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Platelets are Damage Sensors

Very high numbers

Expendable - anucleate and mass produced

Extremely sensitive

Multiple effector functions

Li, Zarbock, Hidalgo. Platelets as autonomous drones for hemostatic and immune surveillance.  J Exp Med 2017
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What do we want platelets to do?



Healthy Volunteer



Trauma Hemorrhage



Vulliamy et al, Blood Advances 2020. DOI: 10.1182/bloodadvances.2020001776

Diminished platelet adhesion to collagen in trauma-induced coagulopathy



Impaired platelet aggregation in response to ex vivo stimulation

J Trauma 2012, DOI: 10.1097/TA.0b013e318256deab



Platelet numbers are preserved – but lower counts are prognostic

J Trauma 2011, DOI: 10.1097/TA.0b013e318227f67c





Platelet transfusions do not support aggregation during active hemorrhage



Platelet transfusions do not support aggregation during active hemorrhage

Ongoing 
bleeding 

Normal range



Why are platelet transfusions ‘ineffective’?

Is something in the blood ‘switching off’ platelets?
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Why are platelet transfusions ‘ineffective’?

Are transfused platelets doing something else??



Why are platelet transfusions ‘ineffective’?

Are transfused platelets doing something else??
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Figure 2: Platelet transfusions 
reduce fibrinolysis during trauma 
haemorrhage. A, EXTEM 
maximum lysis (ML). B, 
Plasminogen Activator Inhibitor-1 
(PAI-1). C, tissue Plasminogen 
Activator (tPA). D, Plasmin-
antiplasmin complex (PAP). Tukey 
box plots (A and D); * p<0.05, 
**p<0.01, Wilcoxon rank-sum test. 
Bars denote mean with 95% 
confidence interval; * p<0.05, ** 
p<0.01, paired T-test (B and C). n.s., 
not significant.



Why are platelet transfusions ‘ineffective’?



Are platelets in whole blood different?





Clinical Evidence
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What do the guidelines say?

Keep platelets >50x109/L (or >100x109/L if 
coexisting TBI ) (Grade 2B)

Early and repeated monitoring of hemostasis 
(Grade 1C)

Avoid routine use of point-of-care platelet function 
testing (Grade 1C)

Give a high platelet:pRBC ratio (Grade 2B)
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Early significant thrombocytopenia is rare



Platelet counts take time…
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Tools to guide platelet transfusion

Baksaas-Aasen K, Ann Surg  2019
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Novel tools - Microfluidics
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What do the guidelines say?
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When are platelets NOT indicated?



Understanding 
complexity





Thank you
Email: p.vulliamy@qmul.ac.uk

Twitter: @paulvulliamy
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