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INTRODUCTION and AIM OF THE STUDYINTRODUCTION and AIM OF THE STUDY
Heparin-induced thrombocytopenia (HIT) is a severe complication of heparin treatments associated with a high 
risk of venous and arterial thrombosis. HIT is often difficult to diagnose in clinical practice since most patients 
present several potential causes of thrombocytopenia. A scoring system named 4T’s and based on four criteria 
(i.e. Thrombocytopenia, Timing of platelet count fall, Thrombosis or other sequelae, oTher cause of 
thrombocytopenia) is currently used to evaluate the probability of HIT before laboratory testing. Recently, a 
rapid lateral flow immunoassay (LFIA) based on the use of PF4/polyanion complexes linked to biotin as 
antigens and of gold nanoparticles coated with antibodies specific to biotin has been developed (Stic Expert 
HIT®, Stago Asnières France). This test is IgG-specific since gold particles are immobilized on the nitrocellulose 
strip by anti-human IgG and become visible as a colored line when IgG antibodies to PF4/heparin complexes 
are present in the patient sample (1).
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PATIENTS AND METHODS (1)PATIENTS AND METHODS (1)

Aims of this study
� To evaluate the performances of this rapid assay in a large prospective cohort of patients with suspected HIT. 
� To compare the results obtained with serum and plasma samples
� To evaluate the inter-reader reproducibility of assay

Suspected HIT
All patients with clinical suspicion of HIT were included
380  Consecutive patients were enrolled between February to October 2012 in 10  different centers. 43 
patients were excluded since clinical information and/or plasma/serum samples were missing. 337 patients were 
thus analyzed in this prospective study.

The Clinical history was recorded and the probability of HIT was evaluated using the « 4T’s » score (2) blind to 
the results of the STic EXPERT HIT. 

STic EXPERT ® HIT was performed on Serum and Plasma in each center with a reading done independently 
by two different technicians or biologists

Centralized assays (Tours Hospital, France) : - Asserachrom HPIA IgG (Stago, France) 
- Serotonin Release Assay (SRA)

The diagnosis of HIT was confirmed when both SRA an d H/PF4 ELISAThe diagnosis of HIT was confirmed when both SRA an d H/PF4 ELISA were positivewere positive

PATIENTS AND METHODS (2)PATIENTS AND METHODS (2)
 Patients included 
n 337 
Age, years * 70 [24 – 93] 
Gender  (M/F) 187/150 
Heparin or GAG administered 

LMWH 
UFH 

LMWH/UFH 
Undefined 

 
192 
125 
18 
2 

Platelets  count before heparin * 
(G/L) 

185 [14 – 1600] 

Platelets  count nadir  * (G/L) 77 [4 – 289] 
Day of suspicion * 7 [ 1 – 67] 
Indication of heparin 

Prophylaxis in medical patients 
Prophylaxis in surgical patients 

Treatment of thrombosis 
Cardiopulmonary bypass surgery 

Undefined 

 
105 
54 

102 
66 
10 

* Median [Extreme values]  
 

 

RESULTS (1)RESULTS (1)

The diagnosis of HIT was confirmed in 42 
patients i.e. 12.5% of suspected HIT

 Patients  with  HIT 
n 42 
Gender  (M/F) 25/17 
Age, years * 74 [24 – 91] 
Heparin administered 

LMWH 
UFH 

LMWH/UFH 

 
5 
33 
4 

Platelets  count before heparin 
(G/L) * 

180 [96 – 341] 

Platelet count nadir   (G/L) * 72 [26 – 142] 
Day of suspicion * 8 [1 – 30] 
Indication of heparin 

Prophylaxis in medical patients 
Prophylaxis in surgical patients 

Treatment of thrombosis 
Cardiopulmonary bypass surgery 

 
9 
3 
13 
17 

* Median [Extreme values]  
 

 

� HIT was excluded (negative SRA) in 94 of 97 patients 
identified as LR.  Therefore, the negative predictive value (NPV) 
of the “4 T’s” score was 96.8%.
� (*) Importantly, these 3 patients identified as having developed 
HIT despite a low 4T’s score had undergone cardiac surgery with 
cardiopulmonary bypass

2. The “4 T’s” score and exclusion of HIT

3. STic EXPERT ® HIT : Inter Reader reproductibility

1. Positive diagnosis of HIT

  STic EXPERT ® 

HIT (plasma)  

Risk of HIT according 
to the « 4T’s » score  

Negative  

246 
(73.6%) 

Positive  

88 
(26.4%) 

 
Low risk 

(LR) 

 
95  

(28.4%) 

 
85 

0 HIT 

 
10 

3 HIT * 
 

Intermediate  
(IR) 

 
207  

(62%) 

 
150 

0 HIT 

 
57 

24 HIT 
High risk 

(HR) 
32  

(9.6%) 
11 

1 HIT ** 
21 

14 HIT 
 

 

DISCUSSION DISCUSSION -- CONCLUSIONCONCLUSION

  HIT 

"4T's" Score  No Yes 

Low Risk (LR) 97 
(28.8%) 94 3* 

Intermediate 
Risk (IR) 

207 
(61.4%) 183 24 

High Risk (HR)  33 
(9.8%) 18 15 

 

 

5. Performances of the “4 T’s” combined with STic EXP ERT® to exclude HIT

� One major advantage of the LFIA STic Expert HIT ® is the possibility of obtaining a result in less 
than 40 minutes. A strategy based on results of bot h the 4Ts score and this assay can therefore be 
proposed for the management of patients with suspec ted HIT in emergency conditions. 
� The Stic Expert HIT ® can be performed both on serum and plasma and a neg ative result is able to 
confidently rule out the diagnosis of HIT since NPV  and negative LR values are excellent (>99% and 
< 0.1,respectively). 
� These performances are particularly useful in LR or  IR patients, for whom heparin treatment can 
be continued safely if the Stic Expert HIT ® is negative

� The diagnosis of HIT was excluded in all patients 
with a Low or Intermediate pre-test probability of 
HIT and negative STic Expert ® HIT

If the pre-test probablility of HIT 
is about 10% (Intermediate risk
by the 4T’s score), the post-test 
probability of HIT will reach 43% 

if Stic Expert ® HIT is positive 
(LR+ 6.06), and will be lower
than 1% if Stic Expert ® HIT is

negative (LR- 0.03).

Figure 1 : Principle of the Lateral Flow Immunoassay t o 
detect IgG antibodies against PF4/polyanion complexes

Goat anti-human IgG bound on the 
nitrocellulose membrane hold IgG complexes 
only. Others complexes (IgA or IgM) and free 
gold nanoparticles continues to migrate and 
are captured at the control line by specific 
Abs. A well visible line appears and allows to 
validate the experiment.

1- Sample 2- Nanoparticles mobilisation 3- Positive strip

Patient’s Abs IgG, IgA, IgM bind 
biotinylated PF4/polyanion.
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PLASMA (n = 332) SERUM  (n = 257) �The inter reader reproducibility was excellent  whether the 
test was performed on plasma (kappa test ratio = 0.95) or on 
serum (kappa = 0.93)

� All doubtful (+/-) results were considered as positive.

� An excellent concordance (kappa 0.86) was evidenced 
between data obtained with fresh plasma and serum.

4. Performances of STic EXPERT ® to exclude HIT compared to asserachrom HPIA ®

STic Expert ® HIT

Plasma - +

HIT
No 245 47
Yes 1** 41

STic Expert ® HIT

Serum - +

HIT
No 188 38
Yes 0 33

Asserachrom HPIA ® IgG

Plasma - +

HIT
No 246 49

Yes 0 42

Ss : 97.6% PPV : 46.6%
Sp : 83.9% NPV : 99.6%
LR + : 6.06 [4.65 - 7.91]
LR - : 0.03 [0 - 0.20]

Ss : 100% PPV : 46.5%
Sp : 83.2% NPV : 100%
LR + : 5.95 [4.45 - 7.95]
LR - : < 0.001

Ss : 100% PPV : 46.2%
Sp : 83.4% NPV : 100%
LR + : 6.02 [4.66 - 7.77]
LR - : < 0.001

(**) This negative result was 
not confirmed by the 
centralized center after testing 
a defrosted sample. 

LR -
0.03

LR +
6.06
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CI 95% (Confidence interval 95%)
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� The pre-test probabilities were defined according to the 
frequencies of HIT in our 3 groups of patients (Low, 
Intermediate and High Risk) 

� The post-test probabilities were then calculated 
according to the positive and negative likelihood ratios 
(LR+ and LR-) of the Stic Expert® HIT and data 
obtained with plasma samples (theorem of Bayes). 


