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The clinical spectrum of AKI syndrome



Sepsis is life-threatening organ dysfunction caused
by a dysregulated host response to infection.

Septic shock is a subset of sepsis in which profound
circulatory, cellular and metabolic abnormalities are associated

with a greater risk of mortality than with sepsis alone.
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• The percentage of KDIGO Stage 3 is higher in the SA-AKI

than in the OC-AKI cohort and characterized by a more

frequent need of RRT (p < 0,001).
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• Stage 3 AKI increased the risk of progression to Acute Kidney Disease (AKD) and Chronic Kidney

Disease (CKD) in a follow-up period of 3 months (OR 8,19, p < 0,001)

SIN-AKI study
A.O.U. “Maggiore della Carita’” Novara- ITALY







Intensive Care
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Intensive CareOpal SM, Infect Dis 1999



Intensive Care
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Come dializzare? Anarchia dai recenti RCTs

Timing…..Dose…..Anticoagulazione
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Ronco et Al Artif Organs 2003

The Peak Concentration Hypothesis



Rosner MH, Ronco C et al, CJASN 2021



Mass Separation Processes

a) Separation by barrier or membrane    (dialysis, ultrafiltration) 

b) Separation by solid agent or sorbent   (adsorption, ion exchange)



Chemical structures of cellulosic and synthetic polymeric membranes for blood purification: 

the concept of High Performance Membranes (enhanced clearances + biocompatibility)







The 3 layers of the oXiris® membrane





Nakamura, Transfusion and Apheresis Science, 2009

PMMA: Cytokine Adsorption Properties





Ostermann M et al, BPU 2023: Rome consensus meeting on dialysis nomenclature





Van der Waals forces
generated by the interaction
between electrons of one
molecule and the nucleus of
another molecule (weak and
generally reversible).

Ionic bonds generated by electrostatic
attraction between positively charged
and negatively charged ions. (Typical of
exchange ion resins)

Hydrophobic bonds, generated by
the hydrophobic affinity of the
sorbent and the solute molecules.



Sorbent

Courtesy by Claudio Ronco, IRRIV



Characteristics of extracorporeal blood purification therapies available for sepsis and SA-AKI



Reduction of Pathogen Load From the Blood in 
Septic Patients With Suspected, Life-threatening 
Bloodstream Infection

https://www.clinicaltrials.gov/ct2/show/NCT04260789?term=04260789&draw=2&rank=1
https://www.clinicaltrials.gov/ct2/show/NCT04260789?term=04260789&draw=2&rank=1
https://www.clinicaltrials.gov/ct2/show/NCT04260789?term=04260789&draw=2&rank=1


Polymyxin-B hemoadsorption



Polymyxin B hemoperfusion added to conventional therapy 

significantly improved hemodynamics and organ 

dysfunction and reduced 28-day mortality in a targeted 

population with severe sepsis and/or septic shock from 

intra-abdominal gram-negative infections.



Treatment with PMX was associated with a significant change in 
median MAP (8 vs 4, p<0.05) and median (IQR) ventilator-free days

to 28 days (20 vs 6, p=0.004).

The study will be repeated…Using a precision medicine approach, 
eligibility have been modified in TIGRIS to include patients with
MODS score > 9 and EAA levels between 0.60 and 0.89.





Hemodynamic instability
High Cytokine Levels
High Ferritin
High CRP
Hypercoagulability

Admission:
Fever
Hypotension
Respiratory failure
> Mech. Ventilation

Case of  COVID-19 patient with Cytokine Storm



OVERALL SURFACE  40.000 - 45.000 m²



Intensive Care

• LPS Giorno 0: per indurre risposta 

citochinica
• LPS Giorno 7: per controllare 

tolleranza immunologica

• 12 pazienti con Cytosorb (6h a 
250ml/min in HP con Prismaflex)

• 12 pazienti senza Cytosorb

24 soggetti sani a cui sono state 
somministrate endotossine (LPS da E. 
Coli)

Jansen A, Pickkers P et Al:

la modulazione delle citochine



Intensive Care

Plasma cytokines



Intensive Care

Slide 1: Sublingual microcirculation at baseline at time 0 before Cytosorb therapy of 

this septic patient. Note the plugged vessels highlighted in red.







• Cytosorb/Jafron HA

• Cytokines captured

• No clearance of LPS

• No RRT

• oXiris membrane

• LPS-adsorption

• Cytokine clearance

• RRT

• Polymyxin B HA

• LPS binding

• No clearance of 

cytokines

• No RRT

Polysterene

fibre

5mg 

polymyxin B/

gr 

polysterene

• Seraph 100 HA

• Binding of bacteria, 

virus, fungi

• No RRT

DIFFERENT TARGETS FOR EBP THERAPIES

and Sequential Therapies……
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Adsorption:

what

to do?



ADQI # 30: Adsorption-based EBPT, Vicenza June 2023



Extracorporeal and novel therapies for SA-AKI



ADQI 28: Sepsis Associated AKI



53

Platform trial: A type of randomized clinical trial design in which multiple 

interventions can be evaluated simultaneously against a common control group 

with flexibilities of allowing new interventions to be added and the control group 
to be updated throughout the trial



vincenzo.cantaluppi@med.uniupo.it
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