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Diagnosing quantitative
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abnormalities
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Platelet glycoprotein disorders :
Glanzmann Thrombasthenia (1)

Bernard Soulier Syndrome
Fechtner Syndrome (1)

X-Linked Thrombocytopenia (2)

Gray Platelet Syndrome like (1)

Technology :
Quantitative flow cytometry

Sample : 
Citrated whole blood (only 100 µL)

Biological evaluations : 
(1) Schlegel N. et al.; Blood (1998), suppl. 1, 92, abst.3367.  
(2) Schlegel N. et al.; Thromb. Haemost. (1999), Suppl. 797, abst. 2524.
(3) Hézard N. et al.; Thromb Haemost. (2003), 90, 116-123.
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B I O C Y T E X

Diagnosing 
quantitative 
platelet 
glycoprotein
abnormalities :
Background :
Platelet plays a key role in
maintaining the hemostatic
balance. Activating signals lead
to platelet morphological and
biochemical modifications 
associated with variations in the
surface glycoprotein expression.
These glycoproteins constitute
major complexes involved in
adhesion (GpIb/IX/V, vWF receptor),
in aggregation (GpIIb/IIIa,
Fibrinogen receptor) or can reflect
platelet activation (GMP140, 
P-Selectin). Thrombopathies
characterized by quantitative
platelet glycoprotein abnormalities
have been widely reported.  

Platelet 
glycoprotein 
disorders : 
Glanzmann 
Thrombasthenia : 
Quantitative or qualitative 
inherited deficiency in GpIIb/IIIa.

Bernard Soulier 
syndrome : 
Inherited disorder characterized
by thrombocytopenia, giant 
platelets and GpIb/IX/V deficiency.

Fechtner syndrome : 
Thrombocytopenia associated 
with large/giant platelets.

X-Linked 
Thrombocytopenia : 
Thrombocytopenia with 
small-sized platelets.

Gray Platelet 
Syndrome like : 
α-granules defect characterised
by a reduced P-selectin exter-
nalization at the activated state.

Diagnostic test :
With      Gp/Receptors kit, the whole blood sample is diluted in presence or 
absence of TRAP (Thrombin Receptor Agonist Peptide). After dilution, this
sample is incubated with different MAb directed against human GpIIb (CD41),
GpIbα (CD42b) and GMP140 (CD62P) and with a negative isotypic control.
The mean fluorescence intensity (MFI) is measured with a flow cytometer after
addition of a staining reagent to the test tubes and to the calibrator. Through
this calibrator (coated with defined increasing numbers of MAb molecules), the MFI is converted into the
absolute number of MAb molecules bound per platelet (ABC). The results are expressed in sABC (specific ABC)
equivalent in our system to the number of Gp molecules per platelet.

Adult normal range of platelet glycoprotein expression (n=40) : 

Results expressed in sABC
Normal values have to be determined according to the age(3).

Diagnosis algorithm of inherited platelet disorders : 

Initial clinical
situation

Basic
lab-tests

Hypothesis

Hemorrhagic syndrome or            Systematic investigation
(Pre-surgery, familial history...)

Bleeding time : ↑
Platelet Count : normal or ↓

Abnormal                            Normal
aPTT

Von Willebrand disease                          Inherited platelet disorder

Confirmation tests                                       Platelet investigations

�

�
�

�
�

�

Basal state TRAP activation
GMP 140 (CD62P) < 1 000 ≥1 000
GpIIb (CD41) 51000 +/- 14000 85000 +/- 27000
GpIbα (CD42b) 38000 +/- 11000 19000 +/- 10000

Gp/Receptors test
1- Gp quantitation

2- platelet reactivity

Platelet investigations

Blood cell smears

Exclusion of pseudo 
thrombocytopenia

Personal + Familial history
+ Physical examination

Suspicion of inherited 
platelet disorder

Exclusion of Immune 
Thrombocytopenia
(PAIg +/- MAIPA)

Platelet disorder characterization 

Microscopy analysis
Platelet size / morphology 

ultrastructure

Genetic analysis
Detection of mutation 

Example of inherited thrombopathy 
tested with   Gp/Receptors :

403050

403050

10 10 10 100 1 2 3 410 10 10 10 100 1 2 3 410 10 10 10 100 1 2 3 410

10 10 10 100 1 2 3 410 10 10 10 100 1 2 3 41010 10 10 100 1 2 3 410

TYPE 1 GLANZMANN THROMBASTHENIA
FAMILY STUDY

GpIIb/IIIa
Control                   Father (homozygote)      Daughter (heterozygote)

GpIb
Control                   Father (homozygote)      Daughter (heterozygote)

LFL1 LFL1 LFL1

LFL1 LFL1 LFL1

Profond deficiency Intermediate deficiency 

Normal Normal

Results as number of Mab bound / plt Basal state               TRAP activation

50,000
1,300

28,000

41,000 55,000
40,000

100,000 
2,000 51,000

32,000
32,000 33,000


