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Glanzmann thrombasthenia:  
 autosomal recessive disorder of  
 platelet aggregation caused by 
 quantitative or qualitative defects 
 in integrins αIIbβ3

Glanzmann thrombasthenia



Major platelet integrin (50 000 à 100 000 sites )
Major role in platelet aggregation

αIIbβ3 INTEGRIN
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αIIbβ3 Activation States and Functional Roles

Ławkowska, K.; Bonowicz, K.; Jerka, D.; Bai, Y.; Gagat, M. Integrins in Cardiovascular Health and Disease: Molecular Mechanisms and Therapeutic Opportunities. Biomolecules 2025, 15, 233. 



BLEEDING SCORE
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Modified from Blaauwgeers MW, AJH, 2020
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BLEEDING MANIFESTATIONS

• Mainly characterized by mucocutaneous symptoms
• Variable severity from minor to life-threatening hemorrhage



Psychological impact of bleeding

88 people with GT and 29 carers of children/young people with GT aged <16 years

Khair K., Res Pract Thromb Haemost. 2024;8:e102586 



Diagnostic flowchart



Diagnostic flowchart



Light Transmission Aggregometry (LTA) 

A.Eckly, INSERM U949
Strasbourg

Visual of platelet aggregates formation by electron microscopy

aggregation

aggregation

Addition of platelet agonist (ADP, collagen, ristocetin, TRAP,
or arachidonic acid)

PRP Platelet Rich Plasma
PPP Poor Platelet Plasma



ADP 0.5 µM
ADP 2.5 µM
ADP 5 µM

Ristocetin 0.625

Ristocetin 1.5

Collagen 2 µg/mL

Arachidonic acid 1 mM

TRAP 25 µM

TRAP 10 µM

TRAP 50 µM

Absence or markedly reduced platelet aggregation with all agonists, except for ristocetin



Diagnostic flowchart



PLATELET GLYCOPROTEINS – FLOW CYTOMETRY

Resting Number of sites

Number of sites

PLATELET FLOW CYTOMETRY



GLANZMANN THROMBASTHENIA IN ALL ITS FORMS



LEUKOCYTE ADHESION DEFICIENCY (LAD-III)

van de Vijver E, Blood, 2012

Robert P, J immunol, 2011

Pasvolsky, JEM, 2007 

Fagerholm SC, Am J Clin Exp Immunol, 2014

Recessive autosomal disorder

Severe bleeding phenotype

Osteopetrosis

Recurrent infections

Essential cytoplasmic 
cofactor for the activation 
of β1, β2 and β3 integrins

FERMT3



CALDAG-GEFI DEFICIENCY

Canault M, Int. J. Mol. Sci., 2020

Crittenden JR, Nature Medicine, 2004 

Canault M, JEM, 2014

Canault M, JEM, 2014

PMA

RASGRP2-AR



GLANZMANN THROMBASTHENIA IN ALL ITS FORMS



AD

Spontaneous integrin activation

Nurden A, STH, 2011
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GLANZMANN THROMBASTHENIA-LIKE SYNDROME ASSOCIATED WITH MACROTHROMBOCYTOPENIA

Membrane

Kunishima, Blood, 2011



ACQUIRED GLANZMANN THROMBASTHENIA



Diagnostic flowchart from clinical findings to genetic confirmation



MUTATION SPECTRUM FOR ITGA2B AND ITGB3 GENES

NURDEN A., HUMAN MUTATION, Vol. 36, No. 5, 548–561, 2015



• To make ACMG/AMP rule specifications for ITGA2B and ITGB3
• Classifications of 70 pilot ITAG2B/ITGB3 variants

Reduction of VUS from 29% to 20%



GENETIC BASIS

ITGA2B                                                                                                                       222 variants 

ITGB3                                                                                                                        147 variants 
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Diagnostic parameters Role
CBC (PLT, Hb, MCV) To screen for anemia
Ferritinemia To screen for iron deficiency

Investigations required for routine evaluation of patients with Glanzmann thrombasthenia

PLT:  platelet count; Hb: hemoglobin; MCV:  mean corpuscular volume



BSS (n = 2) or GT (n = 12)





Diagnostic parameters Role
CBC (PLT, Hb, MCV) To screen for anemia and iron deficiency
Ferritinemia To screen for anemia and iron deficiency
Anti-HLA antibodies screening To select treatment strategies, ensure efficacy, and 

anticipate tolerance of platelet concentrates 
administration

Anti-αIIbβ3 antibodies screening (MAIPA) To select treatment strategies, ensure efficacy, and 
anticipate tolerance of platelet concentrates 
administration
To evaluate the risk of fetal/neonatal 
thrombocytopenia

Investigations required for routine evaluation of patients with Glanzmann thrombasthenia

PLT:  platelet count; Hb: hemoglobin; MCV:  mean corpuscular volume



TRANSFUSION :

ImmunizationαIIb
PLT

Healthy Donor

PLT

GT

+ β3 PLTPLT + β3αIIb

Healthy DonorGT

• Clearance of PLTs
• Inefficient 

transfusion

Anti–HLA/αIIbβ3 PLATELET ANTIBODIES
Concizumab

Fiore, BJH, 2018; Nurden, Transfus Med Rev, 2018

HLA HLA



0-81% 67-100%

Anti–HLA/αIIbβ3 PLATELET ANTIBODIES



Anti-HLA Abs

Anti-αIIbβ3 Abs
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