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Blood Coagulation Modifiers


	There are a number of drugs that modify coagulation. These include anticoagulants, antiplatelet drugs, thrombolytics (lyse thrombi), and antifibrinolytics. 
· Antiplatelets: cyclooxygenase inhibitors (ASA, Clopidogrel/Ticagrelor), and glycoprotein IIb/IIIa inhibitor (tirofiban)
· Anticoagulants (Heparin, low molecular weight heparin, Warfarin, Rivaroxaban) 
· Thrombolytics (Alteplase)
· Antifibrinolytic (Desmopressin).


	Anti-platelets 

	Class
	Mechanism of Action/ Indication
	Administration 
	Side/Adverse Effects
	Nursing Considerations 

	Antiplatelet)

Prototypes:
Acetylsalicylic Acid (Aspirin)

Clopidogrel (Plavix)


	Indications: treatment and prevention of atherothrombotic events in patients with atherosclerotic CV disease:  MI, Stroke, Acute Coronary Syndrome (ACS),  Post-angioplasty and stent insertion,  Unstable angina

MOA: Acetylsalicylic acid (ASA) irreversibly inhibits platelet activation and aggregation. 

Clopidogrel (Plavix) is metabolized to its active form by CYP2C19. Drugs that inhibit this enzyme reduce the active metabolite of clopidogrel, decreasing platelet inhibition.

	oral or rectal; dose depends on client and indication
ASA: 
- 80 mg once a day CV prevention
-350 mg once a day

Enteric coated to avoid GI upset

Administer with food to reduce GI upset and bleeding risk

Overdose is irreversible 
Avoid eating or drinking grapefruit juice
	Nausea, 
Easy bruising, bleeding gums.
Adverse: Tinnitus, blood in stool

SAFETY: Increased bleeding risk with:

· dual therapy with ASA + Plavix is common in cardiac patients
· NSAID use
· Alcohol > 3 drinks/day
· Anticoagulant use

Peds: do not give to children under 12 years (risk of Reye’s syndrome with ASA)

Avoid alcohol (↑ GI bleeding risk)
Renal insufficiency will prolong effects
Salicylism risk: Monitor for tinnitus, sweating, headache, nausea. Hold med
	Hold 7–10 days prior to surgery (platelet lifespan)
Monitor for bleeding: tachycardia, hypotension, low urine output

Assess abdomen and flanks for bruising or bleeding

Turn patient to assess posterior and peritoneal areas for bleeding

	Anticoagulants  
prevent venous clot formation. Anticoagulants prevent the formation of a clot by greatly enhancing the activity of antithrombin, which inactivates thrombin and factor Xa, which results in reducing the formation of fibrin and the ability of the blood to clot. They do not breakdown existing clots.


	Class
	Mechanism of Action/ Indication
	Administration
	Adverse/Side Effects
	Nursing Considerations 

	
Heparin
Unfractionated


 





	potentiates the inhibitory effect of antithrombin on factor Xa and thrombin.  In the absence of both of these clotting factors, the production of fibrin is reduced and clotting is suppressed.



	Parenteral only: SQ, IV
IV heparin infusion: treat DVT, pulmonary embolus, and acute MI.
-dosing initiated based on weight. Titrated q 6 hr until therapeutic dose, then daily. If PTT prolonged, infusion stopped or rate decreased

SQ: DVT prevention or embolization from atrial fib.
-BID, SQ syringes with 10,000 units/mL for dose of 5000 units SQ

	Risk of bleeding

Do not give IV heparin with antiplatelet medications

Older adult higher risk of bleeding. 

Fatal hemorrhages have occurred due to med errors: Monitor for bruising, bleeding (hypotension, flank pain, sudden vital sign changes)

Heparin-Induced Thrombocytopenia (HIT): a potentially fatal immune-mediated disorder characterized by extremely low platelet count and increase in thrombotic events despite adequate anticoagulation. Monitor platelet count.


	IV: aim for aPTT is 1.5 to 2 times the normal (30 sec).
Low-dose heparin – no monitoring as does not affect PTT.
Labs: baseline PTT, CBC and INR before therapy, then PTT every 6 hours until within therapeutic range. Monitor platelet count q 2-3 days.
Monitor platelet count
Avoid concurrent use of ASA and NSAIDs 
No IM injections 
Antidote: protamine sulfate

	Low Molecular weight (LMWH)
Dalteparin,
Enoxaparin


	preferentially inactivate factor Xa and less able to inactivate thrombin.

Predictable action due to prolonged half-life. 

prophylaxis of venous thromboembolic disease (VTE) 
	Fixed dose, once a day
Hospital or at home therapy for short term prevention of DVT
	Risk of bruising at site.
thrombocytopenia
Caution with renal dysfunction 
Drug interactions: NSAIDs, salicylates

	No PTT or INR monitoring due to predictable action.

Protamine sulfate does not work well with LMWH



	Warfarin 

	inhibits an enzyme that is required for the action of vitamin K. Without vitamin K, the production of clotting factors II, VII, IX and X as well as coagulation regulator proteins C and S, is diminished. These clotting factors circulate in the blood so it takes a few days for plasma levels to fall.


	Oral dosing; 72 hours to reach therapeutic effect, long duration of action of 2-5 days.
Initiate therapy at 5 mg, titrate dose to INR. 

Overlap with heparin therapy, usually 3-4 days for warfarin to reach therapeutic levels

Lower dosages for frail or hypoalbumemia.
	Bleeding range from minimal (bleeding gums, bruising) to severe (hypotension, tachycardia, petechiae, hematomas, red or black stools, pelvic pain, headache).
Do not take if pregnant. 
Contraindicated with hemorrhagic disorders, liver disease, pregnancy

Diet: must maintain consistent and regular diet of vitamin K foods.  Vitamin K rich foods include leafy greens, cabbage, fish, liver, tomatoes. 
Avoid garlic, ginger, gingko Bilboa, and St John’s Wort

Many drug interactions. Do not take any herbal, OTC or new prescriptions without consulting with MD.

	Monitor INR.  Normal 0.8-1.2. Therapeutic range 2-3.  Mechanical valve replacement 3-4.5.
Frequent INR labs q 2-3 days, until therapeutic range reached.

Antidote: vitamin K (oral or IV)  or fresh frozen plasma

Avoid alcohol

	selective factor Xa inhibitors

Rivaroxaban
	a selective inhibitor of factor Xa and indirectly inhibits platelet aggregation induced by thrombin. It binds directly with factor Xa resulting in the inhibition of thrombin. It binds to both free and clot bound factor Xa which is different than heparin.

Use: prevention or treatment of DVT and PE. It is used to prevent the risk of stroke with atrial fibrillation

	Oral dosing: take with or without food.  Ensure well-hydrated.  

	Minimal risk of bleeding

Avoid with end stage renal disease or advanced liver disease
Drug Interactions: rivaroxaban levels can be altered by any drug that inhibit or induce CYP3A4 and P-glycoprotein:  phenytoin and St John’s Wort.
Pregnancy: not safe with pregnancy

	Overdose: treat with activated charcoal to avoid further absorption. Andexanet can be given as an antidote.


	Direct-acting thrombin inhibitor

Dabigatran (Pradaxa)




	It is competitive, direct thrombin inhibitor. Because thrombin enables the conversion of fibrinogen into fibrin during the coagulation cascade, its inhibition prevents the development of a thrombus.
USE: prevent or treat DVT or pulmonary emboli (PE). Also for prevention of stroke and systemic embolism with nonvalvular atrial fibrillation.


	Oral dosing: take with or without food.


Overdose: Idarucizumab, reversal agent
	Minimal risk of bleeding.

No drug interactions as not metabolized by liver.

Safety not confirmed for peds.

High alert: risk of epidural or spinal hematomas in clients who are anticoagulated with dabigatran and are receiving neuraxial anesthesia or undergoing spinal puncture. These hematomas may result in long-term or permanent paralysis.

	No need for monitoring, less risk of bleeding, and predictable effects so less restrictions based on the client’s age. 




