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Prevention of Atrial Fibrillation-
Related Stroke







Actual bleeding rates

• FDA Drug Safety Communication
Safety review of post-market 

reports of serious bleeding events 
with the anticoagulant Pradaxa
(dabigatran etexilate mesylate)

• European Medicines Agency 

http://www.fda.gov/Drugs/ DrugSafety/ucm326580.htm
http://eudravigilance.ema.europa.eu/ human/index.asp





Management of bleeding

• Best Strategy – PREVENT bleeds

• Know your Drug and Bleeding risks; 
- Patient selection
- Dose adjustment

• Know what to do when bleeding occurs 



Bleeding risk scores

Pisters et al, Chest 2010



Assessing bleeding risk

• Older patients have a 2-fold increased risk of bleeding 
- relative risk of intracranial hemorrhage was 2.5 in patients 

aged >85 years compared with patients 70–74 years old1

• Comorbidity (such as mild renal insufficiency, hepatic 
dysfunction, or diabetes) increased risk of bleeding by about 
2.5

• Combined use of anticoagulant and antiplatelets – increased 
GI haemorrhage2

1. Hutton et al, Drugs aging, 1999
2. Hallas  et al. BMJ. 2006;



Which one?

Keeling D. et al, Br J Haematol. 2013 Jun;161(6):755-6.

Choosing an anticoagulant

Consideration Preferred drug Rather than

CrCL < 15 ml/min Warfarin

CrCL 15 - 29 ml/min Warfarin Apixaban, rivaroxaban, edoxaban

CrCL 30 - 50 ml/min Warfarin, rivaroxaban, apixaban, 
edoxaban

Dabigatran

Liver dysfunction Warfarin Apixaban, rivaroxaban, 
dabigatran

Previous
intracranial bleed

Apixaban, rivaroxaban, edoxaban, 
dabigatran

Warfarin

Previous GI bleed Apixaban, edoxaban, warfarin Dabigatran, rivaroxaban

ACS Rivaroxaban, apixaban,  edoxaban, 
warfarin

Dabigatran

Dyspepsia Rivaroxaban, apixaban,edoxaban, 
warfarin

Dabigatran

Poor compliance Warfarin Apixaban, rivaroxaban, edoxaban, 
dabigatran



Drug interactions
• Dabigatran - verapamil and amiodarone: increased plasma 

concentration of dabigatran
- carbemazepine and rifampicin: decreased plasma 
concentration of dabigatran

• Rivaroxaban - CYP3A4 inhibitors e.g. azoles, rifampicin and P-
glycoprotein inhibitors e.g.Digoxin,  
Ritonavir: may increase plasma concentration

• Apixaban - as Rivaroxaban

• Edoxaban - as Rivaroxaban



Switching to a DOAC

Blood 2012 119: 
3016-3023





Effects of DOACs on coagulation 
assays

•Other possible tests: Thrombin generation tests
• Anti Xa assays
•PiCT
•Chromogenic anti IIA/Xa assays



Management of bleeding

Siegal et al, Blood 2014; 123: 1152-1158



No reversal of the anticoagulant effect of 

dabigatran by prothrombin complex 

concentrate

Eerenberg et al, Circulation. 2011 Oct 4;124(14):1573-9



Eerenberg et al, Circulation. 2011 Oct 4;124(14):1573-9



Reversal of unfractionated heparin

• Stop the drug
• General measures

• Protamine sulphate (1 mg per 80–100 units 
UFH) 

• Maximum recommended dose of 50 mg 
protamine

• Timing



Reversal of low molecular weight 
heparin

• Protamine sulphate (1 mg per 80–100 units 
UFH) 
- consider second dose

• Maximum recommended dose of 50 mg 
protamine

• Timing

• rFVIIa



Reversal of 
argatroban/danaparoid/fondaprinux
• Stop the drug
• General measures

• No specific antidote



Reversal of VKA

Major bleeding
• 25-50 units of 4 factor PCC
• 5mg Vitamin K IV

Non-major bleeding
• Consider 4 factor PCC
• Vitamin K 1-3mg IV



Reversal of DOACs 



Development of antidotes to non vitamin K 
antagonist oral anticoagulants 

Fab = fully humanized antibody fragment; FXa = Factor Xa

1. Adapted from Lauw M et al. Can J Cardiol 2014;30:381–4; 
2. Clinicaltrials.gov: NCT02104947; 
3. Clinicaltrials.gov: NCT02220725; 
4. Clinicaltrials.gov: NCT02207725; 
5. http://www.perosphere.com/content/news/httpwww.perosphere.comcontentnewsreleases042513.htm accessed January 2015 

Target Mechanism of action Investigation 
status

Idarucizumab Dabigatran Humanized Fab: 
specifically binds dabigatran 

(binding affinity ~350� higher than 
binding of dabigatran to thrombin)

Bleeding patients 
and surgical 

patients2

Andexanet alfa 
(PRT064445)

FXa 
inhibitors 

Recombinant
human FXa variant: competitive 
affinity for direct FXa inhibitors 

Healthy 
volunteers3,4

Aripazine 
(PER977)

Universal Synthetic small molecule:
charge–charge interactions 

(heparin); hydrogen bonds (NOACs)

Phase I5









Reversal of anti-platelet associated 
bleeding

• Stop the drug
• General measures

• Consider platelet transfusion



Management of bleeding with anti-
fibrinolytics

• Stop infusion of fibrinolytic drugs and 
other 

antithrombotic drugs 

• Administer intravenous tranexamic acid 1 g 
tds

• Administer cryoprecipitate or fibrinogen 
concentrate 



Conclusion
• Prevention is better than cure

• Management guided by severity of bleed and 

encompasses drug cessation, general measures 

and drug specific measures

• Bleeding rates likely to become less of a concern 

in future with DOACs



Any questions?


