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POST-DISCHARGE DVT

Patient is a 58-year-old female admitted for 
right hemi-colectomy for treatment of a Dukes 
B2 adenocarcinoma of the colon. Patient 
received 5000 units every 8 hours of UF-
heparin for DVT prophylaxis for 5 days prior to 
discharge. On the day of discharge the 
patientôs Hgb was 10.7g/dL and platelets were 
158 x 109/L.

Four days later the patient was seen in the ER 
with 24 hours of pain and progressive swelling 
of her left leg. Compression ultrasound 
demonstrated a proximal DVT. Admission Hgb 
was 11.1 g/dL and platelets were 132 x 109/L.

DVT, deep vein thrombosis; Hgb, hemoglobin; UF, unfractionated.



POST-DISCHARGE DVT

The patient was given an injection of 80 mg of 

enoxaparin and sent home with prescriptions 

for 7 days of enoxaparin and coumadin 5 mg to 

begin the same evening.

The patient returned 34 hours later to the 

emergency room with acute onset of shortness 

of breath, right side chest pain and increased 

leg swelling. CT angiography confirmed a 

right-sided pleural effusion and bilateral 

pulmonary emboli. Patientôs Hgb was 11.4 g/dL 

and her platelets were 74 x 109/L.



Heparin-Induced Thrombocytopenia

Nonimmune mediated

ÉTransient

ÉBenign

ÉSelf-limited

Immune mediated

ÉGeneration of antibodies to 

PF4-heparin complex

ÉThrombocytopenia ±

thrombosis

ÅHIT with thrombosis (HITTS)

ÉHigh morbidity and mortality



Classic HIT

1. Thrombocytopenia 

Ë < 150,000 or a 50% drop in platelet count from baseline

Ë Onset 5ï14 days after starting any dose, any type, or any 

route of heparin exposure 

2. Exclusion of other causes of 
thrombocytopenia

3. With or without thrombotic complications 
plus a positive serologic test for HIT



Immune- vs Nonimmune-mediated HIT

 Nonimmune mediated Immune mediated 

Frequency 10%ī30% 1%ī3% 

Timing of onset 1ī4 days 5ī14 days 

Decrease in platelets slight moderate/severe 

Antibody mediated no yes 

Thrombosis no 30%ī75% 

Hemorrhage none rare 

Management observe 
stop heparin, start 
alternate therapy 

Heparin formulation IV UF-heparin All heparins 

 
 



Patients with HIT vs Platelet Counts

Warkentin TE. Semin Hematol. 1998;35:9-16.



Thrombotic Complications of HIT

~50% of untreated HIT patients with isolated 
thrombocytopenia progress to thrombosis

~4:1 Incidence Ratio Venous to Arterial

Arterial

Aortic occlusion

Acute thrombotic stroke       

Myocardial infarction            

Cardiac intraventricular thrombosis

Thrombosis in upper limb, lower 

limb, mesenteric, renal, and 

spinal arteries

Venous 

Deep vein thrombosis

Pulmonary embolism

Cerebral dural 

sinus thrombosis

Adrenal hemorrhagic 

infarction

Warkentin TE et al. Am J Med. 1996;101:502-507.



Incidence of Thrombosis in HIT

É HITTS

Å Heparin-induced thrombocytopenia with thrombosis syndrome

É 30% to 50% of all HIT patients develop thrombotic 
complications (HITTS)

Å Amputation: ~20%

Å Death: ~30% to 50%

Fabris F et al. Arch Pathol Lab Med. 2000;124:1657-1666. 

Kelton JG. Semin Hematol. 1999;36(suppl 1):17-21. 

Nand S et al. Am J Hematol. 1997;56:12-16.  

Warkentin TE. Semin Hematol. 1998;35(suppl 5):9-16.



Thrombosis  
n = 43 

No thrombosis  
n = 70 Variables 

Number (%) or mean ± SD 

P  
value 

Age, year 64 ± 13 64 ± 15 0.75 

Male gender 25 (58) 39 (56) 0.80 

Length of stay, days 26 ± 14 31 ± 32 0.29 

Cardiac surgery 27 (63) 40 (57) 0.51 

IV heparin 33 (77) 39 (56) 0.03 

Platelet nadir: absolute, per mm
3
 

% baseline  
48 ± 29 
19 ± 11 

58 ± 27 
25 ± 12 

0.09 
0.009 

Heparin cessation, days 2.8 ± 2.7 3.5 ± 2.9 0.24 

Mortality 12 (28) 19 (27) 0.93 
 

 

Wallis DE et al. Am J Med. 1999;106:629-635.

Treatment Challenges: HITTS vs HIT
Heparin Cessation from Onset of Thrombocytopenia



Warkentin TE et al. Am J Med. 1996;101:502-507.

Days After Isolated HIT Recognized 
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Alternate Scenarios of HIT

É Small drop in platelet count (especially 
skin necrosis)

É Earlier onset of thrombocytopenia with 
heparin re-exposure

É Delayed onset of thrombocytopenia 
after stopping heparin

É Thrombosis after heparin exposure

É Delayed-onset HIT



Delayed-Onset HIT: 

Our Patient

É Previous heparin exposure was 
uncomplicated

É Patient often discharged home, off heparin

É Patient readmitted to hospital

ÅNew thrombosis (usual)

ÅUnexpected thrombocytopenia (uncommon)



Unusual Complications of HIT

É Warfarin associated venous limb gangrene

É Bilateral adrenal hemorrhagic infarction

É Disseminated intravascular coagulation (DIC)

É Acute systemic reactions following IV bolus



PF-4 binds to surface of

platelet following activation

Pathophysiology of HIT

Complexes of heparin (GAG)

and PF-4 molecules form

IgG binds to the PF-4/

heparin complex

IgG/PF-4/heparin complex activates

via the Fc receptor

Fc stimulation leads to the generation of 

procoagulant-rich microparticles

Alpha granule PF- 4/heparin

complex
IgG

Fc receptorMicroparticles

Platelet

Courtesy of Dr. John G. Kelton, McMaster University



HIT: Central Role of Thrombin

Activation of 

Coagulation Cascade

Clot Formation

Fibrogen         Fibrin

XIII          XIIIa

Amplification

V          Va

VIII           VIIIa

DTI

Thrombin

Activation of Platelets

Aggregation

Release Reaction

TxA2 Synthesis

DTI

HIT Ig

HIT Ig

Activation of 

Monocytes

Cytokines

Tissue Factor

DTI

HIT Ig
DTI

Activation of 

Endothelial Cells

Cytokines

Tissue Factor



Argatroban Impact on Platelet Count
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Lewis BE et al. Circulation. 2001; In press.

Lewis BE et al. Abstract presented at: 42nd Annual American Society of Hematology Meeting; December, 

2000; San Francisco, California; Abstract 216.



Diagnosis

É Clinical Assessment

Å Inclusion criteria

Å Exclusion criteria

É Laboratory Assessment

É Key  - A high index of suspicion

- An increased awareness and vigilance



Laboratory Tests for HIT

Functional (activation) Antigen

Washed

Platelets

ÉSerotonin 

release

ÉHIPA

ÉATP release

ÉFlow cytometry

Citrated

Plasma*

ÉPlatelet 

aggregation

ÉFlow cytometry

ÉHeparin-

PF4 ELISA

ÉOther IA

Serum or

Plasma

* Citrated plasma is not recommended because of low sensitivity and low specificity.


