Anticoagulants

	Anticoagulants
	Mechanism of Action
	Indications
	Route of Administration
	AE
	Antidote
	CI
	Others

	Heparin

Enoxaparin

Danaparoid & Heparan
	· Heparin binds to AT III and increases its action thousand folds (AT III inactivates factors II, IX, X, XI and XII)

· Immediate onset of action

· Duration of action 4-6 hrs

· Site of Action: Blood
	· Pulmonary embolism

· Deep vein thrombosis

· Prevent postoperative embolism (prophilectic)

· Acute anticoagulant


	· Subcutaneous

·  IV

· IM should be avoided b/c it may cause hematoma
	· Hemorrhage

· Hypersensitivity reaction: Chills, Fever or Urticaria

· Thrombocytopenia

· Antiplatelet Abs

· Alopecia (baldness)

· Osteoporosis


	Protamine Sulfate – basic substance that neutralizes heparin
	· Hypersensitivity reaction

· Bleeding disorder

· Surgery of brain, eye or Spinal cord

· Intracranial hemorrhage

· Infective endocarditis


	· Highly Acidic w/ negative charge

· Present in mast cell along with histamine

· Monitor the actions of heparin by aPTT

· Can be used in pregnancy b/c doesn’t cross placenta



	Warfarin – derivative of Coumarin
	·     Interferes w/ synthesis of  Vit K which is needed for y-carboxylation and activation of factors II, VII, IX and X and coagulations factors Protein C and S

· Delayed onset of action (3-4 days)
· Duration of action: 4 day
	· Atrial fibrillation

· Prevention of Stroke

· Patients w/ mechanical heart valve

· Long term anti-coagulant
	· Orally
	Hemorrhage
	· Vit K (takes 24 hrs)

· Blood transfusion or frozen plasma for faster action
	CI in pregnancy b/c crosses placenta and is teratogenic
	Interacts w/ cytochrome inducers and inhibitors

· Inhibitors: 

Amiodarone

   Cimentidine

    Disulfiram

   Erythromycine

· Inducers: 

Barbaturates

   Phenytoin

  Carbamazepine

  Rifampine

- Sulfonamides displaces Warfarin from plasma protein and increases its effect


Fibrinolytics

	General
	· Degrades fibrin clots

· Converts plasminogen to plasmin.  Plasmin is a serine protease which split fibrin products and dissolves clots.

· Route of Administration: Orally

· To reverse the actions of fibrinolytics aminocaproic acid and tranexamic acid can be used.  They bind to plasminogen and plasmin and so stop plasmin from binding to fibrin.  These can also be used to treat hemophilia.  (Fresh plasma and clotting factors VIII and IX can also be used to treat hemophilia w/ the risk of immunologic rxn and infections due to blood born pathogens)


	Fibrionolytics
	Mechanism of Action
	Indications
	AE
	CI
	Others

	Streptokinase -  Extracellular protein derived from purified group C B-hemolytic streptococci
	· Streptokinase binds w/ plasminogen and streptokinase-plasminogen complex converts un-complexed plasminogen into plasmin
	· Acute pulmonary embolism

· Deep vein thrombosis

· Acute MI

· Arterial thrombosis

· When rapid clot dissolution
	· Systemic Bleeding

· Drug Allergy

· Patients may have Ab to streptococci and so neutralize streptokinase and so may loose effect of it
	
	· Not selective

· Also binds to free plasminogen



	Urokinase (Abbokinase)
	· Directly degrades both fibrin and fibrionogen


	· Pulmonary Embolism

· Deep Vein Thrombosis
	· Bleeding Complications


	
	· Not selective

· Also binds to free plasminogen



	Alteplase & Reteplase (Tissue Plasmonogen Activator)
	· It binds to plasminogen bound to fibrin and converts it into plasmin and so this way it decreases the risk of systemic bleeding


	-  Acute MI
	-  Bleeding

-  Cerebral Hemorrhage
	
	· Selective

· Only binds to the plasminogen that is bound to fibrin


Antiplatelet Drugs

	Antiplatelet Drugs
	Mechanism of Action
	Indications
	SE
	Others

	Aspirin 
	Inhibits cycloxygenase and so inhibits formation of throboxane A2 irreversibly, which is needed for platelet aggregation
	· Transient ischemic attacks

· Ischemic strokes

· Other thrombotic attacks


	· Bleeding Complications (?)
	

	Ticlopidine

Clopidogrel 
	Inhibits ADP receptors and so decreased ADP reduces platelet aggregation
	· Used for patients who can’t take aspirin (not used otherwise b/c of SEs)
	· Neutropenia

· Agranulocytosis
	

	Abciximab

Tirofiban

Eptifibatide
	Inhibits glycoprotein IIb/ IIIa receptors, which are necessary for platelet cross linking
	· Coronary Stents

· Prevent restenosis of coronary angioplasty

· Unstable angina

· Acute MI
	· GI Complaints: diarrhea, nausea

· Skin rash

· Bleeding complications

· Thrombocytopenia
	

	Dipyridamole (Persantine)
	Increases cAMP by inhibiting phosphodiesterase, which lowers platelet activations 
	· Artificial heart valve

· Image regions of myocardium
	· Angina (???)

· Dizziness

· Abdominal pain

· Headache

· Rash
	

	Sulfinpryazone (Anturane)
	Inhibits platelet granule release and prostaglandin synthesis, which prevents platelet aggregation
	· Decreases systemic embolism in pt who have rheumatic mitral stenosis
	· Upper GI disturbance: nausea

· Rash

· Blood dyscrasias: anemia, leucopenia, aplastic anemia

· Renal calculi

· Acute gouty arthritis

· Uricouric agent – increases uric acid excretion
	

	
	
	
	
	


