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Therapeutic plasmapheresis (TP) can be either nonselective (single plasma exchange [SPE]), semi-selective (double filtration plasmapheresis) or selective (immunoadsorption) [START_REF] Sanchez | The selective therapeutic apheresis procedures: the Selective Therapeutic Apheresis Procedures[END_REF]. SPE requires replacement fluid infusion with human serum albumin (HSA) to prevent hypotension but could be suggested for treatment infusion, just as fresh frozen plasma is used in thrombotic thrombocytopenic purpura [START_REF] Mcleod | Plasma and plasma derivatives in therapeutic plasmapheresis: plasma for therapeutic apheresis[END_REF]. Indeed, each SPE session requires infusion of 60 g to 120 g of albumin according to the exchanged plasma volume and replacement fluid protocol. Moreover, the exchanged plasma volume depends on weight, hematocrit, and clinical indication. Then HSA volume and concentration could be isotonic and isovolemic or depending to baseline patient's blood albumin concentration and volemia. As HSA has several functions, we need to consider the potential benefits and adverse effects of albumin exchange when comparing different TP procedures. It is therefore crucial to understand the metabolism of albumin, its binding capacities, antioxidant power, and posttranslational modifications.

HSA, the most abundant protein in plasma, is produced by hepatocytes at a rate of 10-15 g per day and about 5% per hour is exchanged between the vascular and extracellular space. Thus, the vascular albumin pool is estimated at 118 g (40%) and the extracellular pool at 242g. Albumin has one of the longest protein half-lives (13-18 days). The tertiary structure is characterized by three homologous domains (DI, DII, DIII) connected via long flexible loops. Two subdomains, known as Sudlow I (DIIA) and 2 (DIIIA), serve as binding sites for lowmolecular-weight ligands [START_REF] Bern | The role of albumin receptors in regulation of albumin homeostasis: implications for drug delivery[END_REF]. Moreover, albumin is the major pool of thiol in plasma with 17 disulfide bridges and one-free cysteine in position 34.

Albumin is the major determinant in plasma's oncotic pressure, mainly due to its molecular mass but also its negative charge which attracts sodium [START_REF] Fanali | Human serum albumin: from bench to bedside[END_REF]. Albumin is also a primary transporter of several physiologic or pathologic substances (fatty acids, hormones, metals [iron, copper], heme, bilirubin, hippuric acid and protein-bound uremic toxins like indoles and phenols, amyloid beta protein, thiols) but also medication (antibiotics, antiepileptics, anticoagulants) [START_REF] Fanali | Human serum albumin: from bench to bedside[END_REF][START_REF] Ghuman | Structural basis of the drug-binding specificity of human serum albumin[END_REF]. Albumin is not simply a sponge: it may also an antioxidant activity [START_REF] Halliwell | Albumin: an important extracellular antioxidant?[END_REF][START_REF] Quinlan | Albumin influences total plasma antioxidant capacity favorably in patients with acute lung injury[END_REF][START_REF] Bourdon | Differential effects of cysteine and methionine residues in the antioxidant activity of human serum albumin[END_REF], anti-infectious effects [START_REF] Schneider | A pilot study on continuous infusion of 4% albumin in critically ill patients: impact on nosocomial infection via a reduction mechanism for oxidized substrates[END_REF] and interactions with the endothelium affecting vascular integrity and coagulation [START_REF] Van De Wouw | Albumin is an interface between blood plasma and cell membrane, and not just a sponge[END_REF]. We know the potential clinical implications of HAS infusion with SPE in several conditions like thyrotoxicosis [START_REF] Tańska | Therapeutic plasma exchange with albumin as a valuable method of preparing thyrotoxic patients for a life-saving thyroidectomy[END_REF], liver failure [START_REF] Kapoor | Therapeutic plasma exchange in liver failure[END_REF], Alzheimer [START_REF] Boada | Neuropsychological, neuropsychiatric, and quality-of-life assessments in Alzheimer's disease patients treated with plasma exchange with albumin replacement from the randomized AMBAR study[END_REF], medication intoxication [START_REF] Shi | MARS: optimistic therapy method in fulminant hepatic failure secondary to cytotoxic mushroom poisoning-a case report[END_REF], and another ongoing study [15]. Furthermore, posttranslational albumin modifications, which could be detected using liquid chromatography coupled to tandem mass spectrometry, are observed in diabetes, end-stage renal disease, or age-related disease. These modifications impair HSA physiological properties and may reduce HSA ability to bind ligands, decrease drug bioavailability, change colloid oncotic pressure, enzymatic properties, or impair antioxidant capacity mainly due to cysteine and thiol oxidation [16]. Moreover, modified albumin gains new properties including neutrophil stimulation and enhances reactive oxygen production leading to inflammation, endothelial dysfunction and, ultimately, cardiovascular disease [16]. Furthermore, HSA infusion may cause adverse events with the risk of contamination by infectious agents and secondary deficiency of substances fixed to albumin like medication, vitamins, hormones, and metals [17].

Thus, HSA exchange may be interesting but there is little information available on the potential modifications induced by therapeutic albumin preparations including the redox state of different pharmaceutical products [18] and substances fixed on HSA after ethanol treatment [19] except for binding metals which are controlled by national instance. Therefore, when SPE is associated with HSA infusion, we must consider the potential effects of albumin exchange and gain a better understanding by evaluating its clinical effects, including adverse effects. HSA is currently a limited, expensive resource which, in future, could be replaced by synthetic/recombinant albumin [START_REF] Fanali | Human serum albumin: from bench to bedside[END_REF]20].
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