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Heparin Low molecular 

weight heparin

Warfarin Dabigatran Rivaroxaban/

Apixaban

Target II, X II, X II, VII, IX, X II Xa

Route of  

Administration

IV SC PO PO PO

Bioavailability 100% 100% 79-100% 6% 50-80%

Metabolism Hepatic Hepatic Primarily 

CYP2C9

Conjugation Oxidation 

(CYP3A4)

Renal Excretion Minimal 40% Minimal 80% ~30%

Half-life 1-2 hr 5-7 hr 20-60 hr 12-17 hr 5-9 hr
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• Only activated factor VII
Recombinant 

factor VIIa
(rFVIIa)

• 3-factor (II, IX, X)

• 4-factor (II, VII, IX, X)

• Activated 4-factor (II, VIIa, IX, X)

Prothrombin 
Complex 

Concentrate (PCC)
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Coagulation Factors in Each Product (IU relative to Factor IX)

II VII IX X

3-Factor PCCs

Profilnine 148 11 100 64

Bebulin VH 120 13 100 100

4-Factor PCCs

Kcentra 118 70 100 152

Activated 4-Factor PCCs

FEIBA 1.3 IU/IU 0.9 IU/IU 1.4 IU/IU 1.1 IU/IU

Crit Care 2011;15:201.
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Dabigatran

Factor Xa inhibitors
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Agent Dose (units)

Warfarin

INR 2-4

INR 4-6

INR >6

25 units/kg (max 2500 units)

35 units/kg (max 3500 units)

50 units/kg (max 5000 units)

Dabigatran 25-50 units/kg (max 5000 units)

Rivaroxaban

Apixaban

25-50 units/kg (max 5000 units)

25-50 units/kg (max 5000 units)



Protamine

Unfractionated 
Heparin

Low molecular 
weight heparin

Vitamin K

Warfarin

Idarucizumab

Dabigatran

Andexanet

Rivaroxaban

Apixaban



Time Elapsed Dose of Protamine (mg) to Neutralize 100 units of Heparin

Immediate 1-1.5

30-60 min 0.5-0.75

>2 hr 0.25-0.375

Maximum Dose 50 mg 
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Vitamin K reductase

Oxidized vitamin K Reduced vitamin K

Vitamin K-dependent 

carboxylase

R-warfarin S-warfarin

CYP2C9
CYP1A1

CYP1A2

CYP3A4

Functional 

coagulation 

factors 

II, VII, IX, X

J Thromb Haemost 2011;9:1705-1712.



Arch Intern Med 2003;163:2469-2473.



Pharmacotherapy 2007;27:695-845.



N Engl J Med 2015;373:511-520.

Circulation 2015;132:2412-2422.



N Engl J Med 2015;373:511-520.



N Engl J Med 2015;373:2413-2424.

N Engl J Med 2016;375:1131-1141.



ANNEXA-A ANNEXA-R

Anticoagulant Apixaban 5 mg BID Rivaroxaban 20 mg daily

Dose of  andexanet 400 mg bolus ± 4 mg/min infusion 800 mg bolus ± 8 mg/min infusion

Reduction in anti-FXa ~92% 92-97%

Unbound anticoagulant <3.5 ng/mL <4.0 ng/mL
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Anticoagulant 

Reversal 

Usual Dose Admixture 

Considerations

Storage Cost ($) Unit

Activated factor VII Heparin

Warfarin

Dabigatran

1-5 mg Reconstituted with 

histidine diluent

Given over 2-5 min

Room temperature or 

refrigerated

$8000 5 mg vial

4-factor Prothrombin 

Complex Concentrate

Warfarin

Dabigatran

Factor Xa inhibitors

25-50 units/kg Do not infuse faster 

than 8.4 mL/min

Room temperature $800 500 unit vial

Activated Prothrombin

Complex Concentrate

Warfarin

Dabigatran

Factor Xa inhibitors

25-50 units/kg Do not infuse faster 

than 2 units/kg/min 

Room temperature

Protect from light

$1000 500 unit vial

Vitamin K Warfarin 5-10 mg 10 mg in 50 mL IVPB 

over 20 min

Room temperature

Protect from light

$7 10 mg vial

Protamine Heparin

LMWH

50 mg Max: 50 mg in 50 mL 

over 10 min

Room temperature $150 50 mg vial

Idarucizumab Dabigatran 5 g Infuse premix vial over 

no more than 5-10 min

Room temperature x 48 hr

Protect from light

$1800 2.5 g vial

Lexi-Comp, Inc. (Lexi-Drugs® ). Lexi-Comp, Inc.; November 3, 2016.






