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• The central question is: how can AI help transfusion

medicine move from simple product conformity to patient-

centred performance?

• AI is not here to replace medical expertise, but to support

better, faster and safer decisions for clinicians, biologists

and transfusion specialists.

https://www.efs.sante.fr/
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Intrinsic quality goes beyond formal compliance.

For the future, we need to connect regulatory quality with clinical performance in specific patient 

contexts.

https://www.efs.sante.fr/
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The future challenge: moving from “minimum regulatory” control to fit-for-

purpose quality that predicts clinical efficacy

• Define quality through clinical use: the right component for the right indication (active bleeding ≠ 

prophylaxis ≠ immunological/inflammatory risk).

• Move from “compliant” to “performing” quality: complement regulatory criteria with functional and 

robustness indicators truly correlated with expected benefit.

• Segment the offer and secure decisions: accept several target qualities (e.g., haemostasis-oriented vs 

inflammation-oriented platelets; standard RBCs vs phenotyped/extended compatibility RBCs), with clear 

allocation rules.

• Control variability (donor–process–storage): manage the main sources of dispersion to optimise

added value and reserve high-level products for situations where they change prognosis.

• Create system value: Fit-for-purpose means fewer losses, better continuity, and more clinical 

confidence, based on data.

https://www.efs.sante.fr/
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What we measure today (Classical QC)… and What it does not tell us
French Official Journal No. 0136, 13 June 2025 – list and characteristics of labile blood components

Product 

family
Product

Quality control: what is 

measured

RBC 

components

RBC concentrate / paediatric, 

volume-reduced, plasma-reduced, 

irradiated, thawed and specific 

additive-solution variants

Haemoglobin (g); haematocrit 

(%); residual leukocytes 

(/unit); haemolysis (%); 

residual proteins (g); residual 

glycerol (g)

Platelet 

components

Pooled or apheresis platelets, with 

additive solution, divided, thawed, 

volume-reduced, plasma-reduced, 

irradiated, pathogen-reduced and 

paediatric variants

Volume (mL); pH at 22°C at 

end of storage; platelet 

content; concentration (G/L); 

residual leukocytes; residual 

proteins; residual amotosalen; 

unit visual control (swirling, 

colour, absence of clots)

Plasma

Quarantined, apheresis, 

amotosalen/UVA-treated, pooled, 

thawed, lyophilised, fractionation 

and autologous plasma variants

Volume; factor VIII (IU/mL); 

fibrinogen (g/L); residual 

leukocytes, platelets and 

RBCs; residual amotosalen; 

residual moisture; 

reconstitution time; post-

reconstitution FVIII/fibrinogen; 

total proteins

Regulatory QC is essential for conformity and 

safety, but it remains a “minimum vital standard”: 

it is not sufficient to predict clinical performance.

Concrete examples

• RBCs: correct Hb/Hct and haemolysis below 

threshold do not guarantee in-vivo survival, 

deformability, microcirculation or oxygen 

delivery.

• Platelets: content + pH + swirl reflect 

minimum viability, but imperfectly predict flow-

dependent haemostasis, increment/CCI and 

pro-inflammatory/activation potential.

• Plasma: FVIII/fibrinogen and residual cells do 

not capture global function — pro/anti-

coagulant balance, thrombin generation or 

endothelial effects.

https://www.efs.sante.fr/
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Where Quality Is Gained or Lost: the Vein-to-Vein Chain

• A modern quality 

strategy must collect and 

integrate data across the 

entire process.

• AI becomes relevant 

when we want to 

combine these many 

weak signals into useful 

prediction.

https://www.efs.sante.fr/
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https://www.linkedin.com/search/results/all/?keywords=

cognasse%20and%20EHA&origin=GLOBAL_SEARCH

_HEADER

• Proteomic signature (soluble CD40 ligand / OX40L / IL-27 / HMGB1)

• Lipidomic signature

• Mitochondrial DNA / extracellular mitochondria

• Microparticles

• MicroRNAs

The challenge is to 

connect these markers 

with the recipient profile 

and clinical outcomes.

https://www.efs.sante.fr/
https://www.linkedin.com/search/results/all/?keywords=cognasse%20and%20EHA&origin=GLOBAL_SEARCH_HEADER
https://www.linkedin.com/search/results/all/?keywords=cognasse%20and%20EHA&origin=GLOBAL_SEARCH_HEADER
https://www.linkedin.com/search/results/all/?keywords=cognasse%20and%20EHA&origin=GLOBAL_SEARCH_HEADER


• This study shows that sCD40L levels alone do not fully 

predict adverse transfusion reactions.

• It leaves open the possibility that recipient comorbidities, 

genetic susceptibility, pre-existing underlying disease, or 

combinations of these factors may contribute to severe 

adverse reactions.

Proteomic signature (soluble CD40 ligand / OX40L / IL-27 / HMGB1)

The transfusion triad: 

“donors–products–

recipients”.
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Proteomic signature (soluble CD40 ligand / OX40L / IL-27 / HMGB1)



efs.sante.fr

efs.sante.fr

• Platelet concentrate storage profoundly remodels lipid metabolism, 

with potential effects on platelet activation and inflammation.

• Depending on product type (SDA-PC vs BC-PC) and storage duration,

some soluble biomarkers evolve differently and are associated with the 

occurrence or absence of post-transfusion adverse reactions.

Lipidomic signature

https://www.efs.sante.fr/


• Extracellular mitochondria, correlated with platelet activation, could serve as biomarkers for 

predicting transfusion complications.

• This major Blood publication links 

extracellular mitochondria 

released by activated platelets to 

the initiation of inflammatory 

responses during transfusion.

Mitochondrial DNA / Extracellular mitochondria
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• Sphingolipids and microparticles 

regulate endothelial integrity.

• Platelet storage modifies the 

effect of platelet vesicles.

Burnouf T et al., Journal of Biomedical Science, 2023

Platelet-derived vesicles and microparticles

https://www.efs.sante.fr/
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Platelet microRNAs

microRNAs: 

biomarkers in 

transfusion?

• microRNAs are small non-coding RNAs that regulate gene 

expression.

• Platelets release microRNAs that influence platelet 

reactivity.

• MicroRNAs could become biomarkers to guide personalised

transfusion.

https://www.efs.sante.fr/


• Regulatory QC is essential for conformity and safety, but it is a “minimum vital standard”.

• Innovative parameters of blood components, especially inflammatory parameters, represent future 

biomarkers in transfusion.

• However, they are not sufficient on their own to predict clinical performance.

Adapted from Fabrice Cognasse et al., Blood Transfusion, 2022 (PMID: 35302482).
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CONCLUSION

• That future is no longer 

theoretical. 

• The question is no longer what 

the best platelet product is, but 

how many platelet products a 

modern transfusion service 

should maintain 

• Paradigm shift: moving from a 

single platelet product approach to 

a diversified, indication-specific 

platelet inventory.

• Limits of traditional thinking: binary trade-offs (cold vs room temperature, safety vs function, etc.) are 

insufficient to meet varied clinical needs.

• Patient-centered requirements: different conditions demand distinct platelet functions (circulatory persistence vs

immediate hemostatic action).

• Modern transfusion strategy: managing a range of platelet products (room temperature, cold-stored, pathogen-

reduced, …) with a focus on optimizing inventory rather than identifying one “best” product.

https://www.efs.sante.fr/
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