
Anticoagulants. The rapidly acting anticoagulants are admin-
istered intravenously (UFH, DTIs) or subcutaneously (UFH,
LMWHs, fondaparinux) and are not to be given intramuscularly.
UFH, LMWHs, and fondaparinux should not be used inter-
changeably (unit for unit) with one another. The rapidly acting
anticoagulants are contraindicated in patients with active major
bleeding and should be used with extreme caution in patients at
increased risk of hemorrhage, e.g., bacterial endocarditis; con-
genital or acquired bleeding disorders such as hemophilia; active
ulcerative and angiodysplastic gastrointestinal disease; hemor-
rhagic stroke and intracranial neoplasms; severe uncontrolled
hypertension; immediately following lumbar puncture; spinal
anesthesia; major surgery, especially involving the brain, spine,
or eye; or in patients treated concomitantly with platelet
inhibitors. Because of bleeding risk, tinzaparin is contraindicated
in patients undergoing regional anesthesia who have unstable
angina or myocardial infarction. The antithrombin-dependent
anticoagulants have labeled contraindications or warnings
against use in patients with current or previous heparin-induced
thrombocytopenia (LMWHs), severe thrombocytopenia (UFH),
or thrombocytopenia associated with a positive in vitro test for
antiplatelet antibodies in the presence of drug (enoxaparin, dal-
teparin, fondaparinux).  

UFH should be monitored routinely using the aPTT (or ACT
for higher doses), with doses adjusted as needed to achieve target
levels of anticoagulation. Bleeding risk with UFH appears to
increase with the heparin dosage and patient age older than 70
years.9 The American College of Chest Physicians (ACCP) rec-
ommends UFH over LMWH for full therapeutic anticoagulation
in patients with severe renal failure (creatinine clearance less
than 30 mL/min).9 When enoxaparin is used for thromboprophy-
laxis (or treatment), a dose reduction is required in severe renal

failure. Antifactor Xa monitoring is considered prudent for moni-
toring weight-based doses of LMWH in patients weighing more
than 150 kg9 and can be used whenever deemed important, such
as if severe renal impairment or bleeding develops.  

Fondaparinux is contraindicated in severe renal impairment
(creatinine clearance less than 30 mL/min) and should be used
with caution in moderate renal impairment (creatinine clearance
30-50 mL/min). Renal function should be checked periodically.
Fondaparinux also is contraindicated for thromboprophylaxis
(but not VTE therapy) in patients weighing less than 50 kg. 

DTIs should be monitored, with doses adjusted as needed,
using the aPTT or for higher levels of anticoagulation, the ACT.
Bivalirudin requires reduced doses in severe renal impairment.
Relative overdose can also occur with standard dosing of lep-
irudin in renal impairment. Depending on the degree of renal
dysfunction, lepirudin dosing should be reduced (creatinine
clearance 15-60 mL/min) or avoided (creatinine clearance less
than 15 mL/min). Argatroban, which is predominantly hepatical-
ly metabolized, requires dose reduction in hepatic impairment
assessed as a Child-Pugh score greater than 6 or serum total
bilirubin greater than 1.5 mg/dL.10

Antiplatelets. Aspirin is contraindicated in patients with
known allergy to nonsteroidal anti-inflammatory drug products
and in patients with the syndrome of asthma, rhinitis, and nasal
polyps. Aspirin may cause severe urticaria, angioedema, or bron-
chospasm, and should not be used in children or teenagers for
viral infection because of the risk of Reye’s syndrome. Aspirin
should be avoided during the third trimester of pregnancy and in
patients with severe renal failure (glomerular filtration rate < 10
mL/min), severe hepatic dysfunction, or active peptic ulcer dis-
ease. Patients with a history of alcohol abuse or with inherited or
acquired bleeding disorders have an increased risk of bleeding
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Table 3. Indications and Complications of Antiplatelets and Thrombolytics

DRUG MECHANISM INDICATIONS MAJOR COMPLICATIONS

Antiplatelet
Aspirin* Thromboxane, cyclooxygenase ACS, CVA/TIA Hemorrhage, gastrointestinal 
NSAIDs Thromboxane, cyclooxygenase Hemorrhage, liver
Dipyridamole* cAMP CVA/TIA Hemorrhage, bronchospasm
Clopidogrel ADP ACS, PCI, CVA Hemorrhage, platelet, TTP
Ticlopidine ADP CVA, PCI (post stent) Hemorrhage, platelet, TTP
Abciximab GPIIb/IIIa receptor ACS PCI Hemorrhage, platelet
Tirofiban GPIIb/IIIa receptor ACS PCI Hemorrhage, platelet
Eptifibatide GPIIb/IIIa receptor ACS PCI Hemorrhage, platelet

Thrombolytic
Streptokinase Plasmin AMI, CVA, VTE Hemorrhage
Anistreplase Plasmin AMI Hemorrhage
Urokinase Plasmin PE Hemorrhage
Alteplase Plasmin AMI, CVA, VTE Hemorrhage
Reteplase Plasmin AMI Hemorrhage
Tenecteplase Plasmin AMI Hemorrhage

* A combination of aspirin and extended release dipyridamole is commercially available (Aggrenox), platelet = thrombocytopenia


