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HeparinHeparin--Induced Thrombocytopenia Induced Thrombocytopenia 

(HIT)(HIT)

�� ImmuneImmune--mediated adverse drug reaction mediated adverse drug reaction 

to heparinto heparin

�� Thrombocytopenia with paradoxical Thrombocytopenia with paradoxical 

prothrombotic stateprothrombotic state

�� LifeLife--threatening state requiring timely threatening state requiring timely 

recognition for treatment initiationrecognition for treatment initiation



PathophysiologyPathophysiology

�� Heparin activates plateletsHeparin activates platelets
–– Platelet activation releases plateletPlatelet activation releases platelet--factor 4 (PF4) factor 4 (PF4) 
from plateletsfrom platelets

�� PF4 binds to heparin forming PF4PF4 binds to heparin forming PF4--heparin complexesheparin complexes

–– IgG forms and binds to PF4IgG forms and binds to PF4--heparin complexesheparin complexes



PathophysiologyPathophysiology

�� PF4PF4--heparinheparin--IgG immune complexesIgG immune complexes

�� Monocytes and macrophages attack immune complexes Monocytes and macrophages attack immune complexes 
and eliminate themand eliminate them

–– Thrombocytopenia occursThrombocytopenia occurs

�� By activating platelets, thrombin is released through By activating platelets, thrombin is released through 
feedback mechanismfeedback mechanism

–– Prothrombotic state resultsProthrombotic state results



PathophysiologyPathophysiology



HITHIT

�� CausesCauses
–– UFHUFH

�� IV > SCIV > SC

–– LMWHLMWH
�� UFH > LMWHUFH > LMWH

�� ThrombocytopeniaThrombocytopenia
–– Absolute Absolute 

�� Platelet decrease to < 150,000 mmPlatelet decrease to < 150,000 mm33

–– RelativeRelative
�� Platelet decrease of 50% or more after heparin startedPlatelet decrease of 50% or more after heparin started

–– Nadir rarely < 20,000 mmNadir rarely < 20,000 mm33



HITHIT

�� Type IType I
–– Transient, mild thrombocytopenia due to the Transient, mild thrombocytopenia due to the 
effect of heparin on platelets, causing platelet effect of heparin on platelets, causing platelet 
aggregationaggregation

–– Early onset (<4 days after heparin start)Early onset (<4 days after heparin start)

–– NonNon--immune mediatedimmune mediated

–– Low thrombosis riskLow thrombosis risk



HITHIT

�� Type IIType II
–– Severe, immuneSevere, immune--mediated adverse drug reactionmediated adverse drug reaction

–– Typical onset Typical onset (5(5--10 days after heparin start)10 days after heparin start)

–– Classic Classic ““HITHIT”” with lifewith life--threatening thrombotic threatening thrombotic 
considerationsconsiderations

–– Requires immediate treatment if suspicion is Requires immediate treatment if suspicion is 
intermediate or highintermediate or high



HITHIT

�� OutcomesOutcomes

–– Thromboembolic complicationsThromboembolic complications

�� Deep vein thrombosis (DVT)Deep vein thrombosis (DVT)

�� Pulmonary embolism (PE)Pulmonary embolism (PE)

�� Myocardial infarction (MI)Myocardial infarction (MI)

�� StrokeStroke

–– Limb amputationLimb amputation

–– DeathDeath



HIT vs HITTSHIT vs HITTS

�� HITHIT

–– HIT diagnosed before thrombosis occurs HIT diagnosed before thrombosis occurs 

�� HITTSHITTS

–– HeparinHeparin--Induced Thrombocytopenia with Induced Thrombocytopenia with 

ThrombosisThrombosis

–– HIT diagnosed with an existing thrombusHIT diagnosed with an existing thrombus

–– Venous or arterial thrombusVenous or arterial thrombus

�� Treatment is the Treatment is the samesame



RiskRisk

�� Heparin exposure > 4 to 5 daysHeparin exposure > 4 to 5 days

–– UFH > LMWHUFH > LMWH

–– Bovine > porcine sourcesBovine > porcine sources

�� PatientsPatients

–– PostPost--op surgery > general medicineop surgery > general medicine

�� Orthopedic surgery > cardiac and vascular surgeryOrthopedic surgery > cardiac and vascular surgery

–– Female > maleFemale > male



Is it HIT?Is it HIT?

�� Clinical judgment is keyClinical judgment is key

�� Consider differential diagnosesConsider differential diagnoses

–– Other drug causes, illnesses, infection, Other drug causes, illnesses, infection, 

procedures/surgeriesprocedures/surgeries

�� Level of HIT suspicionLevel of HIT suspicion

–– Low, Intermediate, HighLow, Intermediate, High

�� Laboratory TestsLaboratory Tests



Laboratory TestsLaboratory Tests

�� Serologic/Antigenic AssaysSerologic/Antigenic Assays

–– ELISA assayELISA assay

–– Detects antibodies against PF4Detects antibodies against PF4--heparin complexheparin complex

–– Highly sensitive, less specificHighly sensitive, less specific
�� High false positive rateHigh false positive rate

�� Functional AssaysFunctional Assays

–– Serotonin Release Assay (SRA)Serotonin Release Assay (SRA)

–– Highly sensitive and specific for HIT (>95%)Highly sensitive and specific for HIT (>95%)

–– Provides confirmation of + ELISA resultProvides confirmation of + ELISA result



Is it HIT?Is it HIT?

�� ““4 T4 T’’ss”” Scoring SystemScoring System

–– Helps to identify need for laboratory HIT Helps to identify need for laboratory HIT 

testingtesting

–– Assigns a point value to the likelihood of HITAssigns a point value to the likelihood of HIT

–– Correlates with ELISA laboratory test resultsCorrelates with ELISA laboratory test results

�� ThrombocytopeniaThrombocytopenia

�� TimingTiming

�� ThrombosisThrombosis

�� Other causes of thrombocytopeniaOther causes of thrombocytopenia



4 T4 T’’ss



TreatmentTreatment

�� Discontinue ALL forms of heparinDiscontinue ALL forms of heparin
–– PharmacistPharmacist’’s roles role

–– IV, SC, flushes, coated cathetersIV, SC, flushes, coated catheters

�� AVOIDAVOID

–– LMWHLMWH

–– Coumadin aloneCoumadin alone

–– Platelet transfusionsPlatelet transfusions



TreatmentTreatment

�� Direct Thrombin Inhibitor (DTI) TherapyDirect Thrombin Inhibitor (DTI) Therapy

–– Argatroban infusionArgatroban infusion

�� FDA approved for HIT treatmentFDA approved for HIT treatment

–– Bivalirudin infusionBivalirudin infusion

�� FDA approved for HIT treatment in patients FDA approved for HIT treatment in patients 

undergoing PCI or cardiac surgeryundergoing PCI or cardiac surgery

–– LepirudinLepirudin

�� No longer available due to manufacturer financial No longer available due to manufacturer financial 

reasonsreasons



Argatroban

�� Continuous intravenous infusionContinuous intravenous infusion

�� Monitored by aPTTMonitored by aPTT

–– Baseline, 2 hours after initiation and each rate Baseline, 2 hours after initiation and each rate 

changechange

–– Target range 1.5 Target range 1.5 –– 3 times control3 times control

�� HalfHalf--life 39life 39--51 minutes51 minutes

�� Hepatic eliminationHepatic elimination

�� Falsely elevates INRFalsely elevates INR



Argatroban Dosing

Patient Characteristic Initial Infusion Rate

HIT <2 mcg/kg/min

HIT plus Hepatic Impairment 0.5 – 1.2 mcg/kg/min

HIT plus Critically Ill 0.5 – 1.2 mcg/kg/min



Bivalirudin

�� Continuous intravenous infusionContinuous intravenous infusion

�� aPTT monitoringaPTT monitoring

–– Target range 1.5 to 2.5 times controlTarget range 1.5 to 2.5 times control

�� HalfHalf--life 10life 10--24 minutes24 minutes

�� 80% enzymatic elimination80% enzymatic elimination

–– 20% renal elimination20% renal elimination

�� HIT Treatment Protocol at MemorialHIT Treatment Protocol at Memorial



TreatmentTreatment

�� Goals of TherapyGoals of Therapy

–– Prevent and/or treat thrombosis associated Prevent and/or treat thrombosis associated 

with HITwith HIT

�� With alternative anticoagulationWith alternative anticoagulation

–– Allow platelets to restore to baseline value or Allow platelets to restore to baseline value or 

>150,000 mm>150,000 mm33



TreatmentTreatment

�� Length of TherapyLength of Therapy
–– When platelets > 150,000 mmWhen platelets > 150,000 mm33 or return to or return to 
baseline, initiate warfarin for longbaseline, initiate warfarin for long--term term 
treatmenttreatment
�� DTI + warfarin for 5 days minimumDTI + warfarin for 5 days minimum

�� Discontinue DTI when INR therapeutic for at least Discontinue DTI when INR therapeutic for at least 
48 hours 48 hours andand at least 5 days have passedat least 5 days have passed

�� No thrombotic event: warfarinx 4 weeks minimumNo thrombotic event: warfarinx 4 weeks minimum

�� Thrombotic event: warfarin X 3 months minimumThrombotic event: warfarin X 3 months minimum

�� Initial warfarin doses no > 5 mgInitial warfarin doses no > 5 mg



Future Treatment OptionsFuture Treatment Options

�� Oral DTIOral DTI

–– PradaxaPradaxa

�� Arixtra (fondaparinux)Arixtra (fondaparinux)

�� Oral AntiOral Anti--Xa InhibitorsXa Inhibitors

–– XareltoXarelto

–– EliquisEliquis



Memorial PharmacyMemorial Pharmacy

�� Daily ReportsDaily Reports

–– Platelet decrease > 50% in 7 daysPlatelet decrease > 50% in 7 days

–– Current HIT panel reportCurrent HIT panel report

�� PatientPatient’’s Profiles Profile

–– Heparin allergy enteredHeparin allergy entered

–– ADR enteredADR entered

�� Pharmacist ensures no heparin products Pharmacist ensures no heparin products 

on MARon MAR



Case Study

�� A 60 yo male with coronary artery disease A 60 yo male with coronary artery disease 

who recently underwent CABG surgery who recently underwent CABG surgery 

presents to the ED with dyspnea. presents to the ED with dyspnea. 

�� Platelet count is 86,000 mmPlatelet count is 86,000 mm33. Platelet . Platelet 

count was 225,000 mmcount was 225,000 mm33 at discharge 9 at discharge 9 

days earlier.days earlier.

�� Chest xChest x--ray is unremarkable; chest CT ray is unremarkable; chest CT 

shows a pulmonary embolism. shows a pulmonary embolism. 

�� HIT is suspected.HIT is suspected.



Test Your Knowledge

�� HIT is a disorder of ____________.HIT is a disorder of ____________.

– A) only bleeding

– B) only clotting

– C) disseminated intravascular coagulation

– D) bleeding and clotting



Test Your Knowledge

�� The typical onset for the classic HIT The typical onset for the classic HIT 

presentation is:presentation is:

– A) 4-6 days after first heparin dose

– B) 8-12 days after last heparin dose

– C) 5-10 days after first heparin dose

– D) 4-6 days after last heparin dose



Test Your Knowledge

�� What is the most appropriate initial HIT treatment What is the most appropriate initial HIT treatment 
strategy in this patient (high suspicion of HIT)?strategy in this patient (high suspicion of HIT)?

– A) Wait for positive HIT panel results, then initiate a DTI 
continuous infusion

– B) Discontinue all forms of heparin

– C) Discontinue all forms of heparin and immediately initiate a 
DTI continuous infusion

– D) Discontinue all forms of heparin and immediately initiate 
warfarin therapy



ConclusionsConclusions

�� HIT is a severe, life and limbHIT is a severe, life and limb--threatening threatening 

conditioncondition

�� Must be recognized early and treated Must be recognized early and treated 

adequatelyadequately

�� Laboratory tests confirm clinical suspicionLaboratory tests confirm clinical suspicion

�� Direct Thrombin Inhibitors are the Direct Thrombin Inhibitors are the 

mainstays of HIT treatmentmainstays of HIT treatment



Questions?Questions?
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