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Focus for this talk: 

Can hemoadsorption do more than just removing from blood 
cytokines and endotoxins? 

=

Can hemoadsorption also act at the cellular level?

Hemoadsorption and cell-mediated immunity  



HEMOADSORPTION: Possible mechanisms of action in sepsis  
Endotoxins Cytokines

Ronco et al. Artificial Organs 2003

Peng et al. Critical Care 2014
Rimmelé et al. Anesthesiology 2012 Rimmelé et al. Crit Care 2013 Seffer et al. Blood Purif 2021

PathogensLeukocytes

Polyethylene beads- Direct removal of activated leucocytes through 
adsorption  
- Interaction sorbent-leucocyte leading to a 
modification of expression of leucocyte surface 
markers (ex: HLA-DR increase)

Chemokine 
concentration 
gradient



• 3 works 
• 3 different teams 
• 3 different continents 
• 3 different hemoadsorption cartridges

Data to support this?  



Srisawat et al. Crit Care 2018

- 59 septic patients 
randomized to receive 
either PMX-HP either 
standard ttt

- Expression of leukocyte 
surface markers at D1 and 
D3 



Srisawat et al. Crit Care 2018

Interaction sorbent-
leucocyte leading to a 
modification of 
leucocyte surface 
markers expression 
(ex: HLA-DR increase) 

Down regulate the 
activation of 
neutrophils expressed 
by the increase of 
CD11b in the standard 
group

= sort of “leucocyte 
reprogramming”



Rimmelé et al. Crit Care 2013



Rimmelé et al. Crit Care 2013

Leukocyte adsorption on the beads 

Electronic microscopy 
and immunofluorescence 
pictures showing 
leucocytes adsorption on 
adsorptive polymer 



Rimmelé et al. Crit Care 2013

Activated cells are preferentially adsorbed on the beads  



Rimmelé et al. Crit Care 2013

Modification of the lymphocyte function following 
monocyte adsorption on the hemoadsorption beads with 
IL-8 release 

Lymph Intracellular ATP production



Rimmelé et al. Crit Care 2013

Effects on the lymphocyte function reversed when cells 
adsorption blocked by EDTA   



Cantaluppi et al. Crit Care 2010

- 10 critically ill patients with sepsis-associated AKI 
- Effects of their plasma on granulocyte adhesion, apoptosis and functional alterations of cultured human kidney 
tubular epithelial cells. 

- In vitro model of plasma adsorption 
- Assessment of the protective effect of unselective removal of soluble mediators by the Amberchrom CG161 M resin 
on septic plasma-induced tubular cell injury. 



Decrease of the TEC apoptosis with hemoadsorption 

Cantaluppi et al. Crit Care 2010



Cantaluppi et al. Crit Care 2010

Reversal of the septic plasma-induced alteration of TEC polarity with hemoadsorptin 



Hotchkiss et al. Nat Rev Immunol 2013

HA can interact with Innate immunity AND adaptive immunity!  



CONCLUSION

1) Hemoadsorption may be helpful in sepsis via the direct removal of DAMPS and PAMPS (LPS, 
cytokines) 

2) Thanks to technological improvements, new hemadsorption devices can adsorb leukocytes 
(monocytes and polynuclear cells +++)  and pathogens 

3) Hemoadsorption does also act at the cellular level through complex mechanisms
- Modification of leukocyte surface markers
- Modification of leukocyte function
- Modification of other cells (TECs) function 

4) Both INNATE and ADAPTIVE immunity seem accessible to modulation via hemoadsorption   
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