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Acute Organ Failure







Most of the retained molecules are “middle/large”



Middle 
Molecules



Mass Separation 







Membranes                       High Flux, HCOM 
Diffusion/Convection                        High Efficiency







Innovation is mandatory…   
“unmet clinical needs”







If we want to use 
adsorption, 

we should use 
“sorbents”



Sorbents Hx

• 1850: first inorganic allumino-silicates (zeolites) used to exchange NH4
& Ca

• 1910: (we used it for) Water softeners using zeolites

• 1935: Adams & Homes synthetize the first organic ion exchange resin

• 1940-50: synthetic porous polymers (stytrene ot acrylic acid based) to 
create >>> (trade names of) Amberlyte, Duolite, Dowex, Purolite

• 1960: these polymers were used in BP tech >>>> sorbent-based BP 
tech (HP)

• 1980-2000: improved design & coating for better hemo-compatibility

• 2020: we have spectrum of devices & sorbent biomaterials for clinical 
application



Sorbent Materials

• Natural, 

• Synthetic (mostly used todays): high S/V ratio (1000 m2/gr)

• The sorbents are in different “Formats” 

• Mostly we have seen recently in “beads”, but also in the form of fibers, 
granules, powder, cylindrical pellets, Flakes,…

• The “structure” can be Macro-/Meso-/Micro-porous, 

• Mechanism : directs ads, Anion or Cation exchange< Immuno-ads. 



We have 4 classes of sorbent
(natural, synthetic)



Sorbent material can be rough & cannot be 
placed in contact with the blood



Surface can be coated, Bio-compatible, 
& thus, Performant





Sorbents



Use of Sorbent (HA) 
in Acute Medicine 



How do we use sorbents ?

Once we have a good sorbent…



HA













HA in Poisoning & Intoxications



HA in Acute Nephrology



HA for Critical Disease
AKI, Sepsis, SA-AKI, ARDS, Rhabdo., Post-CABG, Pancreatitis



Sepsis



COVID-19



ARDS



Sequential Integrated Approach to Sepsis









Seraph / PMX



PMX



EUPHAS Trial



EUPHRATES trial













Evidence



…a good trial for acute pts…

• 1- Clarify the phenotypes up to 
the endotypes of the pts that 
we want to treat in order to 
achieve:

• clear indication criteria

• Good selection of pts

• Identification of sub-phenotypes

• Definition of target effect

• 2- Endpoints in HA trials :

• Biochemical (different 
molecular targets)

• Biological (cellular & tissue 
effects)

• Physiological (vital parameters)

• Clinical (organ function/severity 
score)

• Ultimate outcomes 
(recovery/survival)



Define Sub-types & Endo-types





Biochemical Effects (IL-18)



Biochemical Effects (toxins removal)



Hemodynamic & Biological Effects



Increased HLA-DR expression by 
monocytes 

= return of the capacity of Ag presentation 



Physiological/Clinical Effects (SOFA score) 



COVID-19



Clinical Effects 



Ultimate Effects (survival)



We remove beneficial drugs !



Where we are ?



HA in Critical Medicine





Concluding Thoughts

• HA is an important therapeutic technique in the management of 
patients with acute kidney injury (AKI) and other acute nephrology 
conditions, especially in critically ill patients.

• HA can help to reduce inflammation, remove toxins, prevents 
further kidney damage, and improve patient outcomes.

• Its ability to be combined with CRRT makes it particularly versatile in 
managing complex cases, such as septic shock or toxin-mediated 
kidney injury.

• HA is generally well-tolerated. However, there can be risks such as 
coagulation disturbances or hypotension, (especially + CRRT).
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