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Platelets as immune cells: 

Introduction



Platelets contribute to the resolution of inflammation by a multitude of factors



The key roles of platelets in modulating inflammatory processes

All these events makes platelet a great 

immunomodulatory cell 

Rick Kapur et al J Immunol June 15, 2015



Major platelet tasks 

in hemostasis and 

immunity.

Platelets circulate in 

blood, surveying the 

vasculature for

(A) hemostatic and

(B) immune stress



Platelet receptors. List of 

receptors in human 

platelets categorized by 

their major functional 

types.



Platelet membrane innate 

immunity and toll-like 

receptors involved in the 

immune response and 

pathogenesis

TLRs can recognize both broad 

microbe-specific pathogen-

associated molecular patterns 

(PAMPs) and host-derived damage-

associated molecular patterns 

(DAMPs), and these receptors are 

crucial for orchestrating and 

sustaining the inflammatory 

response to both types of danger 

signals.

@ Hind Hamzeh-Cognasse



Platelet payloads. List of bioactive mediators released by human platelets categorized by 

their major functional roles.



The role of microparticles in inflammation and transfusion

Platelets, 2017; 28(3): 214–221. DOI: 

10.1080/09537104.2016.1265924



Platelets as immune cells:

Transfusion context



Process and Storage time

« storage lesion »
TRANSFUSION

Biological response 

modifiers (BRMs)

Blood transfusion and inflammation: Platelet components associated 

with acute transfusion reactions

All patients receiving a platelet transfusion 

receive platelets, along with high levels of 

platelet-derived mediators accumulated in the 

platelet component.



A B

Platelet

???

Platelets - Other Cells Interactions : sCD40L (CD154) – CD40 



CD40 Ligand/Platelet: storage



CD40 Ligand/Platelet: Clinical Correlates



This study clearly showed 

that sCD40L levels are not 

fully predictive of SARs, but 

leaves open the possibility of 

❖ The comorbities of the 

recipient, 

❖ Genetic susceptibility 

(high affinity binding of 

sCD40L by off target 

receptors), 

❖ Or a causal disease 

condition,

Or all three. 



Not only sCD40L …

Fig. 1. Assessment of 

immunomodulatory factors in 

ATR-associated and control PCs.



Dr Boilard: Centre de Recherche du Centre Hospitalier Universitaire de Québec, Faculté de Médecine de l'Université Laval, Quebec, QC, Canada

Platelet concentrates that had been 

associated with adverse transfusion 

reactions in human recipients 

contain higher concentrations of 

extracellular mitochondria.

Using fluorescence and 

transmission electron 

microscopy (TEM), we 

found that unactivated 

platelets contain an 

average of ∼4 

mitochondria.



The Lipid Composition of Platelets 

concentrates and the Impact of Storage

Our study highlights bioactive lipids in SDA-PC 

during storage and some lipids that could shed 

light on the onset of adverse reaction in 

recipients. 

• Indeed, in the case of an AR, LPA species expressions 

are increased in SDA-PC whereas other lipid mediator 

expressions are decreased. 

• It is interesting to note that during SDA-PC storage, 

lipid concentrations rise for the LPA species, TXB2, 5-

HETE, 8-HETE, 15-HETE, RvD1, RvD2, 17-HDoHE 

and 8,9-EET compared to LPC expressions, which 

decrease during storage.

@ Anne Claire Duchez



➢ Recently, we investigated, the HMGB1 release 

through single donor apheresis-Platelet 

Concentrates - associated or not with SARs -

process and during their storage. 

➢ We provide first evidence that levels of soluble 

HMGB1 are also strongly associated with SARs. 

Ann Transl Med. 2020 Feb;8(4):140. 

HMGB1 stimulates effector 

function from immune cells.

Front. Immunol., 20 March 2013. 

https://doi.org/10.3389/fimmu.2013.00068



As evidenced in this study, there is a 

difference in terms of release 

(sCD40L and sCD62P vs. HMGB1) 

depending on the stress associated 

with preparation of the PC and 

storage lesions

Various stress can cause different 

platelet responses.



Blood transfusion and inflammation: Platelet components associated 

with acute transfusion reactions

❖ Blood transfusions are associated with adverse reactions during or after the 

transfusion (190 acute transfusion reactions for 100 000 Transfused blood

products).

The blood transfusion reactions are classified as follows:

✓ Mild (Category 1) – Urticarial reaction.

✓ Moderate (Category 2) – Severe hypersensitivity reaction, Febrile non-

hemolytic reactions, Bacterial contamination, Pyrogens.

✓ Severe (Category 3) – Acute intravascular haemolysis, Septic, shock, Fluid 

Overload, Anaphylactic shock, TRALI (Transfusion-related acute lung injury).

❖ TRALI  is the leading cause of 

transfusion-related mortality, with an 

estimated mortality rate of 5% to 8% 

of transfusion-related deaths.

Alexander PJ Vlaar,et al The Lancet, 2013



We developed a mouse model of 

immune TRALI, to investigate the 

participation of platelets, and 

particularly the specific function of the 

CD40/CD40L (sCD40L) complex, to 

its pathophysiology. 

Scientific Reports | (2019) 

9:12536

Inhibition of the CD40/CD40L 

immunomodulator interaction 

significantly reduced 

communication between immune 

and/or endothelial cells and the 

development of pulmonary edema. 

Hence, our results indicate that 

targeting of the CD40/CD40L 

interaction could be an 

important method to prevent 

TRALI.



Blood Transfus. 2022 

May;20(3):177-179. 

Transfusing the right platelet concentrate to the right patient in 

terms of inflammation



➢We will be able to optimize the delivery of 

the best product to treat each patient in a 

precise and personalized manner

CONCLUSION : Key messages

✓ The various data found in the literature consolidate the hypothesis that activation of 

the platelets in PCs may directly play a role in an inflammatory response within 

the recipient post-transfusion.

✓ In order to minimize the risk of transfusion reactions, consideration should be 

given to reducing the concentration of sCD40L and other BRMs accumulate in 

storage

✓ A transfusion of labile blood products involves elements related to 

the donor, the product and the recipient. 

✓ By taking into account the characteristics of the three “factors” in 

transfusion (donors, products and patients) and analyzing 

databases – with inflammatory factors - using machine-learning 

type biomathematics tools, 
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