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WhatWhat are microparticlesare microparticles

Circulating procoagulant Microparticles (MPs) are Circulating procoagulant Microparticles (MPs) are 
pathogenic markers of enhanced coagulability pathogenic markers of enhanced coagulability 
associated to a variety of disorders and released associated to a variety of disorders and released 
from stimulated blood and vascular cells.from stimulated blood and vascular cells.

Cellular MPs are submicrometric fragments Cellular MPs are submicrometric fragments 
resulting from the remodeling of the plasma resulting from the remodeling of the plasma 
membrane in response to numerous conditions, membrane in response to numerous conditions, 
including activation and apoptosis.including activation and apoptosis.
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Piccin A, et al. Blood Rew 2007
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Characteristics of MPsCharacteristics of MPs

The general consensus is that MPs are small <1µm.

Microparticle membranes consist mainly of lipids and 

proteins.

Expose the anionic phospholipid phosphatidylserine.

Express membrane antigens that reflect their cellular 

origin and the cellular processes triggering their 

formation.
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Haemostasis and cell membrane remodeling

Microparticles = in vivo cell
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MicroparticlesMicroparticles

Long Long shelfshelf lifelife ((≈≈ 6 6 daysdays))

BindBind to Annexin Vto Annexin V

ReleasedReleased fromfrom manymany bloodblood cellscells

BearBear CDs, TF, TM, GP CDs, TF, TM, GP IIIIbb--IIIIIIaa, , ……
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Clinical usefulness of MPs study

Modulate the Hemostatic balance  and can cause its 
disruption.
Procoagulant MPs in Immune-mediated Thrombosis.
Procoagulant MPs in Atherothrombosis.
Angiogenesis and MPs.
Circulating MPs : Effectors in the Tuning of Thrombotic 
Propensity Associated with Cardiovascular Risk.
Pharmacological Modulation of Circulating MPs.
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GenerationGeneration of microparticlesof microparticles
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Cellular Cellular originorigin of microparticlesof microparticles

PlateletPlatelet (activation of coagulation)(activation of coagulation)
Endothelial Endothelial cellscells (auto(auto--immune diseases,TTP, immune diseases,TTP, 
activation of coagulation)activation of coagulation)
MonocytesMonocytes (inflammation, infection, (inflammation, infection, ……))
LeucocytesLeucocytes (inflammation, (inflammation, ……))
LymphocytesLymphocytes ((diabetesdiabetes mellitusmellitus,,……))
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Platelet activation

Resting Activated
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Platelet activation

Resting Platelet Activation Adhesion and spreading
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Taraboletti et al. Am J Pathol 2002

Endothelial MPs
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BiologicalBiological effectseffects of microparticlesof microparticles

ProcoagulantProcoagulant ((phospholipidsphospholipids))
ProthromboticProthrombotic (TF (TF bearingbearing µµP, TF P, TF upregulationupregulation, , 
plateletplatelet--leucocytesleucocytes aggregatesaggregates))
EnhancementEnhancement of of monocytemonocyte--endotheliumendothelium
adhesivenessadhesiveness
ProPro--inflammatoryinflammatory (TNF(TNF--αα,,……))
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Microparticles as a diagnosticMicroparticles as a diagnostic markermarker
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Martinez et al., Am. J. Physiol (2005)

Association of Microparticles with Disease
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Microparticles as a Microparticles as a riskrisk for for diseasedisease
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Cause and consequence of disease statesCause and consequence of disease states

ProcoagulantProcoagulant
ProPro--inflammatoryinflammatory

DISEASEDISEASE

MicroparticlesMicroparticles
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ClinicalClinical applicationsapplications

PrognosisPrognosis of of myocardialmyocardial infarctioninfarction..

FollowFollow--upup and therapy monitoring of patients and therapy monitoring of patients 
withwith myocardialmyocardial infarctioninfarction..

PrognosisPrognosis of of reccurrencereccurrence riskrisk..

DiabetesDiabetes, , MalignancyMalignancy, , PregnancyPregnancy..
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PathologicalPathological variations of microparticlesvariations of microparticles

Elevated in M.I.Elevated in M.I. (x2 to x10)(x2 to x10)
Elevated in cancer Elevated in cancer (predictor of metastasis?) (predictor of metastasis?) 
Increased Predicts vascular complications in diabetesIncreased Predicts vascular complications in diabetes
Elevated in Elevated in haemophiliahaemophilia (x10)(x10)
During During NovosevenNovoseven ((VIIaVIIa) therapy) therapy
Correlates with severity of hypertensionCorrelates with severity of hypertension

NoteNote: : responds to therapy efficacyresponds to therapy efficacy
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ProcoagulantProcoagulant MicroparticlesMicroparticles

ManyMany studiesstudies ongoingongoing in Europe, in Europe, JapanJapan, , 
USA.USA.
ManyMany clinicalclinical data data presentedpresented..
PatentedPatented technolytechnoly availableavailable for for measuringmeasuring
MPsMPs coagulant coagulant activityactivity..
MethodsMethods in in developmentdevelopment: Elisa, Latex (?), : Elisa, Latex (?), 
OthersOthers (?)(?)
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Microparticle measurementMicroparticle measurement
Different methodologies are available for MPs 
determination:

Flow cytometry rely on the antigenic composition of 
MPs and allow them to be enumerated according to 
their cellular origin.

ELISA capture on Annexin V or antibody and 
determination of procoagulant activity of MPs.

Dave
Aniara Footer



Measurement, Characterisation of Microparticles

Flow Cytometry:
Only « large microparticles (> 0.4 µ) are 
measured (size, content).
Characterised by antibody/label used.

Activity/Immuno-Assay:

All MPs are measured (including < 0.4 or 0.1 µ)
Measurement of associated procoagulant 
activity (PS equivalent).
Identification of cell origin with MoAbs.
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Cellular Cellular originorigin of microparticlesof microparticles

PlateletPlatelet (activation of coagulation)(activation of coagulation)
Endothelial Endothelial cellscells (auto(auto--immune diseases,TTP, immune diseases,TTP, 
activation of coagulation)activation of coagulation)
MonocytesMonocytes (inflammation, infection, (inflammation, infection, ……))
LeucocytesLeucocytes (inflammation, (inflammation, ……))
LymphocytesLymphocytes ((diabetesdiabetes mellitusmellitus,,……))
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ConclusionsConclusions

New New AssayAssay for a New for a New ParameterParameter in Full in Full «« ConcertConcert »»
withwith PresentPresent Scientific Scientific ApproachesApproaches..

ManyMany New New ClinicalClinical Applications.Applications.

Can Can bebe usefuluseful for for diseasedisease reccurrencereccurrence, , prognosisprognosis, and , and 
monitoring of monitoring of therapytherapy efficacyefficacy..

High High potentialpotential, in , in clinicalclinical practice, practice, providedprovided the the prepre--
analyticalanalytical variables are variables are wellwell controlledcontrolled..
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