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Antibodies specific for PF4/heparin complexes (HIT antibodies) are a hallmark of heparin-

induced thrombocytopenia (HIT) but only some antibody-positive patients experience 

thrombocytopenia and/or thrombotic complications (1). It is generally agreed that the 

serotonin-release assay (SRA), which detects heparin-dependent platelet-activating 

antibodies, is useful for identifying the subset of patients who are at risk for 

thrombocytopenia and/or thrombosis. The SRA is considered by some to be the “gold 

standard” assay for HIT diagnosis (2–5), but is technically demanding, involves use of 

radioactivity and is routinely available only through a small number of referral laboratories. 

We recently described a relatively simple method for detecting platelet-activating HIT 

antibodies based on expression of p-selectin (CD62p) by normal platelets treated with 

patient serum and exogenous platelet factor 4 (PF4) in the absence of heparin (6). Each of 57 

patient samples studied were positive for HIT antibodies in a standard solid phase screening 

assay (IgG polyvinylsulfonate-PF4 ELISA, BloodCenter of Wisconsin, Milwaukee, WI) but 

only 33 were SRA-positive. Most, but not all of the SRA-positive samples, but none of the 

SRA-negative samples induced CD62p expression (6). These findings showed that while the 

PF4-augmented CD62p expression assay was highly specific for detection of platelet-
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activating HIT antibodies, its sensitivity was not sufficiently high to recommend it as a 

substitute for the SRA (6).

We have now defined new conditions that greatly improve the sensitivity of the CD62p 

expression assay for detecting “pathogenic” (SRA-positive) HIT antibodies. In the modified 

assay, platelets are pre-incubated with 62.5µg/mL human PF4 for 20 minutes at room 

temperature prior to addition of patient serum. In preliminary studies, this incubation time, 

temperature and concentration of PF4 were shown to be optimal for maximum induction of 

platelet CD62 expression (data not shown). The optimized assay was evaluated using 53 of 

the 57 HIT sera studied previously (6) after removing four samples that produced 

inconsistent results in the SRA. Testing was performed using platelet pools as targets, each 

pool comprising platelets from 2–3 healthy, randomly selected, group O blood donors. 

Known positive control (SRA+) and negative control samples were included in each run. All 

53 samples were positive in the PF4/ELISA and 29 were also SRA-positive. Results 

obtained when PF4 and patient serum were added simultaneously to test platelets (6) are 

shown in Fig 1A where it can be seen that there is considerable overlap of CD62p 

expression values obtained with SRA-negative and SRA-positive samples. In contrast, when 

platelets pre-treated with PF4 were used as targets, strong positive reactions were obtained 

with each of the 29 SRA-positive but none of the SRA-negative sera (Fig 1B). It is apparent 

from Fig 1B that a cut-off defining a “positive” reaction can be selected (e.g. delta MFI of 

8500) such that results obtained with the CD62p expression assay correlate perfectly with 

those obtained using the SRA. These findings cannot be explained simply on the basis of 

antibody strength (optical density in PF4/ELISA) because there was substantial overlap 

between the SRA-positive and SRA-negative groups in that assay (6).

The key difference between the optimized CD62p expression assay (Fig1B) and its 

predecessor (6) is incubation of test platelets with PF4 prior to adding patient serum. A 

comparison of results shown in Fig 1B with those obtained when PF4 and patient serum 

were added simultaneously to platelets (Fig 1A) and the prior demonstration that activating 

HIT antibodies directly bind to PF4-treated platelets (6) suggests that increased sensitivity 

may be related to a structural modification induced in PF4 when it reacts with platelet 

glycosaminoglycans that is preferentially recognized by platelet-activating HIT antibodies. 

Studies are under way to characterize the molecular basis of this interaction.

In contrast to the SRA, the CD62p expression assay can be performed by any laboratory 

capable of isolating platelets from suitable donors and performing flow cytometric analysis 

and does not involve use of radioisotopes. Recently, the American Society of Hematology 

targeted inappropriate HIT testing as part of its “Choosing Wisely” campaign (7), a medical 

stewardship initiative, because of concern about “high false-positive rates” of commonly 

used HIT immunoassays and “substantial harm” that can result from incorrect diagnosis (7). 

Other published platelet activation assays have been unable to replace the cumbersome SRA 

due to suboptimal diagnostic accuracy (8, 9).

A limitation of our study is that we utilized non-consecutive archived samples that were 

available in sufficient quantities. Although we had no prior knowledge of how these samples 

might behave in the PF4-aumented CD62p expression assay, it is conceivable that the same 
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close correlation between CD62p expression and SRA test results might not be found in a 

prospective study in which consecutive samples are evaluated. Another shortcoming is 

absence of detailed clinical information about patients tested, since a positive SRA assay is 

not a perfect surrogate for clinical HIT (10). A planned study will examine these issues.

If further studies show that the optimized CD62p expression assay can effectively be 

substituted for the SRA, a modified HIT diagnostic algorithm including clinical information 

and timely, easy-to-obtain CD62p expression test results could facilitate rapid and accurate 

identification of HIT among heparin-treated thrombocytopenic patients.
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Figure 1. SRA-positive, but not SRA-negative patient samples induce platelet CD62p expression 
in platelets pre-treated with PF4 in the absence of heparin
Results shown were obtained with 53 samples from patients suspected of having HIT, all of 

which gave positive results in the IgG PF4 ELISA. Twenty-four samples were SRA-negative 

(open circles) and 29 were SRA-positive (closed circles). CD62p expression induced by 

SRA-positive samples was markedly enhanced with PF4-pretreated platelets (1B) relative to 

PF4 added to platelets at the time of serum incubation (1A). All positive reactions were 

significantly inhibited by high dose (100 U/mL) heparin (data not shown). Values on the 

ordinate depict median fluorescence intensity (MFI) obtained with patient sample minus 

MFI obtained with pooled normal serum. Horizontal bars depict average MFI obtained with 

each sample group. Horizontal dotted line in 1B depicts MFI of 8500 which completely 

differentiates SRA-negative from SRA-positive samples. Platelets isolated from a pool of 2–

3 group O donors were incubated with human PF4 for 20 minutes at room temperature (RT) 

Padmanabhan et al. Page 5

Thromb Haemost. Author manuscript; available in PMC 2016 November 25.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



(1B) or not preincubated (1A) prior to addition of patient serum for 60 minutes. Platelet 

events were gated by GPIIb positivity and CD62p expression was measured by flow 

cytometry as previously described (6). Asterisks indicate significance of the difference 

between mean MFI values obtained with SRA-positive and SRA-negative samples [Mann 

Whitney; p<0.0001 (****)].
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