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ATRIA: Prevalence of atrial fibrillation increases 

with age
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Atrial Fibrillation: 

Framingham Study  

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

Age 
AF Prevalence  

(%)  

Strokes 
Attributable to 

AF (%) 

50-59 0.5 6.5 

60-69 1.8 8.5 

70-79 4.8 18.8 

80-89 8.8 30.7 





. 

Time Barthel Index AF Non-AF P*  

Acute n=30 n=120 

Mean SE 
 
Dependence level 

29.6 6.9 58.6 3.5 <.001 

 Severe 73.3% 32.5% 

 Moderate 6.7% 28.3% <.001 

 Mild/none 20.0% 39.2% 

12 Months n=10 n=55 

Mean SE 64.3 10.7 80.3 4.0 .130 

Dependence level 

 Severe 30.0% 10.9% 

 Moderate 30.0% 25.5% .214 

 Mild/none 40.0% 63.6% 

 

 

Severity in Atrial Fibrillation: The Framingham Study  
Ischemic Strokes : AF had higher mortality, more recurrences, graver severity, and 

                     poorer functional status than those without AF.  

Lin H et al. Stroke 1996;27:1760-1764 

http://stroke.ahajournals.org/content/27/10/1760.full  



 Ҕ олΦс Ƴƛƭƭƛƻƴ ǇǊŜǎŎǊƛǇǘƛƻƴǎ ƛƴ ¦Φ{Φ ŦƻǊ ǿŀǊŦŀǊƛƴ ƛƴ нллп όƛƴŎǊΩŜŘ ƻŦ пр҈ 
from 1998) 
10,000 cases of major bleeding &  
10% fatal  (reported to FDA from 1993 ς mid July 2006) 
0.52 per 100,000 deaths caused by anticoagulants in 2004 

Arch Intern Med 2007; 167:1414-9  

2.2 million people with atrial fibrillation in USA 
146,000 Cardio-embolic Strokes annually  
  Public release date: 3-Apr-2003, Cedar-Sinai Medical Center 

900,000 Americans suffers from deep vein thrombosis (DVT) 
 every year.  
600,000 are affected annually by pulmonary embolism (PE) 
300,000 deaths per year from Venous Thrombo-Embolism (VTE) 
   National Alliance for thrombosis & Thrombophilia 

Risk / Benefit / Rewards 



Properties of an Ideal Anticoagulant 

Â Proven efficacy 
(benefit) 

Â Predictable Response 
Â Wide therapeutic 

window 
Â Low patient variability 
Â Orally Active 
Â Fixed dose 
Â Rapid onset of action 
Â Low side effects 

(bleeding) 

Â No food or drug 
interactions 

Â Safe in renal insufficiency 
Â No routine monitoring  
Â Ability to monitor if 

needed 
Â Safe Antidote 
Â Affordable 
Â Ease of use administration 

(dosage forms, size, 
storage, etc) 



Warfarin 

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



Treatment, Evolving 
Paradigms 

Novel oral anticoagulants 



Comparative Pharmacology  (A -Fib) 

Characteristic Warfarin Dabigatran  Rivaroxaban Apixaban 

Target Factor II, VII, IX & X 
Thrombin 
Factor IIa 

Factor Xa  Factor Xa 

Prodrug No Yes No No 

Bioavailability 100% 7% 60-80% 80% 

Dosing  Variable, Daily Fixed, bid  Fixed, Daily Fixed, bid 

Protein bound >99% 35% >90% 87% 

On-set 
< 24 hrs 

 peak 72-96 hrs 
1-2 hrs 1-4 hrs 1 hr 

Half life 20-60 hr 12-17 hrs 7 to 11 hrs 12 hrs 

Clearance  Hepatic  80% renal 
60% renal 
33% biliary 

25% renal 
75% biliary 

Routine coag.  
Monitoring 

Yes No No No 

Drug 
interactions 

CYP2C9 (S-
enantiomer) 
 CYP3A4 (R- 
enantiomer) 

Potent P-gp  
Potent 

 CYP3A4, CYP2J2 & 
P-gp  

Potent CYP3A4 
minimal  P-gp 



New Frontier  

 

Wild West  

The Next Generation   



Dabigatran versus Warfarin in 
Patients with Atrial Fibrillation 

 (RE-LY) 
 

Connolly SJ, Ezekowitz MD, Yusuf S, et al. 

 N Engl J Med. 2009 Sep 17;361(12):1139-51  
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Objective 

Â Primary Outcome Endpoints 
Â stroke or systemic embolism 

Â Primary Safety Endpoint 
Â major hemorrhage 
 

Â Secondary Outcome 
Â stroke, systemic embolism and death 
Â Myocardial infarction 
Â Pulmonary embolism 
Â Transient ischemic attack 
Â Hospitalization 

 
Â Secondary Safety Endpoints 

Â Life threatening bleed  

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



RE-LY: Study Design  

Atrial fibrillation  
җ м Ǌƛǎƪ ŦŀŎǘƻǊ 

Absence of contraindications 
951 centers/44 countries 

R 

Warfarin 
adjusted  

(INR 2.0-3.0) 
n = 6022 

Dabigatran 
Etexilate  

110 mg BID 
n = 6015 

Dabigatran 
Etexilate  

150 mg BID 
n = 6076 

Blinded Event Adjudication 

Open Blinded 

Stroke, TIA, or SE 
LVEF < 40%   
IC җ b¸I! /ƭŀǎǎ LL  
!ƎŜ җ тр ȅŜŀǊǎ  
!ƎŜ җ ср ȅŜŀǊǎ Ҍ м ƻŦΥ  
ÅDM  
ÅCAD OR hypertension 

Connolly, SJ. et al. N Engl J Med 2009;361:1139-1151. 



RE-LY Patient Eligibility 

Inclusion Criteria   Exclusion Criteria   

ÂAfib documented by 

ECG + Ó 1 of the 

following:  

Â Previous stroke or TIA 

Â LVEF <40% 

ÂÓ NYHA class II 

Â 75 years of age 

Â 65-74 years + diabetes, 

hypertension, or CAD 

ÂSevere heart-valve disorder 

ÂStroke within 14 days 

ÂSevere stroke within 6 months  

ÂCrCl <30ml/min  

ÂCondition that increases risk of 

hemorrhage  

ÂActive liver disease 

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



RE-LY: Baseline Characteristics 
Characteristic 

Dabigatran 
 110 mg 

Dabigatran 
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 

CHADS2 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 MI (%) 16.8 16.9 16.1 

CHF (%) 32.2 31.8 31.9 

Baseline ASA (%) 40.0 38.7 40.6 

Warfarin Naïve (%) 49.9 49.8 51.4 
Connolly, SJ. et al. N Engl J Med 2009;361:1139-1151. 



RE-LY: Primary Outcome 
Dabigatran Warfarin 

 

Dabigatran 110mg 
 vs. Warfarin 

 

Dabigatran 150mg  
vs. Warfarin 

110mg  150mg 

Annual 
rate 

 

RR 

95% CI P 

RR 

95% CI P 

Annual 
rate 

N= 

Annual 
rate 

TOTAL 

Stroke or 
systemic 
Embolism 

1.53 % 

N=182 

1.11 % 

N=134 

1.69 % 

N=199 

0.91 

0.74-1.11 
0.34 

0.66 

0.53-0.82 
< 0.001 

Stroke 
1.44 % 

N=171 

1.01 % 

N=122 

1.57 % 

N=185 

0.92 

0.74-1.13 
0.41 

0.64 

0.51-0.81 
<0.001 

Hem. 

Stroke 

0.12% 

N=14 

0.10% 

N=12 

0.38% 

N=45 

0.31  

0.17-0.56 
<0.001 

0.26 

0.14-0.49 
<0.001 

Connolly, SJ. et al. N Engl J Med 2009;361:1139-1151. (MODIFIED) 

N=6,015      N=6,076     N=6,022 



RE-LY: Sites of Major Bleeding 

Dabigatran Warfarin 
Dabigatran 110mg vs. 

Warfarin 
Dabigatran 150mg vs. 

Warfarin 

110mg 150mg 

Annual 

rate 

RR 

95% CI P 

RR 

95% CI P 

Annual 

rate 

Annual 

rate 

 

Intracranial  

 

0.23 % 0.30 % 0.74 % 
0.31 

0.20-0.47 
< .001 

0.40  

0.27-0.60 
<0.001 

Major Bleed       2.71 % 3.11 % 3.36% 
0.80 

0.69-0.93 
0.003 

0.93 

0.81-1.07 
0.31 

Gastro-
intestinal 

1.12%  1.51 % 1.02%  
1.10 

0.86-1.41 
0.43 

1.50 

1.19-1.89 
< 0.001 

MI 0.72% 0.74% 0.53%  
1.35 

0.98-187 
0.07 

1.38 

 1.0-1.91 
0.48 

Connolly, SJ. et al. N Engl J Med 2009;361:1139-1151. (modified) 



RE-LY: Drug Discontinuation 

Variable 

Dabigatran 
110 mg 

(n = 6015) 

Dabigatran  
150 mg 

(n = 6076)  
Warfarin  
(n = 6022) P-value a 

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

Discontinued at 2 years 21%  21%  17% < .001 

 
a. Rates of discontinuation at 1 and 2 years were higher with dabigatran than with warfarin  

(P < 0.001). Rates are based on Kaplan-Meier estimates 

Connolly, SJ. et al. N Engl J Med 2009;361:1139-1151. 

21.1% + ASA        19.0% + ASA          20.8% + ASA 



RE-LY Adverse Events  
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Connolly SJ et al. N Engl J Med. 2009 Sep 17;361(12):1139-51. Epub 2009 Aug 30.  

0

2

4

6

8

10

12

14

D
ys

pe
ps

ia

D
iz
zi
ne

ss

D
ys

pn
ea

Per
ip
he

ra
l e

de
m

a

Fat
ig
ue

C
ou

gh

C
he

st
 p

ai
n

Bac
k 
pa

in

D
ia
rrh

ea

Atri
al
 F

ib
ril
la
tio

n

ALT
/A

ST>3
xU

LN

Dabigatran
110mg
Dabigatran
150mg
Warfarin 



Thromb Haemost 2011; 105: 574 ɀ578 

Aristotle 

Apixaban 

5mg BID 

18,201 

Randomized, double-blind 

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) 

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



Management /Control 



Dosing/Administration   

Â Availability 

Â75 mg and 150 mg capsules 

Â110 mg capsules in Canada and Europe 

Â Dosing 

ÂCrCl > 30 ml/min: 150mg every 12 hours 

ÂCrCl 15-30 ml/min: 75mg every 12 hours 
ÂPharmacokinetic study - excluded during studies 

ÂCrCl < 15 ml/min: not recommended  

Â Can be taken without regard to meals 

ÂMay be helpful to lessen dyspepsia  



Administration/Storage 

Â Capsule Integrity 

ÂMust be swallowed whole 

ÂNo chewing, breaking, or emptying 

ÂIncreases bioavailability by 75% (bleed risk) 

Â Storage 

ÂMust be stored in the original container 

ÂNo pill boxes 

ÂContainer should be closed immediately after 
opening 

ÂProduct is good for 60 days after original 
container is opened 



Compliance 

Â Compliance (every 12 hrs dosing) 

 A bad Coumadin patient might be a very bad 
Pradaxa patient 

Drug holidays, financial consideration, too soon to 
refill, 

dyspepsia, storage issues (no pill box) & lack of 
constant 

reminders / monitoring 

Â Missed doses (Patient Education) 

ÂAtrial fibrillation - 5 times more likely to suffer a 
stroke 



Conversion 
 

ÂWarfarin Ą dabigatran 

ÂDiscontinue warfarin, start dabigatran when INR < 2 

ÂDo not stop warfarin until you physically obtain supply 
of Pradaxa (dabigatran) 

ÂDabigatran Ą warfarin  

ÂCrCl >50 mL/min: start warfarin 3 days before discontinuation. 

ÂCrCl 31-50 mL/min: start warfarin 2 days before discontinuation  

ÂCrCl 15-30 mL/min: start warfarin 1 day before discontinuation 

ÂCrCl <15 mL/min: no recommendations can be made. 

ÂDabigatran may elevate Pro-Times / INRs and therefore may not be   
reliable method to assess warfarin intensity 

27 



Conversion  
(Parental Agents)  

ÂParental anticoagulant Ą dabigatran  

ÂStart dabigatran 0-2 hours before next dose of 
parental or at time of discontinuation  

ÂDabigatran Ą parental anticoagulant  

Â/Ǌ/ƭ җ олƳƭκƳƛƴΥ ǿŀƛǘ мн ƘƻǳǊǎ ŀŦǘŜǊ ƭŀǎǘ ŘƻǎŜ 
before starting parental 

ÂCrCl <30ml/min: wait 24 hours after last dose 
before starting parental 
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Invasive Procedure per RE-LY Trial  

Â Dabigatran  

Â Discontinued at least 24  hours prior to the procedure  

Â Warfarin   

Â Discontinued 5 days prior to the procedure 

Â Patients at high thromboemobolic risk were bridged 
using either UFH or LMWH 

 

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



Invasive Procedures   
 

 

         Invasive Procedures per package insert  
/Ǌ/ƭ җ рл ƳƭκƳƛƴ  ό¢ ѹ Ґ мн-17 hr) 

Â d/c dabigatran 1-2 days before surgery  
CrCl < 50 ml/min  

Â d/c dabigatran 3-5 days before surgery  
Consider  longer  durations of discontinuation  

Â Major surgery, spinal puncture, spinal 
  or epidural catheter/port 

Holding 1 day is likely inadequate except in very low bleed risk procedures 


