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Coumarin Anticoagulants 
· Coumarins (eg, warfarin) are congeners of vitamin K that inhibit  carboxylation reactions in hepatic synthesis of coagulation factors II, VII, IX & X. 
· No effect on factors already present – slow onset - in vivo only. 
· Monitor; prothrombin time (PT) or INR. 
· Reversal: vitamin K [image: image1.png]


cofactor synthesis, but slow onset; fresh frozen plasma – rapid. 
· Rx uses: longer-term anticoagulation for thromboses, emboli, post MI, heart valve damage & atrial arrhythmias. 
· Adverse effects: bleeding, hemorrhage, skin necrosis (low protein C), “purple toe” syndrome, teratogenic (bone dysmorphogenesis). 
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Fig VII-1-1. Anticoagulant Actions of Coumarins & Heparins 
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Warfarin: Biodisposition & Drug Interactions 
· Acidic molecule – oral absorption [image: image3.png]


by some drugs. 
· Crosses placental barrier. 
· Extensive (but weak) plasma protein binding – displacement by other drugs [image: image4.png]
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free fraction [image: image6.png]
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anticoagulant effects. 
· Hepatic metabolism via P450 – inducers or inhibitors can modify anticoagulant effects. 
· Actions [image: image8.png]


by: ASA, cimetidine, metronidazole, phenytoin, sulfas. 
· Actions [image: image9.png]


by: barbiturates, carbamazepine, cholestyramine, rifampin, thiazides, vitamin K. 
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Fig VII-2. Activation & Role of Protein C

Protein C Deficiency 
· Transient protein C deficiency may occur when initiating warfarin treatment because factors VII & protein C have shorter halflives than the other coagulation factors. 
· Consequently, the extrinsic pathway & protein C system are inactivated, while the intrinsic system remains active for a few days. 
· Hypercoagulability occurs which may result in dermal vascular thrombosis & skin necrosis. 
· See Table VII-1-2 in text. 
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Heparin 
· [image: image12.png]


serine protease activity of antithrombin III in blood [image: image13.png]


inactivates factors IIa & Xa (mainly), less effect on factors IXa, XIa & XIIa; acts in vivo & in vitro. 
· Monitor: partial thromboplastin time (PTT). 
· Reversal: stop administration; protamine. 
· Rx use: rapid anticoagulation for thromboses, emboli, unstable angina, disseminated intravascular coagulation (DIC), TPN & open-heart surgery. 
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Characteristics of Heparin(s) 
· Heparin is a large polysaccharides given IV/SC. 
· Hepatic & reticuloendothelial elimination, with short halflife. 
· No placental access. 
· Adverse effects; bleeding, osteoporosis (longterm), thrombocytopenia (HIT), hypersensitivity reactions. 
· Low molecular weight (LMW) heparins (eg, enoxaparin) – potential advantage of longer halflife, less thrombocytopenia & possibly[image: image14.png]


 activity against factor Xa. 
· Danaparoid, a heparan, may be safer in hypersensitivity. 
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Fig VII-1-3. Actions of Thrombolytics 
· Lyse thrombi by catalyzing formatiom of endogenous fibrinolytic plasmin (a serine protease) from its precursor, plasminogen. 
· Alteplase (tPA): natural activator, so no allergy problems; clot-specific, acting on fibrin-bound plasminogen. 
· Streptokinase: acts on bound & free plasminogen [image: image15.png]
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fibrinogen and factors V & VIII; bacterial protein[image: image17.png]


 hypersensitivity. 
· Rx uses: coronary thromboses in MI, deep venous thromboses, pulmonary embolism & ischemic stroke (tPA). 
· Adverse effects: bleeding, intracerebral hemorrhage. 
· Reversal: aminocaproic & tranexamic acids. 
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Platelet Aggregation 
Thrombus (clot) formation involves: 
· Platelet adhesion to site of vascular injury [image: image20.png]



· Activation of platelets by factors that include TxA2, ADP, collagen, 5HT & thrombin [image: image21.png]



· [image: image22.png]


expression of glycoprotein IIb/IIIa receptors [image: image23.png]



· Aggregation of platelets by a cross-linking reaction due to fibrinogen binding to glycoprotein IIb/IIIa receptors [image: image24.png]



· Formation of the thrombus. 
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Antiplatelet Drugs 
Aspirin 
· Irreversibly inhibits COX in platelets [image: image25.png]
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TxA2 . 
· Low doses prevent MI & recurrence; prophylaxis in atrial arrhythmias & TIAs. 
Ticlopidine & Clopidogrel 
· Block ADP receptors on platelets [image: image27.png]
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activation 
· Back-ups to ASA in TIAs, post-MI & unstable angina. 
· Adverse: hemorrhage, leukopenia & thrombocytopenic purpura. 
Abciximab, Eptifibatide & Tirofiban 
· antagonists binding to glycoprotein IIb/IIIa receptors [image: image29.png]
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aggregation by cross- linking reaction. 
· Rx use: ACS & post-angioplasty. 
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Drugs related to Hypothalamic Hormones 
· Somatrem & Somatropin, analogs of somatotropin – Rx pituitary dwarfism & osteoporosis. 
· Octreotide, analog of somatostatin – Rx acromegaly, carcinoid & secretory GI tumors. 
· Leuprolide & naferelin, analogs of GnRH – Rx. endometriosis, prostate carcinoma (repository form). 
· Urofollitin (FSH), placental HCG (LH), menotropins (FSH & LH) – Rx. hypogonadism. 
· Pergolide: DA receptor activation in ALP – Rx hyperprolactinemia. 




