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 Platelet a great immunomodulatory cell 
• Brief Overview of Platelet Functions

 The Non-Hemostatic Aspects of Transfused Platelets
• Blood platelets are important reservoirs of soluble mediators
• Machine learning and inflammatory aspects of transfused 

platelets
• Interaction between transfused platelets and endothelial cells

 CONCLUSION : Getting the right product to the right patient !
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Major platelet tasks 
in hemostasis and 
immunity.

Platelets circulate in 
blood, surveying the 
vasculature for

(A) hemostatic and
(B) immune stress
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Platelet receptors. List of receptors in human platelets categorized by their major functional types.
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Platelet payloads. List of bioactive mediators released by human platelets categorized by 
their major functional roles.
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Process and 
Storage time

« storage
lesion »

mtDNA, 
BRMs … 

concentration

TRANSFUSION

Platelets

Biological 
response 
modifiers (BRMs)

Blood transfusion and inflammation: Platelet components associated 
with acute transfusion reactions

All patients received transfusions with high 
levels of platelet-derived mediators.
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Platelet concentrates storage and biological response modifier release. (Front Med (Lausanne). 

2018 Feb 27;5:42)

Blood transfusion and inflammation: Platelet components associated 
with acute transfusion reactions
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Platelet

 Hypothetical mechanisms by which platelet membrane CD40/CD40L and soluble 
CD40L might regulate interactions between immune cells. 

CD40/CD40L, is well known for its roles of bridging between innate and 
adaptive immunity

(1) Garraud et al, Crit Care 2013, (2) Cognasse et al, Front Imunol 2015

Platelets can interact
with numerous immune 
cells such as 
• B cells,
• T cells,
• Neutrophils,
• Macrophages,
• Endothelial cells,
• Natural killer (NK) 

cells
• Dendritic cells (DC)
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 Platelet a great immunomodulatory cell 
• Brief Overview of Platelet Functions

 The Non-Hemostatic Aspects of Transfused Platelets
• Blood platelets are important reservoirs of soluble mediators
• Machine learning and inflammatory aspects of transfused 

platelets
• Interaction between transfused platelets and endothelial cells

 CONCLUSION : Getting the right product to the right patient !
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Increased levels of sCD40L in 
transfused blood are 
associated with transfusion-
related Adverse Events (AEs) 
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Bioactivity of IL-27- and sOX40L-rich pathologic 
PLT supernatant

• IL-27 bioactivity was tested on isolated, purified blood B 
lymphocytes 

• sOX40L bioactivity was tested on isolated, purified, 
activated blood T lymphocyte
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Vox Sang. 2015

• Levels of such cytokine-like factors increased 
significantly during storage, 

• but no significant difference was detected 
between PRT- and control PCs. 
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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. 
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Soluble CD40L and CD62P levels differ in single donor apheresis platelet 
concentrates and Buffy-coat-derived pooled platelet concentrates –

Transfusion in press – Sut et al.

• SDA-PCs appeared 
more activated than 
PPCs at the end of the 
production step (i.e., 
prior to storage);

• However, pro-
inflammatory soluble 
factors increases in 
PPCs than in SDA-
PCs during storage.

• In SDA-PCs, PAS-D 
(65%) led to reduced 
secretion of sCD62P, 
but favored secretion 
of sCD40L, compared 
with the alternative 
PAS-E.Conclusion: These data stress the importance of the 

production (processing) steps of PC manufacture, and 
of storage. 
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Extracellular mitochondria, produced by 
platelets, at the midpoint of a potent 
mechanism leading to inflammatory 

responses

Extracellular mitochondria are present in various 
situations where platelets are known to be activated

(I) Extracellular mitochondria (as detected by mtDNA quantification) 
are found at higher concentration in PFP of platelet storage bags that 
have cause adverse transfusion reaction to the recipient (no adverse 
reaction group [n = 61] vs adverse reaction group [n = 74] matched in 
term of storage duration). 

Dr Boilard: Centre de Recherche du Centre 
Hospitalier Universitaire de Québec, Faculté de 
Médecine de l'Université Laval, Quebec, QC, 
Canada
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 Platelet a great immunomodulatory cell 
• Brief Overview of Platelet Functions

 The Non-Hemostatic Aspects of Transfused Platelets
• Blood platelets are important reservoirs of soluble mediators
• Machine learning and inflammatory aspects of transfused 

platelets
• Interaction between transfused platelets and endothelial cells

 CONCLUSION : Getting the right product to the right patient !
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 We investigated a large series of AEs after platelet component transfusions 
reported. 

 We used a combination of clinical observations, ex vivo and in vitro 
investigations, and mathematical modeling systems. 

 We calculated the statistical association of a large variety (n = 17) of 
cytokines, chemokines with acute inflammatory potential in patients 
presenting with transfusion-related Adverse Events . 

The machine learning base models could be used for predicting the 
probability of adverse reactions, with a goal towards better informing the 

clinician prior to a transfusion decision.
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 Decision-tree learning : that proved Acute transfusions reaction (ATRs) are 
dependent on the level (amount) of a given cytokine-like platelet product.

 We further modelled the risk of the patient presenting either a FNHTRs or an 
AATRs, depending on the amount of the chemokine MIP-1α.

A. Assays without IL13 (among 16 assays, the 
success rate of the sCD40L model was the 
highest, 78%)

B. Assays with IL13 (among 17 assays, the 
success rate of the IL13 model was the highest, 
82%).

Decision-tree learning: febrile non-hemolytic transfusion reactions (FNHTRs), 
atypical allergic transfusion reactions (AATRs), Acute transfusions reaction (ATRs)
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Decision tree. Assays from a set of 
101 training samples with 18 
attributes (age of the blood sample; 
age of the donor; PLT count; and 
levels of Gro-a, sCD40L, 6-Ckine, 
CXCL9, IL-23, MIP-1a,IL-13,IFN-c, 
IL-15, MDC, IL-33, CCL19, CD62P, 
RANTES, and mtDNA). 

The success rate of the IL-13 
model was the highest: 83%
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 Platelet a great immunomodulatory cell 
• Brief Overview of Platelet Functions

 The Non-Hemostatic Aspects of Transfused Platelets
• Blood platelets are important reservoirs of soluble mediators
• Machine learning and inflammatory aspects of transfused 

platelets
• Interaction between transfused platelets and endothelial cells

 CONCLUSION : Getting the right product to the right patient !
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Platelets (and Transfused Platelets) are critical in maintenance of endothelial barrier 
function

 A: when platelet numbers are sufficient, semipermeable endothelial barriers that restrict 
transfer of water and proteins out of systemic and alveolar capillaries are maintained and 
protected. 

 Release of stabilizing factors by platelets is one mechanism for endothelial barrier 
maintenance.

Physiol Rev 96: 
1211–1259, 2016
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 C: activated platelets can induce or amplify increased permeability of alveolar 
and systemic endothelial barriers in inflammation. 

 Several mechanisms have been proposed or demonstrated in experimental models, 
including release of platelet factors that disrupt endothelial barriers, signaling of 
endothelial cells, and interaction with PMNs and monocytes, leading to 
disruption of endothelial bonds and leak of fluid, proteins, and RBC. 

Platelets (and Transfused Platelets) are critical in maintenance of endothelial barrier 
function but also induce increased endothelial permeability in inflammation. 

Physiol Rev 96: 
1211–1259, 2016

Transfused 
Platelets ?
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Endocan/ESM-1 is a proteoglycan secreted by endothelial cells under the 
control of proinflammatory cytokines. 

We aimed to measure endocan activity (EA.hy926 endothelial cells) in 
supernatants of PLT components (PCs), implicated in serious adverse reactions 
(SARs) or not (no.AR), sampled at different stages during storage.

Transfusion. 2018 Feb;58(2):439-445. 

PLT activation does not induce endocan release
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We next investigated the bioactivity of the no.AR and SAR PC supernatants aged 0 
to 3 or 3 to 5 days on EA.hy926 cells by measuring IL-6 and endocan secretion after 
6- or 24-hour exposure to the supernatant. 

IL-6 and endocan secretion were significantly higher for cells stimulated with 
SAR than those stimulated with the no.AR PC supernatants, regardless of the 
time in storage. 

There was a significant correlation between IL-6 and endocan secretion after 
of EA.hy926 cell activation.
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 Platelet a great immunomodulatory cell 
• Brief Overview of Platelet Functions

 The Non-Hemostatic Aspects of Transfused Platelets
• Blood platelets are important reservoirs of soluble mediators
• Machine learning and inflammatory aspects of transfused 

platelets
• Interaction between transfused platelets and endothelial cells

 CONCLUSION : Getting the right product to the right patient !
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 Transfusion of platelets is generally safe and largely beneficial to patients. 
 On rare occasions, SARs, occur with clinical presentation of acute inflammation.
 In all cases investigated to date, either based on clinical observations or tested 

experimentally, Biological response modifiers (BRMs) (such as sCD40L) are found 
to be in close association. 

CONCLUSION : Getting the right product to the right patient !

 Transfusion-linked inflammation is likely the result of a combination of factors 
related to the Donor, the BC, and the Recipient. 

 Unfortunately the main factor that can be targeted at present is the BC
 Transfusion medicine may become one of the first medical specialties where 

personalized medicine comes into effect: “How can a given patient be given the 
BC most suited to his or her condition”?

Since 20 years: A growing interest from the scientific 
community !!!

Main reviews: 
• Aubron C et al Critical Care (London, England). 2018
• Koupenova M et al Circ Res. 2018 ***
• Sut C et al Front Med (Lausanne). 2018
• Kapur R et al J Immunol 2015 ***
• Jenne CN et al Platelets. 2015
• Morrell CN et al Blood. 2014 ***
• Vlaar AP et al Lancet. 2013 ***
• Refaai MA et al Thromb Res. 2011 
• Hod E et al Br J Haematol. 2008 
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