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Why should we care?

• Platelet disorders are common (even though the 
individual disorders may be rare)

• Prevalence of inherited platelet disorders is 
between 1:1M and 3:1000 individuals.

• Up to 20% of women with heavy menstrual 
bleeding have platelet function disorders

• Frequency of surgical bleeding in PFD is high 
(19-54% of procedures)

This Photo by Unkno wn Author is licensed under  CC BY-SA

https://juku.it/two-tier-data-storage-strategy-a-gigaom-market-landscape-report/iceberg-with-underwater-view-3/
https://creativecommons.org/licenses/by-sa/3.0/
https://creativecommons.org/licenses/by-sa/3.0/
https://creativecommons.org/licenses/by-sa/3.0/
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How can we 
diagnose a 
platelet disorder?

• Differentiate normal 
from abnormal platelet 
count 

• And normal from 
abnormal platelet 
function

This Photo by Unkno wn Author is licensed under  CC BY-SA-NC

“Abnormal”“Normal”

https://www.flickr.com/photos/silkroadcollection/5413872935
https://creativecommons.org/licenses/by-nc-sa/3.0/
https://creativecommons.org/licenses/by-nc-sa/3.0/
https://creativecommons.org/licenses/by-nc-sa/3.0/
https://creativecommons.org/licenses/by-nc-sa/3.0/
https://creativecommons.org/licenses/by-nc-sa/3.0/
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How can we 
diagnose a 
platelet disorder?

• Differentiate normal 
from abnormal platelet 
count 

• And normal from 
abnormal platelet 
function

“Normal”“Abnormal”

This Photo by Unknown Author is licensed under CC BY-SA

“Abnormal”“Normal”

https://commons.wikimedia.org/wiki/File:A_dog_plays_on_a_seesaw_with_children_in_Scotland,.jpg
https://creativecommons.org/licenses/by-sa/3.0/
https://creativecommons.org/licenses/by-sa/3.0/
https://creativecommons.org/licenses/by-sa/3.0/
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Platelet Function Primer
• Light Transmission Aggregometry

This Photo by Unknown Author is licensed under CC BY

Light in Light out

PPP (blank) PRP (0%) PRP PRP PRP

https://www.frontiersin.org/articles/10.3389/fphar.2020.00698/full
https://creativecommons.org/licenses/by/3.0/
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Platelet Function Primer
• Light Transmission Aggregometry

This Photo by Unknown Author is licensed under CC BY

Light in Light out
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https://creativecommons.org/licenses/by/3.0/
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Platelet Function Primer
• Lumiaggregometry
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Qualitative Platelet Defects - Overview

• Inherited • Acquired

Platelet Function Disorders come in two flavors: 
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Qualitative Platelet Defects - Overview

• Inherited Disorders of Platelet 
Function
• Adhesion Defects
• Aggregation Defects
• Receptor/Signaling Defects
• Granule Defects

• Acquired Disorders of Platelet 
Function
• Drug-induced
• Non drug-induced

Platelet Function Disorders come in two flavors: 
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Qualitative Platelet Defects – General
• Clinical presentation:

• Primary hemostasis defect so bleeding reflects primary defect – mucous 
membranes, skin

• Bruising, petechiae
• Epistaxis, mouth bleeding (gums/teeth)
• GI bleeding
• Menorrhagia

• Increased bleeding with trauma and surgery
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Inherited Platelet Disorders - Overview

Elisa Bianchi et al. Blood 2016;127:1249-1259



Slide 13  October 30, 2025

Inherited Platelet Disorders - Overview

Elisa Bianchi et al. Blood 2016;127:1249-1259

Adhesion Defects:
Platelet type VWD

Bernard Soulier Syndrome

Collagen response deficiency
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Inherited Platelet Disorders - Overview

Elisa Bianchi et al. Blood 2016;127:1249-1259

Adhesion Defects:
Platelet type VWD

Bernard Soulier Syndrome

Collagen response deficiency
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Bernard Soulier Syndrome

• 12 year-old-female with chronic 
thrombocytopenia initially noted 
around 15 months of age; platelet 
count 60-80k/mcL with giant 
platelets noted on smear; history 
of excessive bruising and 
abnormal uterine bleeding 
requiring iron supplementation 
and PRBC transfusion

• Hemoglobin 10.2 g/dL
• Platelets 72k/mcL
• MPV 17 fL
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Bernard Soulier Syndrome – Key Points
• Autosomal recessive inherited platelet disorder
• Defect in platelet agglutination due to variants in GPIBA, GPIBB or GP9 

genes
• The second-most diagnosed inherited platelet disorder in adults 
• Commonly misdiagnosed as chronic ITP because bleeding 

manifestations are classically severe but can be moderate-mild
• Thrombocytopenia; increased platelet size
• Absent or markedly reduced aggregation response to ristocetin
• Normal response to ADP, epinephrine, collagen
• Impaired response at low thrombin concentration
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Bernard Soulier Syndrome – Board Pearls

• Low platelet count (but not crazy 
low)

• Normal coagulation studies
• Abnormal platelet function 

(agglutination)
• Abnormal bleeding
• Patients are older than GT

• BSS comes first in the alphabet, 
therefore defect is in GPIb/IX

• Agglutination is abnormal 
(ristocetin) but function is normal 
(IIb/IIIa is functional)
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Inherited Platelet Disorders - Overview

Elisa Bianchi et al. Blood 2016;127:1249-1259
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Inherited Platelet Disorders - Overview

Elisa Bianchi et al. Blood 2016;127:1249-1259

Glanzmann thrombasthenia-like disorder

Aggregation Defects:
LAD-III syndrome

Glanzmann thrombasthenia
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Inherited Platelet Disorders - Overview

Elisa Bianchi et al. Blood 2016;127:1249-1259

Glanzmann thrombasthenia-like disorder

Aggregation Defects:
LAD-III syndrome

Glanzmann thrombasthenia
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Glanzmann Thrombasthenia

• 9-month-old male presents with 
bruising, petechiae and 
epistaxis; PMD made a referral 
to CPS for suspected abuse due 
to unusual amount of bruising;

• Bleeding noted with tooth 
eruption; 

• Episode of prolonged epistaxis 
requiring ED visit and packing

• Hemoglobin 9.7 g/dL with MCV 70.1 fL
• Platelet count 278k/mcL
• PT/PTT and von Willebrand Disease 

studies are normal
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Glanzmann Thrombasthenia – Key Points
ADP Epinephrine Ristocetin
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Glanzmann Thrombasthenia – Key Points

• Autosomal recessive inheritance
• No bleeding in heterozygotes
• Absent or markedly reduced aggregation responses: no primary wave
• Normal aggregation with ristocetin
• Impaired clot retraction in most
• Typically diagnosed in infancy
• Nosebleeds, menstruation and childbearing present special challenges
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Glanzmann Thrombasthenia – Board Pearls

• Normal platelet count
• Normal coagulation studies
• Abnormal platelet function
• Abnormal bleeding
• Usually, a young patient

• GT comes second in the 
alphabet, therefore defect is in 
GPIIb/IIIa

• Because GPIIb/IIIa is THE major 
platelet receptor for 
aggregation, platelet 
aggregation is abnormal
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Inherited Platelet Disorders - Overview

Elisa Bianchi et al. Blood 2016;127:1249-1259
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Inherited Platelet Disorders - Overview

Elisa Bianchi et al. Blood 2016;127:1249-1259

Quebec Platelet Syndrome

Storage Pool Diseases:
Hermansky Pudlak and 

Chediak Higashi
Grey Platelet Syndrome
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Inherited Platelet Disorders – Storage Pool

• Platelet granules
•  (red arrow)

•  (yellow arrow)

• Lysosomes and T

• Mitochondria
• Open Canalicular System 

Neumüller J, Ellinger A, Wagner T (2015). Transmission Electron Microscopy 
of Platelets FROM Apheresis and Buffy-Coat-Derived Platelet Concentrates, 
The Transmission Electron Microscope - Theory and Applications, Dr. Khan 
Maaz (Ed.), InTech, DOI: 10.5772/60673. 
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Inherited Platelet Disorders - Overview

Elisa Bianchi et al. Blood 2016;127:1249-1259

Quebec Platelet Syndrome

Storage Pool Diseases:
Hermansky Pudlak and 

Chediak Higashi
Grey Platelet Syndrome
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Grey Platelet Syndrome
• Moderate thrombocytopenia
• Mild to moderate bleeding diathesis
• Marked decrease in alpha granules in 

platelets
• Most AR
• myelofibrosis, inflammation

Walter H. A. Kahr, and Yigal Dror Blood 2012;120:2543
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Inherited Platelet Disorders - Overview

Elisa Bianchi et al. Blood 2016;127:1249-1259
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Inherited Platelet Disorders - Overview

Elisa Bianchi et al. Blood 2016;127:1249-1259

Receptor and Signaling 
Defects:

ADP (P2Y12)
Thromboxane A2

GPVI, GPIa/IIa
G proteins

 Gq, Gi2, Gs
Effector Enzyme 

Defects
Phospholipase C-b2

PKC-Q
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Miscellaneous Disorders of Platelet Function

• Several other congenital platelet disorders are associated with abnormal 
platelet function:
• Wiskott Aldrich Syndrome:

• X-linked, immunodeficiency, thrombocytopenia, small platelets
• Associated with eczema and increased ITP

• RUNX1 – related platelet disorder
• Variable thrombocytopenia
• Variable platelet dysfunction
• Increased risk of malignancy (primarily AML)
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And the list of genes keeps growing

This Photo by Unknown Author is licensed under CC BY-NC-ND

https://www.flickr.com/photos/akdoar/2704078601
https://creativecommons.org/licenses/by-nc-nd/3.0/
https://creativecommons.org/licenses/by-nc-nd/3.0/
https://creativecommons.org/licenses/by-nc-nd/3.0/
https://creativecommons.org/licenses/by-nc-nd/3.0/
https://creativecommons.org/licenses/by-nc-nd/3.0/
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Management Principals

• Individualized based on clinical features

• Platelet transfusions indicated in the management of bleeding 
episodes or surgical procedures

• Leukoreduced platelets reduces risk of alloimmunization

• Risk of developing specific anti-platelet antibodies (GT>>>BSS)

• Antifibrinolytics

• DDAVP (Desmopressin)

• Recombinant Factor VIIa

• Novel therapies ARE in development
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Summary – Congenital Disorders

• Glanzmann 
Thrombasthenia
• Autosomal Recessive
• Severe Bleeding (young)
• Receptor Defect

• GPIIb/IIIa
• Abnormal Aggregation
• Normal Ristocetin

• Bernard Soulier 
Syndrome
• Autosomal Recessive
• Severe Bleeding (older)
• Receptor Defect

• GPIb/IX
• Normal Aggregation
• Abnormal Ristocetin
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Platelet Aggregation

Disorder Agonist

ADP Epinephrine Collagen Ristocetin

Storage Pool Deficiency 0 Absent 2nd wave 0 to + ++++

Glanzmann Thrombasthenia 0 0 0 ++++

Bernard-Soulier Syndrome ++++ ++++ ++++ 0

Signaling Defect 0 to + 0 to + 0 to + ++++
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Platelet Aggregation

Agonist Tests

Arachidonic acid and U46619 Thromboxane Pathway (aspirin)

Thrombin Multiple receptors to test full aggregation independent of ADP and 
prostaglandin pathways (sledgehammer)

ADP Specific receptor, weak agonist

Epinephrine Specific receptor to cause release of dense granules

Collagen Depends on intact membrane receptors, thromboxane pathway 
AND membrane phospholipase

Ristocetin Requires only functional GP1b/IX complex
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Summary – Congenital Defects

• Storage Pool
• Absent second wave
• Missing “chips”
• Syndromic or non-syndromic

• Signaling Defects
• Specific receptor defects
• Often mimic medication 

effects
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Qualitative Platelet Defects - Overview

• Inherited Disorders of Platelet 
Function
• Adhesion Defects
• Aggregation Defects
• Receptor/Signaling Defects
• Granule Defects

• Acquired Disorders of Platelet 
Function
• Drug-induced
• Non drug-induced

Platelet Function Disorders come in two flavors: 
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Acquired Disorders of Platelet Function

• Medications
• Chronic renal disease
• Liver disease
• Bone marrow disease
• Cardiopulmonary bypass
• Antiplatelet antibodies
• Acquired storage pool disorders
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Acquired Disorders of Platelet Function

• Statistically, probably more common
• Congenital disorders are underdiagnosed and often missed
• Mild congenital function disorders combined with inhibitory drugs may 

produce significantly more symptoms

• Most often medication related
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Acquired Platelet Dysfunction - Drugs
➢ NSAIDS
➢ Antibiotics
➢ Cardiovascular Drugs

➢ b-Adrenergic Blockers (propranolol)
➢ Vasodilators (Nitroprusside, 

nitroglycerin)
➢ Calcium Channel Blockers (Verapamil)
➢ Quinidine

➢ Psychotropic Drugs
➢ Selective serotonin reuptake inhibitors 

(SSRIs)
➢ Tricyclic Antidepressants (Imipramine)
➢ Phenothiazines (Chlorpromazine)

➢ Anesthetics
➢ Local (e.g., Dibucaine); General (e.g., 

Halothane)
➢ Chemotherapeutic Agents

➢ Mithramycin, BCNU, Daunorubicin, 
MEK inhibitors

➢ Dextrans
➢ Ethanol
➢ Vitamin E
➢ Radiographic Contrast Media



Slide 45  October 30, 2025 45

NSAIDS and Bleeding

• Reversibly inhibit cyclooxygenase
• Variable binding to COX-1/COX-2 depending on drug so relative risk of 

bleeding varies
• Combined with other drugs may worsen bleeding – eg SSRIs
• Because binding is reversible, but same site as aspirin, can interfere with 

antithrombotic effect 
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Selective Serotonin Re-uptake Inhibitors 
(SSRIs)

•  Platelets incorporate serotonin into dense     granules – by uptake 
from plasma
•  SSRIs inhibit platelet function – prolong BT, inhibit aggregation - 

secretion, prolong PFA CT.
•  Associated with increased risk of GI bleeds, transfusions following 

orthopedic surgery, and hospital admissions for bleeding



Slide 47  October 30, 2025

Platelet dysfunction in renal disease
• Uremia classically associated with platelet dysfunction

• Independent of platelet count
• Platelet adhesion defect

• Perhaps why DDAVP helps in bleeding
• Decreased platelet secretion

• Impaired arachidonic acid and prostaglandin metabolism
• Storage pool defect

• Decreased ADP, serotonin and TxA2
• Defect in GPIIb/IIIa signaling

• Impaired fibrinogen binding

• Can not forget importance of anemia in altering vascular rheology 

Due to platelet activation during dialysis?

Due to circulating Arg-Gly-Arg containing peptides?

Altered levels of endothelial NO and PGI2?
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Chronic Renal Failure: Therapeutic 
Approaches 
• Increase in Hct by RBC transfusions and erythropoietin is associated with 

correction of BT and diminished clinical bleeding

• Dialysis (hemodialysis and peritoneal) effective in correcting the BT and 
platelet aggregation defect

• Platelet transfusions

• DDAVP shortens BT in 50-75% patients

• Cryoprecipitate shortens the BT in some studies

• Conjugated estrogens (IV or oral) reported to shorten prolonged BT 
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Platelets in Liver Disease

• 6% thrombocytopenia in chronic, non-cirrhotic liver disease

• 76% mild-moderate thrombocytopenia in cirrhosis
• 13% severe thrombocytopenia (<50K/mcL platelet count)

• Platelet dysfunction

• 10-20% portal vein thrombosis; DVT and embolic disease
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Platelet Dysfunction in Liver Disease
• Defects in thromboxane A2 synthesis

• Storage pool deficiency

• GP1b abnormalities

• ?role of anemia similar to renal disease
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Summary – Acquired Platelet Defects
• Common cause of platelet dysfunction
• Suspect in a patient with new onset bleeding symptoms
• Careful medication history is important (any medication could be culprit, 

but most not associated with clinical bleeding)
• Not always unintended effect of therapy (although bleeding is not 

generally the goal)
• Liver and renal disease are potentially associated with platelet 

dysfunction
• Acquired platelet dysfunction with cardiopulmonary bypass beyond 

thrombocytopenia 
• Bone marrow disease associated with acquired storage pool disease
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Last Big Category: Thrombocytopenias
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Important Points to Remember:
• Think inherited thrombocytopenia in patient with “atypical ITP”
• Family history of ITP
• Bleeding out of proportion to the platelet count
• “ITP” with dysmorphic features or really stable platelet count or lack of 

response to therapy
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Thank You

Platelet Disorder Team

Immune Dysregulation Team

Special Coagulation Lab
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