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Summary

	 Background:	 Heparin induced thrombocytopenia (HIT) is a serious complication associated with heparin use. 
HIT usually develops between 5–14 days after starting heparin. Delayed-onset HIT can still occur 
9–45 days after heparin had been discontinued. In patients with delayed HIT, the patient might 
be admitted to the hospital for new thrombosis and reexposure to heparin further worsens the pa-
tient’s condition.

	 Case Report:	 Our patient is a 71-year old female readmitted for worsening dyspnea 2 weeks after she was dis-
charged from the hospital. On her previous hospitalization, she was diagnosed with bronchiolitis 
obliterans organizing pneumonia (BOOP). She had received prophylactic doses of LMWH. Dyspnea 
was initially thought to be secondary to CHF exacerbation secondary to atrial fibrillation with rap-
id ventricular response. She was started on a heparin. However, the patient’s clinical condition de-
teriorated and she needed to be intubated. Her platelet counts also decreased rapidly. After CT 
angiography of the chest showed pulmonary embolism, HIT was strongly considered. All forms of 
heparin were discontinued and argatroban was started. However, the patient did not improve and 
she subsequently expired on the 7th hospital day. Heparin-induced antibodies came back positive 
that same day.

	 Conclusions:	 HIT is an immune-mediated disorder characterized by formation of antibodies against heparin-
platelet factor 4 complex. The major clinical presentation of HIT is arterial and venous throm-
bosis. Once HIT is suspected, immediate cessation of any form of heparin is needed. Alternative 
anticoagulation must be started. Early treatment decreases the incidence of new thrombosis and 
stroke, and improves survival and cost savings.
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Background

Heparin is a one of the most commonly used parenteral 
therapeutic agents. Heparin induced thrombocytopenia 
(HIT) is a serious complication associated with heparin use. 
Heparin is used for anticoagulation and it normally does 
not affect the platelets. When patients develop HIT, which is 
the effect of the formation of antibodies to the heparin and 
platelet factor 4 complex, acute venous or arterial throm-
bosis can occur as well as thrombocytopenia. The classical 
signs and symptoms of HIT develop between 5–14 days af-
ter starting heparin. However, delayed-onset HIT can still 
occur 9–45 days after heparin had been discontinued. In 
patients with delayed HIT, the patient might be admitted 
to the hospital for new thrombosis, which would normally 
be treated with heparin. However. reexposure to heparin 
further worsens the patient’s condition and this prompts 
the clinician to suspect HIT. Laboratory tests used for con-
firmation of suspected HIT includes measurement of HIT 
antibodies and serotonin release assay.

Case Report

Our patient is a 71 year-old Caucasian female with past med-
ical history of hypertension, interstitial lung disease, rheu-
matoid arthritis, congestive heart failure, recently diagnosed 
with bronchiolitis obliterans organizing pneumonia (BOOP) 
and Pseudomonas pneumonia treated with IV antibiotics on 
previous hospital admission two weeks prior to this current 
emergency department visit. She was brought in from the 
subacute rehabilitation facility because of a one week histo-
ry of progressive shortness of breath. The dyspnea was ini-
tially felt on exertion, and gradually progressed to occur 
even at rest. There is accompanying nonproductive cough, 
palpitations and orthopnea. The patient denied any par-
oxysmal nocturnal dyspnea, fever, chills, hemoptysis, chest 
pain, syncope or leg swelling. She was receiving prednisone 
60 mg PO daily and cefepime 2 g IV daily for pseudomonas 
pneumonia at the subacute facility. Initial vital signs are as 
follows: blood pressure was 100/60, respiratory rate was 30, 
heart rate 160, temp 98.7°F. Oxygen saturation was 95% on 
50% FiO2 by venturi mask. The patient was in mild distress 
but she was awake, alert, and oriented to time, place, and 
person. The patient had jugular venous distention, irregu-
larly irregular heart rate, holosystolic murmur heard best at 

the apex, and had bibasilar crackles on lung examination. 
The patient’s abdominal, extremity and neurologic exams 
are unremarkable. ECG done showed atrial fibrillation at a 
rate of 186 per minute. Chest x-ray showed bilateral intersti-
tial markings, but did not show any infiltrate, consolidation 
or effusion. CBC showed leukocytosis with WBC count of 
23,000 with 8% bands. Platelets were 140,000. The patient’s 
brain natriuretic peptide level was 1628. Cardiac enzymes 
and electrolytes were within normal limits. The patient has 
slightly elevated creatinine at 1.28, with BUN of 61. Initial 
assessment was acute exacerbation of CHF secondary to atri-
al fibrillation. The patient was admitted to the ICU and was 
started on heparin drip for anticoagulation and metopro-
lol for rate control of her atrial fibrillation. Prednisone was 
continued for BOOP. ABG the next day showed respiratory 
alkalosis with an A-a gradient of 70. The patient’s platelets 
dropped to 90,000. The hemoglobin also dropped from 13.1 
to 10.5. CT of the chest was done without contrast because 
the patient was considered high-risk for contrast-induced ne-
phropathy. It showed moderate fibrotic changes through-
out the lung fields with preferential involvement of lower 
lobes with interval decrease in the previously noted diffuse 
areas of ground glass densities. 2D-echocardiogram showed 
left ventricular ejection fraction of 60–65% with moderately-
elevated pulmonary systolic pressure (50–55 mmHg). The 
patient went into respiratory distress and was intubated on 
the 2nd day of admission. Her platelets further decreased to 
78,000. Heparin drip is still being given as a form of antico-
agulation for the patient’s atrial fibrillation. At this point, it 
was decided to perform a CT angiography of the chest which 
showed elongated filling defect in the distal left pulmonary 
artery and its branches to the left upper lobes (Figure 1). 
Since the patient is already on the heparin drip, no man-
agement changes were done. On the 3rd hospital day the pa-
tient’s platelets still continued to drop to 58,000. On the 6th 
hospital day, heparin was changed to argatroban because 
heparin-induced thrombocytopenia was finally suspected. 
However, the patient continued to deteriorate and she ex-
pired on the 7th hospital day. That day, heparin-induced 
antibodies became positive with an optical density of 2.40.

Discussion

HIT is an immune-mediated disorder characterized by for-
mation of antibodies against heparin-platelet factor 4 (PF4) 

Figure 1. �CT Angiogram of the chest demonstrating an embolus on distal left pulmonary artery and its branches to the left upper lobes (depicted by 
arrows).
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complex. Heparin binds with PF4 and forms a highly immu-
nologic complex on the surface of platelets. IgG antibodies 
form against these complexes in susceptible patients. It takes 
five days for these antibodies to form and react unless the 
patient has recent exposure to heparin a few months pri-
or. Binding of antibodies to heparin-PF4 on the surface of 
platelets leads to activation of platelets and destruction by 
the reticuloendothelial system leading to development of 
thrombocytopenia. Activation of platelets also causes gen-
eration of procoagulant microparticles which is responsi-
ble for the formation of platelet-rich arterial as well as ve-
nous blood clots.

HIT presents with fall in platelets counts, classically between 
5–14 days of heparin exposure. The platelet count is usu-
ally greater than 20,000 and spontaneous bleeding is very 
rare. However, rapid-onset HIT presents much earlier, even 
after only a day of heparin exposure. It occurs in patients 
who had recent exposure to heparin in the past 3 months. 
They have residual heparin-PF4 antibodies in the circula-
tion. Another form of HIT, the delayed-onset type, leads to 
thrombocytopenia and thrombosis few days or weeks after 
heparin had been stopped. Usually, patients with delayed 
HIT had recently received heparin and had been discharged 
from the hospital after a benign course during which HIT 
might have been unrecognized. These patients later on pres-
ent with objectively proven arterial or venous thrombosis 
and develop thrombocytopenia after reexposure to heparin.

The major clinical presentation of HIT is arterial as well as 
venous thrombosis. However, venous thrombosis is more 
common than arterial thrombosis. Venous thrombosis can 
occur as DVT, pulmonary embolism, and rarely cerebral 
venous thrombosis. On the other hand, arterial thrombo-
sis presents with stroke, limb ischemia, and myocardial in-
farction. Heparin induced thrombocytopenia can lead to 
extension of already diagnosed blood clots. HIT can also 
present as skin necrosis at the site of heparin injection and 
rarely, systemic anaphylactoid reactions.

HIT develops in 1–5% of patients exposed to heparin. Its 
development depends on the type of heparin used, dura-
tion of heparin exposure, source of heparin, route of hep-
arin used, patient population (patients undergoing or-
thopedic and cardiovascular procedures are among the 
highest risk), prior heparin exposure and gender. Patients 
given unfractionated heparin are at more risk of develop-
ing HIT than those who are given LMWH [1,2]. HIT also 
develops with higher frequency in female patients than 
in males, and in surgical patients as compared to medical 
patients [3–5]. Switching from unfractionated heparin to 
LMWH for thromboprophylaxis decreased the incidence of 
HIT in surgical patients but the incidence remained same 
in medical patients [1]. One study compared the develop-
ment of HIT antibodies and HIT in patients undergoing 
orthopedic and cardiovascular surgery. It showed that IgG 
antibodies associated with HIT were more likely to form 
in patients undergoing cardiac surgery than in orthopedic 
patients. However, among the patients in whom the anti-
bodies did form, HIT was more likely to develop in the or-
thopedic patients than in the cardiac surgery patients [6]. 
One prospective cohort study showed that the incidence of 
HIT is significantly higher in patients with prior exposure 
of UFH or LMWH [7].

Patients with HIT usually experience one of the following 
five sequlae: wellness, new thrombosis, amputation, stroke 
or death.

Earlier recognition of HIT is important for proper manage-
ment of this life threatening condition and prevention of 
thrombosis, limb amputation and death. Diagnosis of HIT 
can be challenging and requires a high index of suspicion 
to ensure prompt recognition. The initial diagnosis of HIT 
is based on clinical presentation, heparin exposure, devel-
opment of thrombocytopenia with or without thrombosis. 
In real clinical practice immediate action is not taken on 
first suspicion of possible HIT.

Pretest scoring on the probability of HIT is available. It is 
based on the timing and severity of thrombocytopenia, pres-
ence of new thrombosis and other explanation for throm-
bocytopenia. Furthermore, a number of laboratory tests 
are available and are used to confirm the diagnosis of HIT. 
Solid phase ELISA immunoassay is the screening test used 
for suspected HIT. This test measures antibodies against 
Heparin-PF4 complex. This is a highly sensitive test, and a 
negative test almost rules out HIT. However, it less specif-
ic and has a moderate positive predictive value. Functional 
assays have higher specificity. The 14C-serotonin release as-
say is the gold standard for the diagnosis of HIT. This is very 
expensive, technically demanding, and is not widely avail-
able. Another available assay is the heparin-induced plate-
let aggregation assay.

Treatment with alternative anticoagulants should be started 
once the diagnosis of HIT is suspected on clinical grounds 
and it should not be delayed until specific confirmatory lab-
oratory results are available [5]. Discontinuation of hepa-
rin alone is not sufficient because HIT is a hypercoaguable 
condition and the patient needs to be started on appropri-
ate alternative non-heparinoid anticoagulants. Immediate 
withholding of heparin alone in patients with HIT is asso-
ciated with thrombosis rates of 10–15% by 2 days, 40% by 
1 week and 52% by 1 month [3]. Not starting alternative 
anticoagulant treatment after stopping heparin while wait-
ing for confirmatory test results for HIT is associated with 
6.1% rate per day of thromboembolic complication [5]. 
The mortality rate for HIT with thrombosis is found to be 
20–30% [8,9]. Furthermore, platelet transfusions are rela-
tively contraindicated in HIT because it increases the risk 
of bleeding and new thrombotic events. Transfusing plate-
lets in HIT patients is deemed as “adding fuel to the fire”.

Immediate cessation of all kinds of heparin including hep-
arin flushes and heparin-bonded catheters is the first inter-
vention in suspected or proven HIT because continuation of 
such agents worsens the patients’ clinical condition. A num-
ber of alternative anticoagulants are recommended and are 
FDA approved for the treatment of HIT. Lepirudin and ar-
gatroban are FDA approved non-heparin direct thrombin 
inhibitors used for the prophylaxis and treatment of HIT.

Clinical trials have shown that the rate of new thrombosis, 
stroke and death is lesser for patients with HIT with or with-
out thrombosis who have received early argatroban treat-
ment compared to heparin cessation alone [10]. One ret-
rospective analysis has compared the cost-effectiveness of 
early versus late argatroban treatment in HIT patients with 
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or without thrombosis. Cost data were estimated for hos-
pital days, diagnostic tests, heparin treatment, argatroban 
treatment, major hemorrhagic events, amputations, new 
thrombosis, stroke or death. It showed that patients who re-
ceived early argatroban along with heparin cessation within 
48 hours of onset of thrombocytopenia have significantly 
improved outcomes and lower costs compared to the pa-
tients who received argatroban along with heparin cessation 
after 48 hours of heparin therapy. Early treatment of HIT 
with argatroban is beneficial clinically as well as in cost sav-
ings compared to delayed treatment with argatroban and 
heparin cessation therapy alone [11].

Argatroban for the treatment of HIT has been studied in 
two trials. These trials showed that new thrombosis was sig-
nificantly reduced in patients with isolated HIT when ar-
gatroban is used. The standard starting dose is 2 micro-
grams/kg per minute and the dose is adjusted to maintain 
APTT between 1.5 to 3.0 times the baseline. Dosage adjust-
ment is required for hepatic dysfunction but not for renal 
impairment. Argatroban clinical trials showed that delayed 
treatment of HIT with argatroban had outcomes no better 
than without argatroban treatment.

Lepirudin is also another nonheparin hirudin analogue. 
The HIT-1 trial has shown that lepirudin significantly re-
duced thromboembolic complications and limb amputa-
tions. Dosage adjustment is required in renal impairment.

Bivalirudin is also a hirudin analog and a direct thrombin 
inhibitor. It is FDA-approved only for patients with HIT or at 
risk of HIT who under goes primary coronary intervention.

Patients with HIT require long term anticoagulation with 
low dose warfarin (<6mg) for 3–6 months. However, warfa-
rin should not be started unless the patient has been ade-
quately anticoagulated with direct thrombin inhibitors and 
the INR has been >2 for at least 2 days and the platelet count 
has gone up to 100,000–150,000. Vitamin K should be given 
to patients who have already received warfarin without over-
lapping with direct thrombin inhibitors. HIT may cause de-
pletion of protein C and early initiation of warfarin exacer-
bates the protein C deficiency. This leads to increased risk 
of thrombosis and warfarin-induced limb gangrene. High 
dose warfarin treatment should also be avoided.

Conclusions

HIT is a prothrombotic adverse reaction associated with hep-
arin exposure caused by formation of antibodies against hep-
arin platelet factor-4 complex, which causes destruction and 
activation of platelets and the release of procoagulant parti-
cles. Arterial and venous thrombosis are the main manifes-
tations of HIT. High index of clinical suspicion is required 
for prompt recognition of this syndrome. Immediate ces-
sation of any form of heparin is needed and the alternative 
anticoagulation must be started. Early treatment decreases 
the incidence of new thrombosis and stroke, and improves 
survival and cost savings.
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