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Has your institution managed ICH in 
a patient on either Dabigatran or 

Apixaban? 
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Oral Anticoagulation 

COAGULOPATY 



Saloheimo, Stroke, 2005 
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Treatment  
With New 

Anticoagulation 
Agents 





RELY: Complications 

  Event Dabigatran 110mg Dabigatran 150mg             Warfarin 

  (N=6015) (N=6076)             (N=6022) 

No. of %/yr No. of %/yr No. of %/yr 

Patients Patients Patients 

Major Bleeding 322 2.71 375 3.11 397 3.36 

     Life Threatening 145 1.22 175 1.45 212 1.8 

     Non-Life Threatening 198 1.66 226 1.88 208 1.76 

     Gastrointestinal 133 1.12 182 1.51 120 1.02 

Major or Minor Bleeding 1740 14.62 1977 16.42 2142 18.15 

Intracranial Bleeding*  27 0.23 36 0.3 87 0.74 

Connoly et al, NEJM, 2009 *P<0.001 
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“The study was prematurely 
terminated…because of an increase 
in major bleeding events with 
apixaban in the absence of a 
counterbalancing reduction in 
recurrent ischemic events.” 
 
“The addition of apixaban, at a 
dose of 5 mg twice daily, to 
antiplatelet therapy in high-risk 
patients after an acute coronary 
syndrome increased the number of 
major bleeding events without a 
significant reduction in recurrent 
ischemic events.” 
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Can Levels be Tested? 
 

Can These Agents be Rapidly 
Reversed? 



 

Stangier, J Clin Pharmacol, 2008 





Management of Bleeding 



Factor Replacement For Coagulopathies  
• FFP:  

– Contains all coagulation factors and fibrinogen 
(2-5mg/cc) 

• Recombinant Factor VIIa 
• Prothrombin Complex Concentrate (PCC): 

– Factors II, VII (not in all PCC products), IX, X 
– Protein C/S/Z 
– Heparin (40-200IU in most preparations) 

• FEIBA 
– Factors II, VII, IX, X 
– Factor VIII antigen 
– No heparin 

• Cryoprecipitate: 
– Fibrinogen (140-300 mg/U), vWF, XIII, 

fibronectin 
• ProPlex-T 

– Factor IX 
 

**Other considerations:  Volume, Type and Screen, Hemostatic vs. clinical effect 



Medication Mechanism Cl.  Duration of 
Action 

Monitoring Reversal 

Heparin Thrombin inhibitor; Inhibits 
activated IX, X, XI, XII, and 
plasmin; prevents conversion of 
fibrinogen to fibrin.  

L/K 6 hrs PTT Protamine 
Sulfate 
 

Warfarin Inhibits the Vitamin K epoxide 
reductase complex 1, thus reducing 
the hepatic synthesis of II, VII, IX, 
X, and Protein C and S.  

L 2-5 days PT, INR Vitamin K, 
FFP, PCC, 
rFVIIa 

Enoxaparin Inhibits Factor Xa (some IIa 
inhibition) 

L 12 hrs Factor Xa  Protamine 
Sulfate (60% 
effective) 

Hirsh, 2008;         www.aventis.com       Blech, 2008     
Connolly, 2009    Raghaven, 2008          Lu, 2008 



Medication Mechanism Cl.  Duration of 
Action 

Monitoring Reversal 

Dabigatran Thrombin (IIa) inhibitor; prevents 
cleavage of fibrinogen to fibrin, 
inhibits activation of factors V, VIII, 
XI, and XIII.  

K/F T ½ 12-17 
hours; 28 
hours in 
severe CKD 

PTT >2.5x may 
indicate 
overanticoagulation;  
ECT, TT.  

rFVIIa, FFP? 
Charcoal, 
Hemodialysis 

Hirsh, 2008;         www.aventis.com       Blech, 2008     
Connolly, 2009    Raghaven, 2008          Lu, 2008 



Van Ryn, 2010 



 



Medication Mechanism Cl.  Duration of 
Action 

Monitoring Reversal 

Apixaban Xa inhibitor K/F T ½ 12.7hrs Factor Xa, +/- PT FFP, rFVIIa, 
PCC 
(rfXa studies) 
 
Protamine 
NOT effective 

Hirsh, 2008;         www.aventis.com       Blech, 2008     
Connolly, 2009    Raghaven, 2008          Lu, 2008 





Conclusion 



Questions? 



Testing 

• Activated Partial Thromboplastin Time 
– aPTT is functional determination of the intrinsic pathway of 

coagulation (factors XII, XI, IX, VIII, V, II, I, prekallikrein, high 
molecular weight kininogen). This pathway is intitated by the 
interaction of Factor XII with a negatively charged surface. 

• International Normalized Ratio (INR) 
– measures of the extrinsic pathway of coagulation 

• Factor Levels (ie: Xa) 
 

Riley, 2005 



Testing 

• Ecarin clotting time (ECT)  
– a laboratory test used to monitor anticoagulation during treatment 

with hirudin, an anticoagulant medication which was originally 
isolated from leech saliva. Ecarin, the primary reagent in this assay, 
is derived from the venom of the saw scaled viper 

• Thrombin time (TT, TCT) 
– measures the time it takes for a clot to form in the plasma of a blood 

sample anticoagulant to which an excess of thrombin has been 
added. This test is repeated with pooled plasma from normal 
patients. The difference in time between the test and the 'normal' 
indicates an abnormality in the conversion of fibrinogen to fibrin 
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