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Drugs Used in Disorders of Coagulation 

Platelet response to vascular injury: 

Physical trauma to the vascular system, such as a puncture or a cut 

initiates a complex series of interactions between platelets, endothelial 

cells and the coagulation cascade. These interactions lead to hemostasis 

or the cessation of blood loss from a damaged blood vessel. Platelets are 

central in this process and initially there is vasospasm of the damaged 

blood vessel to prevent further blood loss. The next step involves the 

formation of a platelet-fibrin plug (clot) at the site of the puncture. The 

formation of an unwanted thrombus involves many of the same steps as 

normal.  

 

Platelets synthesize: 

1. Thromboxane (TXA 2) and serotonin (5-HT) which stimulate platelet 

aggregation and are potent vasoconstriction. 

2. Adenosine diphosphate (ADP) which is inducer of platelet 

aggregation. 

 

I. Platelet aggregation inhibitors 
Platelet aggregation inhibitors decrease the formation or the action of 

chemical signals that promote platelet aggregation (such as 

thromboxane A2, ADP, thrombin, serotonin) by inhibiting 

cyclooxygenase-1 (COX-1) or ADP receptors and thus prevent 

platelet aggregation.  

Uses:  

1. Prevention and treatment of occlusive cardiovascular diseases. 

2. Maintenance of vascular grafts and arterial patency. 

3. Adjuncts to thrombin inhibitors in myocardial infarction. 

 

A. Aspirin: 

It causes irreversible inhibition of cyclooxygenase-1 (COX-1) and 

thus inhibition of thromboxane A2 synthesis from arachidonic acid in 

platelets which result in suppression of platelet aggregation. 

The recommended dose of aspirin ranges from 50 to 325 mg. 

Adverse effects: 

GIT upset and bleeding (uncommon), Nonsteroidal anti-infl ammatory 

drugs (NSAIDs), such as ibuprofen which inhibit COX-1 can antagonize 

the action of aspirin if taken with or 2 hours prior to aspirin. Therefore, 

aspirin should be taken at least 30 minutes before ibuprofen or at least 8 

hours after ibuprofen. 
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B. Ticlopidine, clopidogrel and prasugrel. 

These drugs irreversibly inhibit the binding of ADP to its receptors on 

platelets and thereby, inhibit the activation of platelets to bind to 

fibrinogen and to each other. 

Clopidogrel (Plavex): compared to ticlopidine is the preferred agent in 

ischemic heart diseases, furthermore, it has lower S.E. 

Prasugrel: is more effective than clopidogrel in reducing cardiovascular 

death, nonfatal heart attack, and nonfatal stroke. 

Uses:   

1. Prevention and prophylaxis from myocardial infarction and stroke. 

2. Prevent thrombotic events associated with coronary intervention with 

or without coronary stent. 

 

C. Abciximab (I.V): 

Blocks the platelet GP IIb/IIIa receptor and blocks the binding of 

fibrinogen to platelet and then aggregation of platelet does not occur. 

 

D. Dipyridamole (persantin): 

It is a coronary vasodilator used prophylactically to treat angina pectoris 

and usually given in combination with aspirin or warfarin. Dipyridamole 

inhibits platelet function by inhibiting adenosine uptake and cGMP 

phosphodiesterase and decreases thromboxane A2 synthesis.   

Adverse effects: GI and orthostasis problems. 

 

II. Anticoagulants 

The anticoagulant drugs either: 

a. Inhibit the action of the coagulation factors (thrombin inhibitors), such 

as heparin. 

b. Inhibit synthesis of the coagulation factors (vitamin K antagonists) 

such as warfarin. 

 

a. Heparin: is an injectable, rapidly acting anticoagulant that is often 

used acutely to interfere with the formation of thrombi. 

Mechanism of action: it binds to antithrombin III and allows to 

antithrombin III to rapidly combine with and inhibit the circulating 

thrombin (Factor IIa) and Factor Xa.  

Uses: 

1. Prevention of venous thrombosis. 

2. Treatment of pulmonary embolism and acute myocardial infarction. 

Adverse effects: 

Bleeding, thrombocytopenia, thrombosis (during chronic or intermittent 

administration of heparin). 
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b. Warfarin: 

It is oral anticoagulant that has the ability to antagonize the functions of 

vitamin K which required as a cofactor for synthesis of the coagulation 

factors (II, VII, IX, X) by the liver.   

Uses: 

1.  Prevention of venous thrombosis or pulmonary embolism. 

2.  In patients with acute M.I and prosthetic heart valves. 

Adverse effects: bleeding disorders and drug-drug interactions. 

Contraindications:  

It should not be used during pregnancy, because it is teratogenic and can 

cause abortion as well as birth defects and heparin can be administered.  

 

 

 

III. Thrombolytic drugs 

They include urokinase, alteplase and streptokinase which activate the 

conversion of plasminogen to plasmin that hydrolyzes fibrin and thus, 

dissolves clots. They are used to treat acute thromboembolic disease.

  

1. Streptokinase: causes a systemic fibrinolytic state that can lead to 

bleeding problems. 

2. Alteplase acts more locally on the thrombotic fibrin to produce 

fibrinolysis.  

3. Urokinase is produced naturally in human kidneys. It has equal 

efficacy between streptokinase and alteplase.  

 

Uses:  

In case of M.I, strokes and prior to angioplasty. 

Adverse effects: Hemorrhage. 

Contraindicaion: In patients with healing wounds, pregnancy, 

cerebrovascular accident. 
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Drugs used to treat bleeding 

Bleeding may be due to: 

1. Pathologic conditions, such as hemophilia. 

2. After GI surgery. 

3. Use of anticoagulants. 

Certain natural proteins and vitamin K, as well as synthetic 

antagonists, are effective in controlling this bleeding.  

Hemophilia is result from a deficiency in plasma coagulation factors 

(Factors VIII and IX). It is treated by either concentrated preparations 

of these factors (risk of transferring viral infections) or by blood 

transfusion 

 

A. Aminocaproic acid and tranexamic acid  

Both are synthetic, orally active and they inhibit plasminogen 

activation.  

Side effect: intravascular thrombosis. 

 

B. Protamine sulfate 

It is an antagonist for heparin, where the positively charged protamine 

interacts with the negatively charged heparin and forming a stable 

complex without anticoagulant activity. 

 

C. Vitamin K 

Vitamin K is as a cofactor that required for synthesis of the 

coagulation factors (Factors II, VII, IX, and X) by the liver.  So, 

vitamin K stops the bleeding and the response to it is slow and 

requires about 24 hours and if immediate effect is required, fresh-

frozen plasma should be infused. 

  

D. Aprotinin 

Aprotinin stops bleeding by blocking plasmin.  


