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Adult Legacy Heparin Induced Thrombocytopenia (HIT) Guidelines

BACKGROUND INFORMATION

Pathogenesis

· HIT type I – non-immunologic, transient and mild clinical course
· HIT type II – Activation of platelets by heparin causes the release of platelet factor 4 (PF4), which then binds to heparin, forming an immunogenic complex.  B cells recognize this complex, forming HIT antibodies that bind to the PF4 and heparin complex resulting in platelet activation that subsequently increases thrombin production.  These IgG HIT antibodies also bind to PF4 that complex with heparin on endothelial cells, leading to endothelial cell activation (increasing venous thrombus formation). 
Diagnosis

· Suspected HIT
A diagnosis of HIT should be considered when the platelet count begins to fall 5-10 days (or thrombocytopenia occurs in 7-14 days) after initiating heparin, or when thrombosis or other sequelae of HIT occur in patients treated (or recently treated) with heparin.  Rapid onset HIT occurs in patients exposed to heparin within the previous 100 days.  

The pretest probability of HIT should rule out other possible causes of platelet count fall such as:

perioperative hemodilution and mechanical destruction (especially in open-heart surgery), sepsis/multi-organ system dysfunction, cancer-associated coagulopathy, glycoprotein IIbIIIa inhibitor administration, and clearance of previously transfused platelets.

Estimating Pretest Probability of HIT

	Points
	2
	1
	0

	Timing of platelet count fall
	Clear onset between days 5-10, or fall less than or equal to 1 day if prior heparin exposure within the last 30 days.
	Consistent with fall at 5-10 days but not clear (missing platelet count) or onset after day 10 or fall less than or equal to 1 day with prior heparin exposure within the last 30-100 days.
	Platelet count fall at less than 4 days without recent heparin exposure.

	Thrombocytopenia
	Platelet count fall > 50% and nadir > 20,000
	Platelet count fall 30-50% or nadir 10-19,000
	Platelet count fall < 30% or nadir < 10,000

	Thrombosis or other sequelae
	Confirmed new thrombosis, skin necrosis, or acute systemic reaction post-IV unfractionated heparin bolus
	Progressive or recurrent thrombosis, non-necrotizing (erythematous) skin lesions, suspected thrombosis which has not been proven
	None

	Other causes for thrombocytopenia present
	None apparent
	Possible
	Definite

	Pretest probability score:  

6-8 high probability of HIT, 4-5 intermediate probability, 0-3 low probability


· Diagnosis of HIT
When heparin antibodies confirmed by lab assay is accompanied by any of the following:  otherwise unexplained ≥ 50% fall in platelet count, even if the platelet count nadir remains > 150,000, venous or arterial thrombosis, skin lesions at the heparin (or low molecular weight heparin) site, or acute systemic reactions (e.g. fever/chills, tachycardia, hypertension, dyspnea, or cardiopulmonary arrest) that occur after IV heparin bolus administration.  Diagnostic specificity can be further increased by the use of a functional assay such as a heparin-induced platelet activation assay (HIPAA).  Consult hematology and Lab Services.

TREATMENT PRINCIPLES WHEN HIT STRONGLY SUSPECTED OR CONFIRMED

1. Promptly discontinue all heparin product (including heparin line flushes and flush bags), low molecular weight heparins (enoxaparin, dalteparin, tinzaparin), and fondaparinux.

2. Promptly discontinue warfarin if it has already been started and administer Vitamin K (10mg orally, or 5-10mg IV) 

3. Give a non-heparin alternative anticoagulant (e.g. argatroban or bivalirudin) 

4. Consider a hematology consult

5. Postpone warfarin administration pending substantial platelet count recovery 

6. Obtain an ELISA heparin antibody assay to confirm diagnosis.  Consider the addition of a functional platelet aggregation test, if the clinical presentation is not consistent with HIT or there are other explanations for the thrombocytopenia.  Consult Lab Services for turn-around time, as these may take several days.

7. Investigate for lower-limb DVT

8. Avoid prophylactic platelet transfusions

9. If confirmed HIT, document allergy in patient’s medical record

10. Avoid intramuscular injections, contact physician to change intramuscular injection orders.

11. Check for bleeding and signs of thrombosis once per shift; order testing of all suspicious stools for occult blood.

TREATMENT OPTIONS FOR SUSPECTED HIT

	
	ARGATROBAN
	BIVALIRUDIN
	LEPIRUDIN
	FONDAPARINUX

	Status
	On formulary.  

FDA approved for prevention and treatment of thrombosis in HIT (1C)
	On formulary.  

Off label use for prevention and treatment of thrombosis in HIT (2C)


	Non-formulary.  

FDA approved for treatment of thrombosis in HIT (1C)
	On formulary.  

Off label use of prevention of thrombosis in patients with *subacute or resolved HIT not fully anticoagulated with warfarin

	Initial Dose
	2mcg/kg/min

(maximum 10mcg/kg/min)
	0.15mg/kg/hr
	0.4mg/kg bolus, then

0.15mg/kg/hr
	Weight

< 50kg

50-100kg

>100kg
	Dose

5mg  SQ daily            

7.5mg SQ daily                           

10mg  SQ daily 

	Dosing in renal impairment
	No adjustment needed
	Consult pharmacy if CrCl < 60ml/min


	Consult pharmacy if CrCl < 60 ml/min
	Contraindicated if 

CrCl < 30 ml/min

	Dosing in hepatic impairment

(Child-Pugh > 6)
	0.5mcg/kg/min
	No adjustment needed
	No adjustment needed
	No adjustment needed

	Goal aPTT
	54-80 seconds
	54-80 seconds
	54-80 seconds
	No monitoring needed

	First aPTT after initiation
	2 hours
	2 hours
	4 hours
	No monitoring needed

	Effect on INR
	Profound
	Moderate
	Moderate
	Minimal

	Half-life
	39-51 minutes (prolonged in hepatic impairment)
	25 minutes (prolonged in renal impairment)
	1.3 hours (prolonged in renal impairment)
	17 hours (prolonged in renal impairment)


*Subacute HIT is HIT antibody positive with recovered platelet count (≥ 10,000 – 150,000) and resolved HIT is antibody negative with recent or remote history of HIT.

PHARMACY PROTOCOL FOR USE OF ARGATROBAN IN HIT

· Baseline aPTT, PT/INR, ABC, and Comprehensive Metabolic panel prior to initiation of argatroban if not already done 
· If patient is currently on heparin, discontinue heparin, wait one hour before starting argatroban

· Generate "argatroban spreadsheet" using link on the Legacy Pharmacy website 

1. Initial dose (use actual body weight, do not use a loading dose) will be as follows:

	Starting Dose for Argatroban (maximum rate: 10mcg/kg/min)

	Normal hepatic function  
	2mcg/kg/min

	Hepatic impairment:       
	0.5mcg/kg/min (or consider using bivalirudin)

	Renal impairment           
	no adjustment


2.   Monitoring
a. Draw Stat aPTT 2 hours after initiation of argatroban, and after each dose adjustment.

b. Draw daily aPTT after achieving two consecutive aPTTs in target range

3.   Adjust argatroban dose as per guidelines on spreadsheet to maintain aPTT between 54-80:  
	Dose Adjustment in Patients with Normal Hepatic Function:

	aPTT < 40
	Increase dose by 1 mcg/kg/min

	aPTT 40-53
	Increase dose by 0.5mcg/kg/min.

	Consider smaller dose adjustment as approach target range e.g. 0.25mcg/kg/min

	aPTT 54-80
	NO dose change (target range)

	aPTT 81-90
	Decrease dose by 0.5 mcg/kg/min

	Consider smaller dose adjustment as approach target range e.g. 0.25mcg/kg/min

	aPTT 91-105
	Decrease dose by 1 mcg/kg/min 

	aPTT 106-160
	Hold 1 hour and decrease dose by 1 to 1.5 mcg/kg/min

	aPTT >160


	Hold  drip 2 hours, recheck aPTT q2h & restart when aPTT <100 

decreasing dose by 1.5- 2 mcg/kg/min or at least 50% of previous dose.


	
     Dose Adjustment in Patients with Hepatic Impairment

	aPTT < 40
	Increase dose by 0.25mcg/kg/min

	aPTT 40-53
	Increase dose by 0.1 mcg/kg/min

	aPTT 54-80
	NO dose change (target range)

	aPTT 81-90
	Decrease dose by 0.1 mcg/kg/min

	aPTT 91-105
	Decrease dose by 0.25 mcg/kg/min

	aPTT 106-160
	Hold 1 hour, then decrease by 0.25-1 mcg/kg/min

	aPTT >160


	Hold  drip 2 hours, recheck aPTT q2h & restart when aPTT <100                      

decreasing dose by at least 50% of previous dose.


PHARMACY PROTOCOL FOR USE OF BIVALIRUDIN IN HIT

· Baseline aPTT, PT/INR, ABC, and Comprehensive Metabolic Panel prior to initiation of bivalirudin if not already done 
· If patient currently on heparin, discontinue heparin, wait one hour before starting bivalirudin

Generate “bivalirudin spreadsheet” using link on Pharmacy website

1. Initial dose (use actual body weight, do not use a loading dose) will be as follows:

	Starting Dose for Bivalirudin5

	Normal renal function:
	0.15mg/kg/hr

	Renal impairment CrCl 30-59mL/min
	0.12mg/kg/hr

	Renal impairment CrCl < 30ml/min
	0.06mg/kg/hr

	Renal impairment Dialysis
	0.02mg/kg/hr

	Hepatic impairment    
	no adjustment


2.  Monitoring:
a. Draw STAT aPTT 2 hours after initiation, and after each dose adjustment

b. Draw daily aPTT after achieving two consecutive aPTTs in target range

3. Adjust bivalirudin dose as per guidelines on spreadsheet to maintain aPTT between 54-80

	Dose Adjustment of Bivalirudin

	aPTT < 54
	Increase infusion rate by 20%

	aPTT 54-80
	No dose change (target range)

	aPTT > 80
	Hold infusion for 1 hour, then restart at 50% lower rate


TRANSITIONING TO WARFARIN THERAPY

· Warfarin should not be initiated until after the platelet count has substantially recovered (usually to at least 150,000)

· Warfarin dose should be initiated with a maintenance dose—no loading dose (maximum warfarin dose of 5mg).  Consider starting with a lower daily dose (e.g. 2.5mg) in elderly patients, patients with hepatic impairment, heart failure, malnutrition, or receiving interacting medications.

· For argatroban (prolongs INR dependent on dose and sensitivity of thromboplastin reagent used)
A. If argatroban dose is less than or equal to 2 mcg/kg/min:

· Draw INR daily

· If the INR is ≥ 4 on concurrent therapy, stop the argatroban infusion and repeat the INR after 4 to 6 hours, restart the argatroban infusion immediately after the lab sample is drawn.

· If the repeat INR is less than 2.0 on warfarin alone, continue the argatroban infusion and repeat the daily INR and warfarin dosing until the desired INR on warfarin alone greater than or equal to 2.0.

· Discontinue the argatroban infusion once the INR on warfarin alone has been achieved on two consecutive days, with at least 5 days overlap with warfarin.

· Alternatively, an estimation of a true INR while on argatroban at doses of ≤ 2mcg/kg/min can be calculated using the following equation:

Estimated INR monotherapy = 0.2 + (0.55 X INR drawn during co-therapy)8

KEYNOTE:  This equation provides an INR estimation only and is associated with significant patient variability.  If the dose of argatroban is >2mcg/kg/min, the equation is not valid.
B. If argatroban dose is greater than 2 mcg/kg/min:

· Decrease the argatroban infusion temporarily to 2 mcg/kg/min, draw INR 4 hours later, then follow the procedures outlined above.
· For bivalirudin (moderately prolongs the INR):

· Draw INR daily

· Hold infusion of bivalirudin for 2 hours prior to checking INR to obtain a valid lab result

· Discontinue bivalirudin infusion if there have been two consecutive daily therapeutic INRs and at least 5 days overlap with warfarin.
· A “Chromogenic Factor X Assay” is an alternative predictor of INR.  A chromogenic factor X of <0.45 (45%) indicates that the INR will be therapeutic when the argatroban therapy is discontinued.  If chromogenic factor is < 0.45, DC the argatroban and draw a confirmatory INR 4 hours later.  If chromogenic factor is > 0.45, do not DC the argatroban yet.

· How to order:  

· Sample to be sent by 7am to get same day turnaround  (this avoids the $500 fee if we say "stat" in the order)
· When ordering the lab in the chart include:

· FAX number of nursing unit so result can be faxed there

· That result is needed by 3pm that day (don't say "stat") 

· Warfarin should be continued for at least 6 weeks (period of high risk, antibody t1/2 100 days) in patients without thrombosis and no ongoing risk factors for thrombosis, three to six months for treatment of an acute thrombotic event, and indefinitely for patients who require long-term anticoagulation.



· Reversal of argatroban, bivalirudin, lepirudin, or fondaparinux: there are no reversal agents. 
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