% abixaban (p=<0.001)

Randomised double-blind, double
dummy

AF within 6 months prior randomisation
+ 2 nisk factors

73 years
60%: 40%
55%

35
37.5%

Dose adjusted warfarin
(INR 2.0-3.0, 57.8% of time in range)

2.42% warfarin
2.12% rivaroxaban (p=0.117)

3.45% warfarin
3.6% rivaroxaban (p=0.576)

0.74% warfarin
0.49% rivaroxaban (p=0.019)

_Dabigatran 110 mg non-inferior to
warfarin with 20% less major bleeding
events and significantly less ICH
Dabigatran 150 mg superior to
warfarin with similar rate of major

bleeding and significantly less ICH

Apixaban was superior to
warfarin and caused less major )
bleeding hemorrhagic strokes and
resulted in lower mortality

Rivaroxaban non-inferior to warfarin,
with non-significant superiority on
intention to treat analysis, but superior-
ity achieved with on-treatment analysis

ICH = intracranial haemorrhage, INR = intenational normalised ratio, TIA = temporary ischaemic attack.

Thromb Haemost 2011; 105: 574 7578






Rosing/Administration

Avallability
A (S Mg-and 150.mg:-capsules
110 mg.capsules in-Canada: and .Europe
[Dosing
ALCTCE> 30, mi/mins150mg every 12 'hours

ArCTClE 1550 mi/min: ZSmg-every-12 hours
Pharmacokinetic, studyexeluded.during, studies

A Cr€l <15 mifmin: not-recommended
Can be taken without regard to meals
A May be helpful to/lessen dyspepsia



Administration/Storage

Capsule Integrity
A Must be swalliowed whaole
Ne chewing,. breaking, or,emptying
Alnereases bioavallability' by /5% (bieed: risk)
Storage
ArMust be stored in: the:
N pill bOXes
Al Container -should be closed immediately -after
opening
A Product is-good fet0 daysaiter original
container is-opened



Compliance

Compliance (every-12.hrs dosing)

A bad Coumadin patieat,migathe a-very bacd
Pradaxa-patient

[Drug holigays,: financial consideration; too Soon Lo
refill;

dyspepsia, storage issues (no pilinox) ‘& jack of
constant

reminders / monitoring
Missed doses:(Patient Education)
A Atrial fibrillation- 5 times more likely to suffer a
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conversion

WarfarinA dabigatran
A Discontinue warfarin, start dabigatran when INR < 2

~

/A

Dabigatranmd warfarin
A CrCl >50 mL/mirstart warfarin 3 days before discontinuation.

A CrCl 3150 mL/min: start warfarin 2 days before discontinuatic
A CrCl 1830 mL/min: start warfarin 1 day before discontinuatior
A CrCl <15 mL/min: no recommendations can be made.

Dabigatran may elevate Piames / INRs and therefore may not
reliable method to assess warfarin intensity
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Conversion
(Parental: Agents)

Parental anticoagulany dabigatran

A Start dabigatran €2 hours before next dose of
parental or at time of discontinuation

Dabigatrand. parental anticoagulant

Ale NI =B kT oM Yol K AY Y s AU »
pefore starting parental

A CTCLE<30ml/min: wait 24 :hours afterlast-dose
pefore starting .parental



Invasive Procedure per REY; final

Dabigatran \

A Discontinued at least

\Wartarin
Al Discontinued 5 days prie

Al Patients at high thrombot
using either UFEH or LMW

Connolly SJ, et al. N Engl'J Med. 2009 Sep 17;361(12):1139-51



Invasive Procedures

INVASIVe Procedures Per-packageinsert
[o NI=GEER I Y KB A 6¢ oy I ™
d/c dabigatran 1Z'days Defore Surgery
CrCl < 50 ml/min
d/c dabigatran & days before surgery
Consider longer durations of discontinuation
Major surgery, spinal puncture, spinal
or epidural catheter/port
Holding 1 day is likely inadequate except in very low bleed risk proced




