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Introduction 

• Platelet function disorders (PFD): rare, bleeding severity varies, and 
clinicians are often unfamiliar with the appropriate evaluation and 
treatment.

• PFDs include heritable and acquired conditions.

• Some are associated with thrombocytopenia, and some have a 
normal platelet count. 



Acquired causes of platelet dysfunction and 
thrombocytopenia

• Kidney or liver disease: Uremia or chronic liver disease (including due to chronic 
excess alcohol)

• Dysproteinemias :Abnormal paraproteins in multiple myeloma or Waldenstrom 
macroglobulinemia, Hyperviscosity

• Myeloproliferative neoplasms (MPNs): cause acquired von Willebrand syndrome.
• Drug-induced: 
-Aspirin: Irreversibly inhibits cyclooxygenase-1, causing aggregation abnormalities similar to inherited aspirin-like defects. 

-NSAIDs: reversibly inhibit cyclooxygenase-1 and cause abnormal platelet aggregation similar to aspirin

-P2Y12 inhibitors – Impair ADP aggregation responses

-BTK inhibitors – Inhibitors of Bruton tyrosine kinase (BTK), used for lymphoid malignancies, can increase bleeding risk due to platelet

dysfunction.

-SSRIs – are not considered a major cause of platelet dysfunction, although some agents have been reported to interfere with certain 
aggregometry tests

-Agents that inhibit integrin alphaIIbbeta3 (previously called GPIIb/IIIa) can induce Glanzmann thrombasthenia-like abnormalities in 
platelet function



Epidemiology  

• In the world:

-GT: The prevalence is approximately 1 in 1 million. Transmission is autosomal recessive

-BSS: The prevalence is approximately 1 in 1 million. Transmission is usually autosomal recessive, but autosomal 
dominant forms also exist. 

• In Iran:

1398:

Disorders Patients 

Hemophilia 5948

VWD 1137

Plt.disorders 518 (GT=406/BSS=112)

Others 3175



Mechanism 
• Platelet adhesion to the vascular 

subendothelium at the site of injury:
Disorders of platelet surface receptors include Glanzmann 
thrombasthenia and BSS

• Platelet activation and secretion of granule 
contents

• Aggregation of multiple platelets

• Platelet interactions with clotting factors



When to suspect?

• there is a bleeding phenotype despite normal screening tests of 
hemostasis

• bleeding disproportionate to the degree of thrombocytopenia

• thrombocytopenia unresponsive to immune thrombocytopenia (ITP) 
therapies

• multiple affected relatives

• syndromic features suggestive of a particular IPFD



Bleeding 

• mucocutaneous bleeding and bruising, beginning soon after trauma, 
rather than joint and muscle bleeds or delayed soft tissue hematomas

• Quebec platelet disorder is an exception that causes delayed bleeding

• bleeding due to an IPFD is identified earlier and more frequently in 
females.

• Females with IPFD have higher bleeding scores than males and more 
skin bleeding and increased bleeding related to menses and 
childbirth.

• Males may only present after bleeding with hemostatic challenges.



Bleeding assessment tool











Laboratory testing

• CBC:  

Plt count: with or without thrombocytopenia

• PBS: 

-Plt size:  small /giant

-Plt granules: hypo/ giant plt granules     

Giant granules in neutrophils 

• Coagulation testing: PT/PTT/VWF

• Basic metabolic panel, liver function tests, iron studies 



Peripheral Blood Smear

BSS Gray PLT syndrome



Platelet function testing 

• Platelet aggregometry is the gold standard test for diagnosing platelet 
function disorders.

• Traditional aggregation assays use a panel of platelet agonists to 
evaluate platelet activation and aggregation in vitro.

• Either whole blood or platelet-rich plasma is tested depending on the 
technique.

• Common agonists used include ADP, arachidonic acid, collagen, 
epinephrine, a thromboxane A2 mimetic, and ristocetin.





Glanzmann thromboasthenia



Bernard Soulier syndrome





Flow cytometry

• GT

• BSS



Treatment 

• Counseling and communication

• Major bleeding or major surgery

• Minor bleeding or minor procedures

• Other treatments

• Obstetric considerations 

• Implications for first degree relative



Counseling 

• Drugs and medications to avoid, such as anti-platelet drugs, unless 
there is an important indication.

• Planning is needed to treat and prevent bleeding from hemostatic 
challenges.

• For some IPFDs with significant  bleeding, avoidance of contact sports 
may be appropriate.

• Good dental hygiene is important to limit the need for future dental 
procedures.

• Routine cancer screening should be done.

• Related health issues requiring consideration include iron deficiency.



Platelet transfusion

• Platelet transfusions should be considered for serious bleeding and 
major surgery in patients with more severe IPFD

• Unique to GT is the risk of developing alloantibodies to integrin 
alphaIIbbeta3 and/or HLA antigens, resulting in refractoriness to 
platelet transfusions, This leads to the risk that a more serious 
bleeding event in the future could not be effectively treated with 
platelet transfusions.



• Dosing:

-Dosing Typically, one apheresis unit or six units of whole blood derived 
platelets are transfused, with clinical assessment.

-For IPFDs that impair aggregation or activation but not initial platelet 
adhesion (eg, Glanzmann thrombasthenia), animal models suggest 
there is in vivo competition between transfused platelets and the 
patient's dysfunctional platelets; dosing needs for those disorders may 
be fourfold greater. 



Recombinant factor VIIa

• a "bypassing therapy" originally developed for hemophilia that can 
promote clotting by activating a later step in the coagulation cascade.

• It is thought to promote thrombin generation at sites of vascular 
damage in patients with IPFDs.

• Dosing: 90 mcg/kg

• most individuals  would need from one to three doses per admission.

• risk of thrombosis and the cost.





Minor bleeding or minor procedures

• Local therapies

• Desmopressin 

• Antifibrinolytic agents:

-Tranexamic acid, 25 mg/kg per dose orally every six to eight hours or 10 mg/kg 
intravenously three times per day.

• Hormonal contraceptives 



Desmopressin 

• Dosing: 

-IV/SC= 0.3 mcg/kg once daily for 3-5 days

-dilute in 50cc NS and infused over 30 min





• TPO-RAs – A thrombopoietin receptor agonist:
-TPO-RA :  expected to raise the platelet count, not to correct the underlying platelet dysfunction. 

used in several thrombocytopenic IPFDs including MYH9-related disease, Wiskott-Aldrich 
syndrome/X-linked thrombocytopenia, Bernard-Soulier syndrome, and ANKRD26-related 
thrombocytopenia

• Hematopoietic stem cell transplant and gene therapy:

some severe forms of IPFDs who have frequent major bleeding episodes may be 
treated with more aggressive (and potentially curative) therapy

Glanzmann thrombasthenia, congenital amegakaryocytic thrombocytopenia (CAMT), Chediak-Higashi 
syndrome and Wiskott-Aldrich syndrome



GT and pregnancy 









Thanks for attention


