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Inspired by the ABIM Foundation’s Choosing Wisely® cam-
paign, the “Things We Do for No Reason” series reviews 
practices which have become common parts of hospital care 
but which may provide little value to our patients.  Practic-
es reviewed in the TWDFNR series do not represent “black 
and white” conclusions or clinical practice standards, but are 
meant as a starting place for research and active discussions 
among hospitalists and patients.  We invite you to be part of 
that discussion.

CLINICAL SCENARIO
A 59-year-old man with cirrhosis secondary to nonalcoholic 
steatohepatitis was admitted to the intensive care unit (ICU) 
for management of hepatorenal syndrome and work-up for liv-
er transplantation. On admission, his platelet count was 90 × 
109/L (normal 150-400 × 109/L), and he was started on throm-
boprophylaxis with unfractionated heparin (UFH) 5,000 units 
subcutaneously twice daily. His platelet count began to fall two 
days after admission. He did have a history of prior heparin 
exposure associated with his hemodialysis sessions in the past 
30 days. During this period, he also had an episode of fever, 
and antibiotics were initiated for a presumed line infection. He 
also required periodic vasopressor support for hypotension. 
His platelet count reached 14 × 109/L by the end of two weeks. 
He did not have any symptoms of thrombosis, skin necrosis, or 
reaction to heparin exposure. 

BACKGROUND
Thrombocytopenia is common, especially during critical ill-
ness, occurring in up to 50% of patients.1 In this population, 
thrombocytopenia is often due to sepsis, hemorrhage, liver 
dysfunction, and drug reactions.1,2 Heparin-induced thrombo-
cytopenia (HIT) is an acquired thrombotic drug reaction result-
ing from platelet activation secondary to antibodies formed 
against the heparin-modified platelet factor 4 (PF4) complex-
es.3 This leads to platelet aggregation and dysregulation of 
the coagulation cascade, which can result in arterial or venous 
thromboembolic events in up to 50% of patients.3 Mortality 
associated with HIT can be as high as 30% in this critically ill 
population.3 Diagnosis of HIT can be made initially through the 

enzyme-linked immunosorbent assay (ELISA). Management of 
HIT involves immediate cessation of heparin and initiation of 
therapeutic anticoagulation with nonheparin agents in order 
to prevent or treat the thrombotic events.4,5 

The true incidence of HIT remains low, occurring in 0.2% to 
5% of patients exposed to heparin and less than 1% in the ICU 
population.2,3,6,7 However, given the high incidence of throm-
bocytopenia in the ICU, the diagnosis of HIT is often consid-
ered, resulting in over-testing in this population. Studies sug-
gest that more than 200 ELISAs are requested per year at many 
hospitals.8,9 This can lead to significant clinical and economic 
consequences. 

WHY YOU MIGHT THINK HIT TESTING  
WITH ELISA IS HELPFUL 
Thrombocytopenia is common in hospitalized patients while 
heparin is frequently used for thromboprophylaxis or thera-
peutic anticoagulation. As a result, a diagnosis of HIT is often 
considered.1 The high stakes of the inpatient environment, 
coupled with the increased frequency of thrombocytopenia 
and heparin exposure, has led to increased use of HIT testing 
in this population.10 

The most widely available diagnostic test for HIT is the ELI-
SA which detects anti-PF4-heparin antibodies but also non-
pathogenic antibodies.11 As a result, the ELISA has a sensitivity 
close to 100%, allowing physicians to rule out HIT if the test is 
negative, as indicated by an optical density (OD) of less than 
0.4.7 Confirmatory testing with the functional serotonin release 
assay (SRA) is the reference standard as it confers both a high 
sensitivity and specificity for HIT.11 Due to technical aspects, 
SRA, unlike the ELISA, is not available in every center and is 
often outsourced to external labs. Turn-around time for exter-
nal SRA testing can vary from days to weeks versus hours for 
the ELISA. The cost for SRA is approximately $120 (USD) per 
test compared to $30 (USD) per ELISA. Therefore, the ELISA is 
the recommended initial test due to its quick turn-around time 
and lower costs.12,13 For these reasons, the SRA test should not 
be used initially, but rather to confirm the diagnosis of HIT in 
patients with a positive ELISA.

WHY YOU SHOULD NOT TEST  
LOW PROBABILITY PATIENTS FOR HIT 
The “4T’s” scoring system is a clinical scoring system that es-
timates the pretest probability of HIT using clinical and basic 
laboratory parameters (Table).14 The 4T’s score provides a pre-
test probability for HIT using four parameters: platelet count, 
timing of platelet fall, presence of thrombotic events, and the 

*Corresponding Author: Eddy Fan, MD, PhD; E-mail: eddy.fan@uhn.ca;  
Telephone: 416-340-5483, Twitter: @efan75

Published online first April 8, 2019.

Received: August 24, 2018; Revised: December 27, 2018;  
Accepted: January 7, 2019

© 2019 Society of Hospital Medicine DOI 10.12788/jhm.3165



HIT in the ICU   |   Li et al

An Official Publication of the Society of Hospital Medicine Journal of Hospital Medicine®    Vol 14  |  No 6  |  June 2019          375

likelihood of another cause of thrombocytopenia. Based on 
these parameters, the pretest probability for HIT can be divid-
ed into three categories: low (4T’s score of ≤3), intermediate 
(score 4-5), or high (score 6-8).14-16

Validation of the 4T’s score has shown that a low probability 
score carries a negative predictive value of 99% in a patient pop-
ulation with varying HIT prevalence rates.14 Therefore, having a 
low score is sufficient to rule out HIT without the need for fur-
ther laboratory testing.14-16 Although the HIT ELISA confers high 
sensitivity, due to its detection of nonpathogenic antibodies, its 
specificity can range from 74% to 84%.15 Therefore, in the setting 
of a low 4T’s score, HIT testing is not only unnecessary, it can 
be harmful due to the risk of treating a false positive result. For 
instance, assuming an average HIT prevalence of 1% and a false 
positive rate of 16% (specificity 84%), 1/17 (5.6%) patients with 
a positive ELISA will have HIT if testing is pursued in an indis-
criminate manner. The American Society of Hematology Choos-
ing Wisely® Campaign has highlighted this concern by advising  
physicians that they should “not test or treat for suspected HIT 
in patients with a low pretest probability of HIT.”17

False positive results on HIT tests are not a trivial con-
cern. The most recognizable adverse event associated with 
HIT treatment is an elevated risk of bleeding while receiving 
nonheparin agents. Availability of nonheparin anticoagulants 
vary by center; however, the most commonly used agents 
include argatroban, danaparoid, bivalirudin, and off-label 
fondaparinux.4 Due to its short half-life and hepatic clearance, 
argatroban is commonly used for cases of confirmed or sus-
pected HIT. A retrospective study assessing the bleeding risk 
of critically ill patients on argatroban therapy suggests a major 
bleeding risk of 10% within two days of argatroban initiation.18 
In addition, factors such as the presence of elevated bilirubin, 
major surgery, weight >90 kg, and platelet count <70 × 109/L 
were found to be associated with increased risk for major 
bleeding.18 These identified risk factors are very common in 
the inpatient setting. As a result, monitoring and titration of 
argatroban can be challenging. 

Over-diagnosis and over-treatment can also lead to significant 
costs to the healthcare system. A retrospective study assessing 
the use of HIT testing found that out of 218 HIT ELISA’s sent over 
a one-year period at a single institution, 161 (74%) were sent in-
appropriately (ie, in patients with a low pretest probability), with 

only one resulting in confirmed HIT by SRA. This incurred an ad-
ditional cost of $33,000 (USD) for testing alone.8 A retrospective 
study of 85 patients assessed the costs of treating patients with a 
false positive HIT assay. They found that the average duration of 
treatment with a nonheparin agent was three days and the total 
cost per patient was $982 (USD).19 Treatment with a nonheparin 
agent such as argatroban costs more than $700 (USD) per day 
while the continuation of unfractionated heparin for prophylaxis 
costs less than $10 (USD) per day.20

Lastly, a diagnosis of HIT can also result in late consequenc-
es due to heparin re-exposure. Clinicians may be wary of ex-
posing patients to heparin in situations where heparin may be 
the most appropriate agent such as cardiovascular surgery, 
percutaneous interventions, routine thromboprophylaxis, or 
therapeutic anticoagulation. In these situations when heparin 
is the agent of choice, determining safety for re-exposure re-
quires further antibody testing which may delay procedures or 
result in the use of alternative agents with their associated risks 
and cost implications.4 

WHEN HIT TESTING WITH ELISA  
MAY BE HELPFUL 
Laboratory testing for HIT is appropriate when the pretest prob-
ability for HIT is intermediate or high based on the 4T’s score.14-16 
Studies assessing the application of the 4T’s score have shown 
that a moderate or high pretest probability carries a probability 
of having true HIT in 14% and 64% of the cases respectively.14 

However, due to the subjective nature of the 4T’s score compo-
nents, it is important to recognize that in nonexpert hands, the 
4T’s scoring system can suffer from a lack of interrater reliability.16

As discussed above, a negative ELISA (OD < 0.4) helps to rule 
out HIT and allow heparin to be safely reintroduced without any 
further testing. If ELISA is positive (OD ≥ 0.4) confirmation testing 
with SRA should be performed.5 However, studies suggest that 
the magnitude of the OD is associated with increased likelihood 
for true HIT, with an OD of greater than 2.00 associated with a 
positive SRA approximately 90% of the time.21 This suggests that 
if OD values are strongly positive (≥2.00), SRA can be deferred.5 

Due to the SRA limited availability, confirmatory testing is 
not always possible or in some situations, SRA results may be 
negative despite a positive OD. In both these cases, discussion 
with the Hematology service is recommended. 

TABLE. 4T’s Score (Adapted from Cuker et al. Blood 2012;120(20):4160-4167. doi: 10.1182/
blood-2012-07-443051.14)

4Ts 2 Points 1 Point 0 Points

Thrombocytopenia Platelet fall >50% and platelet nadir ≥20 x 109/L Platelet fall 30%-50% or platelet nadir 10-19 x 109/L Platelet fall <30% or platelet nadir <10 x 109/L

Timing of platelet count fall Onset between 5-10 days or platelet fall ≤1 day  
(prior heparin exposure within 30 days)

Consistent with days 5-10 fall, but not clear  
(eg, missing platelet counts) or onset after day 10 or 
fall ≤1 day (prior heparin exposure 30-100 days ago)

Platelet count fall ≤4 days without recent exposure

Thrombosis or other sequalae New thrombosis (confirmed); skin necrosis; acute 
systemic reaction after intravenous unfractionated 
heparin bolus

Progressive or recurrent thrombosis; non-necrotizing 
(erythematous) skin lesions; suspected thrombosis 
(not proven)

None

Other causes of thrombocytopenia None apparent Possible Definite
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WHAT WE SHOULD DO INSTEAD  
OF SENDING ELISA 
When presented with a case of thrombocytopenia, it is import-
ant for clinicians to consider a broad approach in their differ-
ential diagnosis. Hospitalists should investigate common eti-
ologies, consider the coagulation parameters, liver enzymes, 
nutritional status, peripheral blood smear, and a detailed history 
and physical exam to identify other common potential cause 
such as sepsis. 

The 4T’s score should be applied in patients who have had 
recent heparin exposure. A score of ≤3 indicates a low pre-
test probability; therefore, HIT is unlikely and further testing 
is not needed. A score of ≥4 indicates an intermediate or high 
pretest probability and should prompt clinicians to consid-
er further HIT testing with ELISA. In these situations, heparin 
should be held, and nonheparin agents should be initiated 
to prevent thromboembolic complications. In their study of 
ICU patients, Pierce et al. found that 17% of patients did not 
have a concurrent cessation of heparin and initiation of alter-
native agents despite a high clinical suspicion for HIT.1 Lastly, 
if hospitalists have concerns regarding HIT testing or man-
agement, expert consultation with the Hematology service is 
recommended. 

RECOMMENDATIONS 
• Consider a broad differential diagnosis when presented with 

a hospitalized patient with new thrombocytopenia given the 
low incidence of HIT (<5%). 

• Apply the 4T’s score in those who have thrombocytopenia 
and recent heparin exposure. A low scores 4T’s score (≤3) 
predicts a low pretest probability and further testing is not 
required. 

• Patients with moderate or high 4T’s score (≥4) should have 
the ELISA test. During this time, heparin should be discon-
tinued and nonheparin agents initiated while waiting for test 
results.

• Confirmatory testing with SRA should be performed for all 
positive ELISAs; however, they can be deferred in patients 
with strongly positive OD (≥2.00) on ELISA. 

CONCLUSION 
In the opening clinical scenario, the 4T’s score would have 
been 2 (1 point for the platelet count, 1 point for the platelet 
count fall after 10 days, 0 points for thrombosis, and 0 points 
for an alternative cause of thrombocytopenia), indicating a low 
pretest probability. Further HIT testing should be deferred as 
the likelihood for HIT is low. In this case, the more likely etiolo-
gy for his thrombocytopenia would be sepsis. Therefore, hep-
arin can be safely reinitiated once the platelet count recovers. 
This case helps to illustrate the importance of keeping a broad 
differential in cases of thrombocytopenia in the hospitalized 
patient while concurrently applying the 4T’s score to determine 
appropriateness for further HIT testing. Ultimately by choosing 
wisely, we can help reduce the cost and safety implications of a 
falsely positive HIT diagnosis. 

What do you do? 

Do you think this is a low-value practice? Is this truly a “Thing 
We Do for No Reason”? Let us know what you do in your prac-
tice and propose ideas for other “Things We Do for No Rea-
son” topics. Please join in the conversation online at Twitter 
(#TWDFNR)/Facebook and don’t forget to “Like It” on Face-
book or retweet it on Twitter.
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