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FUNCTIONAL ASSAYS FOR 
HIT CONFIRMATION

Diagnosis of HIT, in patients with a 
significant HIT clinical probability 
(4Ts ’  score  o r  HIT  Exper t 
Probability score), and positive 
for heparin dependent antibodies, 
must be confirmed with functional 
assays. These assays are performed 
at a low (0.10 to 1.00 IU/ml) and 
a high (10 to 100 IU/ml) heparin 
concentration, and possibly without 
heparin, as this helps identification 
of aspecific reactions. Positive 
criteria for assayed samples are 
a positive platelet activation at 
a low, but not at a high, heparin 
concentration. Many different 
assays are available and have 
been recently reviewed elegantly 
by F. Mullier’s group. Assays are 
designed with the use of platelet 
rich citrated plasma, or with washed 
platelets. Platelet donors need to 
be characterized and selected, 
as there is an important donor’s 
variability for platelets’ activation 
by heparin dependent antibodies. 
Fc RIIA (CD32) platelet surface 
density and polymorphism (His 
or Arg at position 131) could be 
one of the parameters explaining 
the platelet donor variability. 
However, sensitivity is higher when 
washed platelets are used, and 
platelet donors’ variability is lower, 
probably as the result of a slight 
platelet activation and PF4 release 
and binding onto the platelet 
surface during washing process. 

Among functional assays, the C14-
Serotonin Release Assay (SRA) is 
considered as the gold standard for 
the diagnosis of HIT. Usually, four 
donors are used, and the assay is 
positive if SRA is > 20 % at low 
heparin concentration and < 20% 
at high concentration, or without 
heparin. Some inconclusive results 
can be faced, especially when SRA 
is borderline or slightly positive, 
and differences without heparin or 
at a high concentration are weak. 
These inconclusive cases account 
for most of discrepancies when 
comparing assays’ performances. 
SRA is considered to offer up 
to date the highest specificity 
and sensitivity for diagnosis of 
HIT. Recently, an assay variant 
performed with PF4 was proposed 
(PF4-SRA) and reported as offering 
a higher sensitivity but probably a 
lower specificity. 

The Platelet Aggregation Test (PAT) 
is frequently used in laboratories 
where SRA is not available and 
it is performed with platelet rich 
plasmas (PRP) from 4 selected 
donors tested separately, each PRP 
being mixed with the tested patient 
plasma at a low and a high heparin 
concentration. As for SRA, the test 
is positive if at least platelets from 
2 out of the 4 donors are activated 
at a low heparin concentration, but 
not at a high one. 



Another functional assay, Heparin 
Induced Platelet Aggregation 
(HIPA), is available and is 
performed with washed platelets 
(from 4 selected donors), mixed 
with the tested plasma, introduced 
in a micro-Elisa well. Platelet 
aggregation is evaluated by the 
naked eye and can highly be operator 
specific. The assay is positive when 
2 out of the 4 donors produce a 
positive aggregation. This HIPA 
method is mainly used in Germany, 
and in few other laboratories outside 
this country. Other assays are 
available, including the generation 
of microparticles, release of ATP, 
measurement of expressed platelet 
membrane activation proteins (flow 
cytometry), procoagulant activity 
tested as thrombin generation assay 
(TGA), and any methodology able to 
detect platelet activation. However, 
these specialized assays remain 
used in limited laboratories, and 
mainly for research applications 
(44). 

Recently, a new standardized 
and easy to use calibrated Flow 
Cytometry Assay, is being introduced 
(Emosis HIT Confirm®*): platelet 
rich plasma (from a platelet donor) 
is mixed with the tested plasma 
in presence of a low and a high 
heparin concentration and platelet 
activation is measured through the 
expression of P-Selectin (CD62) 
and GP IIb (CD41) on the platelet 
membrane. The simultaneous 
measurement of CD41 and 
CD62 expression, allows auto-
calibrating the assay, and reducing 
the platelet donor variability. 
The level of platelet activation is 
defined comparatively to another 
platelet agonist (TRAP), and the 
measurement of platelet surface 
expressed CD41/CD62, which 
allows to render a quantitative 
result. This assay is easy to set up 
and to practice, and all reagents are 
ready to use. The assay principle is 
depicted on figure 4.

*CE-marked in Europe, RUO in the USA

Figure 4: 

This figure shows the assay 
principle for the Emosis 
HIT Confirm® method. This 
functional one-step assay 
is designed with a Flow 
Cytometry technique: tested 
patient plasma is incubated 
with a normal donor platelet 
rich plasma at a low or 
high heparin concentration; 
platelet rich plasma is 
also incubated with TRAP; 
CD41 and CD62 exposed 
on platelet surface through 
activation are identified with 
anti-CD 41-PE or anti-CD 62 
FITC, by Flow Cytometry. The 
total assay time is of 30 min.
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Figure 5: 

Examples of strong positive, 
medium positive and 
negative tested plasma 
samples with the Emosis 
HIT Confirm functional assay 
(Flow Cytometry), and assay 
performances comparatively 
to SRA or HIT diagnosis by an 
expert panel (slide adapted 
from Tardy et Al., J Thromb 
Hemostas. abstract 0C 34.3, 
XXVI ISTH Berlin, 2017).

Fresh platelet rich plasma from 
only a healthy donor is needed, 
without any selection if this PRP is 
reactive with a positive control. The 
present experience shows that this 
assay can offer at least the same 
specificity and sensitivity than SRA 
(Figure 5), as recently reported at 
the XXVI ISTH congress in 2017 
(Berlin, Germany), by Tardy B et 
al. It can be used in any laboratory 

equipped with a Flow Cytometer. 

No doubt that this Emosis HIT 
Confirm® assay can rapidly become 
the method of choice for testing 
platelet activation by heparin 
dependent antibodies. n
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SRA vs Experts 105 5
18 149 13* 290

FCA vs Expert** 118 10
13 149 0 290

FCA vs SRA** 103 18
7 149 13 277

Examples and results :Examples and data set :

Sensitivity (CI 95%) Specificity (CI 95%)

SRA vs Experts 80% (73-87%) 94% (90-97%)
HIT Confirm  vs Experts 90% (85-95%) 94% (90-97%)

*8 Ref ; + 5 Ref - ** Cut-off at Youden point: 13


