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INTRODUCTION 

Heparin-induced thrombocytopenia (HIT) is an antibody-

mediated adverse reaction to heparin, occurring in 

approximately 5% of patients exposed to heparin 

products. This reaction typically develops 5–14 days after 

initial exposure to heparin. Patients with HIT form auto-

antibodies to the platelet factor 4 (PF4)/heparin complex, 

which binds to and activates platelets, creating a 

prothrombotic state.1 Most patients who experience 

thromboses present either before or on the same day that 

platelet counts decrease by more than 50% within 24 

hours.2 Symptoms include life-threatening 

thrombocytopenia and an increased risk of thrombosis, 

with thromboembolic events in 55% of patients, with 

25% experiencing at least three distinct thrombotic 

events.2,3 Venous thrombosis is predominant, occurring in 

90–97% of cases, with pulmonary embolism in 40% of 
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patients.2,4 Arterial thrombosis in HIT is rare, primarily 

affects limb arteries, followed by stroke and then 

myocardial infarction (MI), in contrast to the typical 

order of atherothrombosis unrelated to HIT.2 Given the 

high risk of thrombus formation, HIT is associated with a 

mortality rate of approximately 16%, underscoring the 

importance of early recognition and intervention.5 Here, 

we report the case of a 69-year-old male with a severe 

and unusual presentation of HIT complicated by arterial 

thrombosis. 

CASE REPORT 

A 69-year-old Caucasian male with a past medical history 

of psoriasis presented to the emergency department (ED) 

with two weeks of worsening shortness of breath and 

chest tightness. His history was also notable for a 40-

pack-year smoking history. Physical examination 

revealed tachycardia with an irregularly irregular rhythm, 

a right-sided pleural rub, decreased breath sounds, 

bilateral lower leg edema, and a scaly erythematous rash. 

Laboratory studies showed a hemoglobin level of 12.8, 

platelet count of 321, BUN of 27, and potassium of 5.3. 

Troponins were negative, but BNP and D-dimer levels 

were markedly elevated at 5,920 and 2,717, respectively. 

An EKG showed atrial fibrillation with a right bundle 

branch block and right axis deviation. A chest X-ray 

(CXR) revealed moderate right pleural effusion with 

underlying atelectasis. The patient was started on 

diltiazem, Lasix, and nebulizers. 

The patient was admitted to the coronary care unit (CCU) 

with a diagnosis of new-onset atrial fibrillation and acute 

systolic heart failure (HF). A heparin drip was initiated 

for 48 hours. A chest CT scan ruled out pulmonary 

embolism but confirmed right heart dysfunction, a large 

right-sided pleural effusion, and right lower lobe 

atelectasis. Surgery was consulted, and a chest tube was 

inserted, draining 2 liters of exudative fluid as per Light’s 

criteria. Cytology and cultures of the fluid were negative. 

By hospital day 4, the patient remained tachycardic (116-

130 BPM) with an irregular rhythm despite diltiazem 

therapy. A transthoracic echocardiogram (TTE) revealed 

a reduced ejection fraction (EF) of 20-25% with severe 

global dysfunction. Diltiazem was discontinued, and oral 

metoprolol tartrate and amiodarone were initiated. 

Cardiac catheterization was planned once the patient was 

stable and euvolemic. On hospital day 6, follow-up 

imaging showed improved pleural effusion but a new 

small pneumothorax. The patient was transitioned from a 

heparin drip to subcutaneous enoxaparin sodium for DVT 

prophylaxis. 

On hospital day 8, the patient experienced worsening 

tachycardia (140s BPM) and hypotension (77/58 mmHg), 

and vasopressors were initiated. A repeat chest CT 

revealed a new peripheral right-sided effusion. Fluid 

cultures grew Streptococcus dysgalactiae, prompting a 

switch to ampicillin.  

On day 13, the patient developed severe 

thrombocytopenia with a sharp decline in platelets from 

219 to 56. HIT antibody testing was sent, enoxaparin was 

discontinued, and argatroban was started.  

On day 15, the patient developed acute right lower 

extremity (RLE) ischemia with pain, numbness, cyanosis, 

and loss of pulses. A 4T score of 4 indicated possible 

HIT. Duplex ultrasound showed no venous thrombi; 

however, CTA confirmed multiple stenotic segments and 

thrombi in the abdominal aorta and iliac arteries 

bilaterally, with near-occlusion of the distal abdominal 

aorta just distal to the inferior mesenteric artery (Figure 

1). Additionally, a CTA of the head and neck revealed a 

thrombus in the descending aorta, a potential source for 

the lower extremity emboli (Figure 2). The platelet count 

increased from 56 to 98. 

On day 16, HIT antibodies came back positive. On day 

18, the patient’s right foot developed cyanotic toes 

although warm to touch, without palpable pulses, and no 

sensation of plantar surface. The left foot was also dusky 

without palpable pulses although with some sensation of 

plantar surface. The platelet count had normalized to 180. 

The serotonin release assay (SRA) came back positive, 

further confirming HIT. The chest tube was removed.    

 

Figure 1: (A) CTA with contrast showing stenosis and thrombosis in the aorta at the level of the diaphragm,                   

(B) near occlusion of the proximal right common iliac artery and (C) moderate to severe stenosis of the right 

popliteal artery. 
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Figure 2: CTA of the head and neck showing a 

thrombus in the descending aorta. 

 On day 20, the discoloration worsened with the right 

fifth toe turning black, the left toes were dark red and 

vascular surgery was consulted.  A preoperative nuclear 

stress test showing ischemic dilation with EF of 25%, 

placed the patient into the moderate risk group for 

surgery.  

 

Figure 3: Incision made over the right common 

femoral artery. The skin, subcutaneous tissue and 

femoral sheath were cut along the line of incision. 

Common femoral artery, superficial femoral and 

profunda femoral arteries were exposed and vessel 

loops were placed. 

Over the next few days, he required multiple procedures 

consisting of an aortoiliac and bilateral lower extremity 

angiograms, two endovascular thrombolysis (EKOS) 

procedures and lastly a right common femoral artery open 

thrombectomy. A 3 cm longitudinal incision was made in 

the right common femoral artery near the bifurcation. The 

skin, subcutaneous tissue, and femoral sheath were 

dissected along the line of incision, exposing the common 

femoral, superficial femoral, and profunda femoral 

arteries, and vessel loops were placed (Figure 3). Fogarty 

catheters were used for thrombectomy, removing 

multiple white and fibrinous clots (Figure 4). 

A completion angiogram showed restored antegrade and 

retrograde flow. The patient tolerated the procedure well 

and was sent to the recovery room in stable condition. 

Postoperatively, all lower extremity pulses were restored 

except for the left popliteal pulse. Left leg color and 

capillary refill were normal. 

 

Figure 4: The clots removed from the superficial and 

Profunda femoral artery. 

DISCUSSION 

Heparin is a widely used anticoagulant but, in rare cases, 

it causes heparin-induced thrombocytopenia (HIT), 

paradoxically resulting in a prothrombotic state. HIT is 

classified into two forms, both involving a decrease in 

platelets. Type 1 HIT is a non-autoimmune reaction 

resulting in a mild decrease in platelets that resolves 

without treatment and often without discontinuing 

heparin.1,2 This occurs in up to 10% of heparin users.1,2 In 

contrast, type 2 HIT is an antibody-mediated adverse 

reaction that occurs in approximately 5% of those 

exposed to heparin products.1 Unfractionated heparin is 

much more likely to cause HIT than low-molecular-

weight heparin.1,2 

Type 2 HIT typically occurs 5-14 days after initial 

heparin exposure, during which patients form auto-

antibodies to the PF4/heparin complex. These antibodies 

bind to and activate platelets, creating a prothrombotic 

state.1,6 Signs and symptoms include life-threatening 

thrombocytopenia and an increased risk of thrombosis.3 

Most patients who experience thromboses present either 

before or on the same day as a >50% decrease in platelet 

count within 24 hours.2 Thromboembolic complications 

occur in 55% of HIT cases, with 25% of patients 

developing thromboses at three or more sites.2 Venous 

thrombosis is more common than arterial thrombosis in 

HIT (90-97%), with pulmonary embolism occurring in 

40% of cases.2,4 

Arterial thrombosis in HIT primarily affects limb arteries, 

followed by cerebral and coronary arteries, which is the 

opposite pattern of non-HIT related atherothrombosis.2 

Acute arterial thromboembolism typically presents with 

sudden onset of paresthesia, paralysis, absent distal 

pulses, cold and cyanotic extremities, severe pain and 

absent pulses distal to arterial blockage. Arterial thrombi 

have also been reported in less familiar locations, such as 
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the renal and mesenteric arteries.1,3 Our patient presented 

with acute lower extremity ischemia due to arterial 

thrombosis, which may require amputation approximately 

33% of the time.1,3 With thrombus formation, mortality 

rates from patients treated for HIT are as high as 16.2%, 

emphasizing the importance of early recognition and 

intervention.5 

HIT is diagnosed clinically and confirmed through serum 

anti-PF4 antibody testing. Clinical suspicion for HIT is 

raised by several factors, including a platelet count 

decrease of 30% to below 100, a >50% decrease in 

platelet count from baseline, thrombocytopenia occurring 

5-10 days after heparin initiation, unexplained 

thrombocytopenia, and normalization of platelet levels 

upon discontinuation of heparin.7 While awaiting 

antibody testing, the 4T score, an adapted clinical tool 

developed by Lo et al can help quantify the likelihood of 

HIT, with scores categorized as low (≤3), intermediate 

(4-5), and high (6-8).8,9 A score of 0-3 effectively rules 

out HIT in most cases.10 In this patient, the 4T score was 

4, indicating an intermediate likelihood of HIT with a 

10% probability, necessitating further evaluation. While 

functional assays are the gold standard for HIT diagnosis 

due to their higher specificity, false negatives can occur 

in the presence of antiplatelet drugs.10 Thus, the most 

effective approach combines multiple tests for increased 

accuracy.7 Notably, a negative functional assay does not 

definitively rule out HIT.10 There is a subtype of 

autoimmune HIT characterized by platelet activation with 

a serotonin release assay, where anti-platelet factor 4 

antibodies result in serotonin release from platelets 

without adding heparin.11 

The majority of patients present with venous thrombotic 

events.11 Our patient’s presentation with negative venous 

Doppler studies, was atypical for HIT, but the distal limb 

ischemia, platelet count drop, and 4T score pointed 

toward arterial HIT, confirmed by CT angiogram and 

ELISA. Interestingly, the patient’s symptoms appeared 

two days after the initial 50% platelet drop, whereas 

typical HIT symptoms present before or on the same day 

as the decrease. Prolonged heparin therapy (>5 days) is a 

significant risk factor for HIT, and this was the case for 

our patient, who had been anticoagulated with heparin for 

11 days.12 Women are at twice the risk of developing HIT 

compared to men due to heightened immune responses.12 

Surgical/trauma patients have a significantly higher risk 

of HIT (1-5%) compared to medical or ICU patients 

(<1%), placing this patient, a male medical patient, in a 

lower-risk category.12 

The diagnosis was further complicated by two additional 

considerations in the context of his acute limb ischemia: 

peripheral arterial embolism due to new-onset atrial 

fibrillation and critical limb ischemia secondary to severe 

peripheral vascular disease (PVD). Atrial fibrillation 

increases the risk of embolic events, as supported by 

imaging showing multiple thrombi in the aorta, iliac 

arteries, and lower extremities (Figure 2). Additionally, 

the patient’s extensive smoking history and imaging 

findings, such as near-occlusion of the distal abdominal 

aorta (Figure 1), suggested underlying atherosclerosis and 

PVD. 

If HIT is suspected or if the 4T score is >3, management 

begins with immediate cessation of heparin products and 

initiation of alternative anticoagulation, such as direct 

thrombin inhibitors (argatroban, bivalirudin) or indirect 

factor Xa inhibitors (danaparoid, fondaparinux).10 In this 

case, enoxaparin was discontinued, and the patient was 

started on argatroban. Direct oral anticoagulants are 

gaining traction, but data about their comparative 

effectiveness remains limited.10 Counseling on future 

heparin avoidance is critical, as prior HIT episodes 

increase the risk of recurrence upon re-exposure. 

Additionally, second-line treatments, such as 

plasmapheresis, IVIG, cangrelor, and imlifidase, are 

reserved for specific cases, and plasmapheresis is 

indicated for patients requiring emergent cardiovascular 

surgery with heparin anticoagulation or in refractory 

HIT.10 Intravenous immunoglobulin (IVIG), while less 

commonly used, is beneficial in refractory HIT due to its 

inhibition of heparin-independent platelet-activating 

antibodies.10 Platelet transfusions, despite 

thrombocytopenia, are contraindicated due to an 

increased risk of thrombosis.13 

COVID-19 is a well-known predisposition to arterial and 

venous thromboembolic events, and thus, anticoagulation 

therapy is often administered to reduce the risk of clot 

formation. A proposed mechanism is the aberrant 

immune activation secondary to infection causing 

pathological IgG antibodies to heparin and platelet factor 

4. Shiuan et al describe a case of spontaneous HIT 

complicated by multiple bilateral lower extremity arterial 

occlusions presenting as adult limb ischemia.11 

Additionally, an 86-year-old male receiving prophylactic 

heparin developed multiple pulmonary arterial emboli, a 

significant drop in platelet count, and a 4T score of 6. 

This illustrates the need for careful monitoring of patients 

on anticoagulation, particularly in the setting of COVID-

19, where both the viral infection and anticoagulation 

therapy increase the risk of thromboembolic events.14 

Malignancy is another well-known cause of 

hypercoagulability and, consequently, prothrombotic 

events, due to the release of procoagulant substances by 

tumor cells, interactions with the fibrinolytic system, and 

tumor-mediated platelet activation.15 The use of heparin 

products for anticoagulant patients with malignancy 

should be done with caution as they are susceptible to 

HIT-related complications including arterial thrombi. 

Hirashita et al reported a patient undergoing hepatic 

arterial infusion chemotherapy (HAIC) for hepatocellular 

carcinoma who developed a stroke from an arterial 

thrombus originating at the subclavian bifurcation. The 

catheter was removed, and the patient was initiated on 

anticoagulation therapy with heparin; however, five days 

later, he developed thrombocytopenia, yielding a 4T 
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score of 6, and positive autoantibodies against platelet 

factor 4.16 

Catheter-directed thrombolytic therapy has been 

successfully used to treat and prevent complications 

associated with acute arterial thrombi in the extremities. 

An early study reported the successful outcomes and the 

limb-salvaging potential of thrombolysis in patients with 

HIT-associated arterial thrombosis, especially in patients 

at high risk for surgical procedures.17 Another case 

reported successful catheter thrombolysis in a patient 

with acute lower extremity arterial thrombosis 

highlighting the clinical benefit of minimally invasive 

interventions in the setting of HIT.18 Given the burden of 

clots in our patient, EKOS thrombolysis was deemed 

appropriate as an adjunct to anticoagulation therapy. The 

EkoSonic endovascular system combines catheter-

directed thrombolysis with ultrasound to dissolve venous 

and arterial clots.19 While studies show mixed results 

regarding its superiority, EKOS uses fewer thrombolytic 

agents and is faster, which is beneficial for patients with 

significant comorbidities that increase the risk of 

thrombolytic complications.19 

CONCLUSION 

The case presented highlights the complexity of diagnosis 

and management of arterial HIT. Although arterial 

thrombi secondary to HIT are less common, they pose a 

high risk of mortality if not recognized and treated early. 

It is crucial to consider HIT as a potential diagnosis and 

initiate treatment promptly when symptoms remain 

unexplained or do not fit the 4T criteria. This patient's 

case was particularly atypical due to the absence of 

venous thrombosis and confounding conditions such as 

new-onset atrial fibrillation and PVD. The use of the 4T 

score, confirmatory testing of anti-PF4 antibodies, and 

vascular imaging can overcome these complexities, 

allowing for timely diagnosis and intervention. 

Immediate cessation of heparin therapy, initiating 

alternative anticoagulation, using EKOS thrombolysis, 

and open thrombectomy successfully mitigated further 

complications, such as limb amputation for this patient. 

This case also highlights the importance of 

multidisciplinary management and tailored treatment 

strategies to overcome the complexity of the patient’s 

comorbidities with the diagnosis of HIT, ultimately 

improving patient outcomes. 
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