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Level 1A evidence for reversal strategies for direct 

anticoagulants 
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A few words on 

reversing warfarin 

▸ Despite two highly effective 

reversal agents, we do a 

terrible job reversing 

warfarin… 
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It should not 

be rocket 

science ! 



ACCP 
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PCC 

• 4-factor PCC contain factors II, VII, IX and X 

• Rapidly and selectively restore factors 

• Manufactured to minimize viral contamination 

• Lower volume and shorter infusion time 

• Does not require ABO-group specification 

• More rapid to prepare than FFP  

– Requires less laboratory infrastructure 

 



PCC (Beriplex) Rapidly 
Replaces 4-Factors 

Time noted on the y-axis is after start of dosing. 



PCC: Survival 
advantage 
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The apocryphal story of DOAC 

associated bleeding 

• Moral of the story: 

– Unless fired from a 

cannon anticoagulants 

do not cause bleeding 

– No amount of reversal 

agent is going to seal a 

hole in a blood vessel 

– An interventionalist is 

needed to fix most 

major bleeding events 
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The key to managing 

bleeding 

• Identify and take out the source 

while minimizing the amount of 

blood loss 

• Requires close collaboration with 

interventionalists who can fix the 

problem not a hematologist who 

pours things in from the top 

• Reversal strategies are ancillary to 

fixing the bleeding lesion 
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Relative risk Lower 95% CI Upper 95% CI 

Major bleeding 0.72 0.62 0.85 

Fatal bleeding 0.53 0.43 0.64 

Intracranial 

bleeding 

0.43 0.37 0.50 

CRNMB * 0.78 0.68 0.90 

Total bleeding 0.76 0.71 0.82 

GI Bleeding 0.94 0.75 1.19 

• Studies enrolled a total of 102 607 patients although not all 

studies were evaluable for each outcome 

• “Real world studies” come to varying conclusions about total 

+/- major bleeding probably explained by methods and patient 

groups 

 

* Clinically relevant non-major bleeding 



Conclusion from RCTs 

▸ Despite availability of 2 specific antidotes 

for warfarin you’d still rather have a bleed 

with a DOAC even in the absence of an 

antidote 

 

▸ Do we even need a reversal agent? 
– A small number of patients will directly benefit 

– A large number of patients will indirectly benefit 



Common Monitoring 

Tests 

Siegal & Crowther. Eur H J ePub Dec 7 2012 



Non-specific reversal 

strategies 



PCCs 
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▸ Phase 1 single centre double-blind, randomized, placebo 

controlled trial 

▸ 2-way crossover 

▸ 110 subjects, PCC 50, 25, or 10 IU/kg following administration 

of 60 mg edoxaban 
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Tailored reversal agents 



Idarucizumab: a specific 

reversal agent for dabigatran 
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Approved  in the US October 15th 2015 

Approved in Canada April 29th, 2016 



RE-VERSE AD™: Interim Results from the First 
90 Patients 

Pollack CV Jr, et al. N Engl J Med. 2015;373(6):511-20; Pollack CV, et al. ISTH 2015. 

Group A:  
Uncontrolled bleeding 

Group B:  
Emergency surgery or 
procedure 

51 patients 39 patients 



RE-VERSE AD: Reversal of Dabigatran 
Anticoagulant Effect with Idarucizumab:  

Bleeding patients 

• Almost immediate and 

complete reversal of 

anticoagulant effect 

• Effect preserved for up to 

24 hours 

• If there are concerns about 

very high drug levels 

consider TCT after 

conclusion of injection 
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dTT: diluted thrombin time; ECT:  ecarin clotting time. 
Pollack CV Jr, et al. N Engl J Med. 2015;373(6):511-20. 



Andexanet for reversal of both 

direct and indirect Xa 

inhibitors 



Andexanet: Designed to Reverse Activity of Factor Xa Inhibitors 

Nature Medicine (2013),19(4): 446-51 

Factor  Xa Andexanet Alfa 

Catalytic Domain Gla 

Recombinant engineered version of human factor Xa produced in CHO cells 
 

 

S S 

S419 

S S 

A419 
Factor Xa inhibitor Factor Xa inhibitor 

• No known interaction with other coagulation factors except Tissue Factor Pathway 
Inhibitor (TFPI) 
 

• Retains high affinity for Antithrombin III-inhibitor complex and can reverse ATIII-
dependent  anticoagulant effects of enoxaparin and fondaparinux in vitro and in vivo 

• Acts as a fXa decoy and retains high affinity for all direct fXa inhibitors 

• Change of serine to alanine to eliminate catalytic activity and prevent 
prothrombin cleavage 

• GLA domain removed to prevent anticoagulant effect 

Gla 



Summary results from 

healthy older volunteers 

• Apixaban: 400 

mg +/- 4 mg/min 

infusion for 2 

hours 

 

• Rivaroxaban: 

800 mg +/- 8 

mg/min for 2 

hours 



▸ multicentre, open-label, single-group study 

▸ 67 patients who had acute major bleeding 

– within 18 hours after a factor Xa inhibitor 

▸ evaluated for changes in anti–factor Xa 

and clinical hemostasis 

▸ efficacy population: 47 patients had a 

baseline value for anti–factor Xa activity of 

at least 75 ng per milliliter 



▸ median anti– factor Xa activity decreased by 

89% (rivaroxaban) and by 93% (apixaban) 

▸ 12 hours after the andexanet infusion, clinical 

hemostasis was adjudicated as excellent or 

good in 37 of 47 patients in the efficacy analysis 

(79%; 95% CI, 64 to 89) 

▸ Thrombotic events occurred in 12 of 67 patients 

(18%) during the 30-day follow-up 

– Only one of these patients had restarted 

anticoagulation prior to their thrombotic event 



Summary for 

andexanet 

• Specific, short half-life agent that binds to an 

inactivates a variety of Xa inhibiting 

anticoagulants 

• Administered as either bolus or bolus + infusion 

• Does not change underlying PK of the 

anticoagulant 



Cirparantag for reversal of 

many anticoagulants 





Summary 

▸ Warfarin reversal for surgery or bleeding should 

be easy, but it is not 

▸ Dabigatran reversal should be easy 

▸ DOAC reversal remains problematic  

 

▸ Properly administered reversal (right product, 

right time and right dose) will reduce bleeding 

and all the complications of that 


