
algorithms.1 The goal is to lower the INR to the therapeutic range
without fully reversing warfarin’s effects. This can be achieved
with small doses of PO or IV vitamin K. In emergent situations,
rFVIIa and prothrombin concentrates have been administered for
immediate reversal of anticoagulant effect.2 For example, recom-
binant factor VIIa is indicated for rapid reversal of warfarin anti-
coagulation in acute intracranial hemorrhage in patients with
Glasgow Coma Score > 8 (non-comatose).3 In addition, recombi-
nant factor VIIa and Prothrombin Complex Concentrates may be
used in other life-threatening hemorrhages, although the optimal
dose to correct a hemorrhage diathesis in these situations is less
well defined.4 For excellent discussions of this topic, the reader is
referred to the articles cited by Ansell and Schulman in Chest and
Transfusion Medicine Reviews, respectively.

The rapidly acting anticoagulants include antithrombin-
dependent agents and direct thrombin inhibitors (DTIs). Their
indications are summarized in Table 1, and safety concerns in
Table 2. The antithrombin-dependent anticoagulants include
unfractionated heparin (UFH), which usually is derived from ani-
mal sources, e.g., porcine intestine or bovine lung, and low-
molecular-weight heparins (LMWHs), which are prepared from
UFH by enzymatic or chemical processes. These drugs act indi-
rectly via interaction with the cofactor antithrombin, which in
turn predominantly inactivates factors IIa (thrombin) and Xa, but
also factors IXa, XIa, and XIIa. (See Figure 1.) Compared with
UFH, LMWHs have a greater antifactor Xa-to-antifactor IIa
activity ratio and superior dose-response relationships. LMWHs
available in the United States as of November 2006 are enoxa-
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Table 1. Indications for the Rapidly Acting Anticoagulants Available in the United States,
Effective November 2006

USE UFH LMWHS FONDAPARINUX DTIS

Thromboprophylaxis in arterial 
and cardiac surgery X

Thromboprophylaxis after hip replacement 
surgery Dalteparin, enoxaparin X

Thromboprophylaxis after hip fracture surgery X
Thromboprophylaxis after knee replacement 

surgery Enoxaparin X
Thromboprophylaxis after abdominal surgery, 

if at-risk X Dalteparin, enoxaparin X
Thromboprophylaxis in medical patients during 

acute illness Dalteparin, enoxaparin
Prophylaxis ischemic complications in UA/
non-Q-wave MI‡ Dalteparin, enoxaparin

Prophylaxis and treatment of peripheral arterial 
embolism X

Prophylaxis and treatment of VTE X
Inpatient treatment of DVT +/- PE (with warfarin) Enoxaparin, tinzaparin X
Outpatient treatment of PE* (with warfarin) X
Outpatient treatment of DVT (with warfarin) Enoxaparin X
Atrial fibrillation and embolization X
Thromboprophylaxis/treatment in HIT Argatroban, lepirudin†

PCI in patients with or at risk of HIT Argatroban, bivalirudin
PCI with provisional GPIIb/IIIa inhibition Bivalirudin
PTCA in patients with UA Bivalirudin
Diagnosis/treatment of consumptive 
coagulopathies (DIC) X

During transfusions, dialysis, extracorporeal 
circulation; in blood samples for laboratory 
purposes X

* If treatment started in-hospital
† Lepirudin is indicated for patients with HIT and associated TEC to prevent further TEC.
‡ With aspirin; fondaparinux has been extensively evaluated in acute coronary syndrome,5,6 and the data are under regulatory review.

Key: DIC = disseminated intravascular coagulation; DTI = direct thrombin inhibitor; DVT = deep venous thrombosis; GP = glycoprotein;
HIT = heparin-induced thrombocytopenia; LMWH = low-molecular-weight heparin; MI = myocardial infarction; PCI = percutaneous coro-
nary intervention; PE = pulmonary embolism; PTCA = percutaneous transluminal coronary angioplasty; TEC = thromboembolic compli-
cation; UA = unstable angina; UFH = unfractionated heparin; VTE = venous thromboembolism


