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sepsis pt: almost never die without AKI
AKI pt: almost never die without sepsis



inflammation 

anti-
inflammation 







The net effect on the immunological phenotype 
(hypo- vs. hyper-responsiveness) 
remains highly individualized and 

causes considerable diagnostic difficulties. 













Extra-Corporeal Blood 
Purification 



Extracorporeal blood purification techniques 
(BPTs) consist of different approaches and 

methods, most of which have their origin in 
renal replacement therapy (RRT). 





Modality



Demand and capacity 
“a conceptual model”



Different RRT Modalities 





Aggressive medical management of electrolyte and 
acid-base disturbances or fluid overload might negate 

the need for RRT or forestall RRT initiation, thereby 
enabling improved allocation of finite RRT resources 



HVHF/VHVHF/PHVHF



Clotting vs Clogging



High Flux vs HCOM



HCOM



Plasmapheresis













Coupled Plasma Filtration Adsorption 



Adsorption Techniques 



Rules of sepsis therapy

According to : Sepsis: From Pathophysiology to Individualized Patient Care , Ildikó László, Domonkos Trásy, Zsolt Molnár, and János Fazakas, Journal of Immunology Research Volume 2015 

Adjuvant

Therapy

Organ support
2 or more organ

failures

Focus Control
Antibiotics, Surgery

“Resuscitation“
O2, Fluids, Catecholamines, RPBC...



lipopolysaccharide (LPS) as a sepsis inducer

LPS is opsonized 
and recognized by 

monocytes, 
through the CD14 

>>> leading to 
endothelial cell 

activation









Cytokine Adsorption









Hemadsorption using the Adsorber column is a non-
selective and concentration-dependent method by 

which a spectrum of cytokines and inflammatory mediators 
are adsorbed from the bloodstream 

mediators like IL-1β, IL-6, IL-8, IL-10, and TNF-α





Immuno-dysregulation in sepsis

SIRS

SIRS / CARS

CARS SIRS CARS

T i m e

T i m e
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Pro-inflammatory
Mediators

Anti-inflammatory
Mediators (inhibitors)

Pro/ Anti - inflammatory
Mediators

Sepsis and CRRT: The Peak Concentration Hypothesis

TNF
Il-1

PAF Il-10

Immunohomeostasis

Immunohomeostasis

IMMUNODYSREGULATION IN SEPSIS

Ronco et Al Artif Organs 2003



“The way to go is un-specific“

Claudio Ronco : 
The way to go is

unspecific ! 
(ISICEM 2016)



Hemodynamics and Biological Effects
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Increase in the HLA-DR expression presentation 
of Ag improves 

MFI % mono DR+
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Antigen Presentation



Remove the Cytks, it is clear !
WHO declares (EUA)





Dynamic Scoring

=> defined parameters & tresholds

Parameters:

blood lactate & changes /6 hrs

catecholamine demand & changes/6 hrs

 initial volume demand & needed boli/6 hrs

2nd catecholamine or/and hydrocortison use

Tresholds:

 lactate 2 mmol, vasopressor 0.1µg/kg, 30 ml/kg

initial volume are our defined tresholds.

Each parameter with this values signs for 1 pt,

dynamic increasing means additional point,

decreasing means 0



?

CytoScoree



Kinetics of Cytk

• we don’t know how much is produced ?

• we don’t know how much is metabolized ?

• we don’t know how much is eliminated by the kidneys ? 

• we don’t know how much we need to remove by the cartridge ?

• >>> we know that around 12 hrs starts to show a plateau in 
adsorption >>> may suggest more frequent



Dynamic Prescription

E AAzotemia
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adjuvant therapy for critically 
ill patients with COVID-19

impasse !













… whether haemo-perfusion can alter 
cytokine, endotoxin or pathogen levels 

sufficiently to have a biological impact is 
unclear

A trial that evaluated 97 patients with severe sepsis or septic shock and 
acute lung injury or ARDS showed that haemoperfusion removed IL-6 from 

the blood but did not lower circulating IL-6 levels





oXiris

the area for adsorption 
(which is a 

hydrogel)17.000 m2
x3 Mmaracan’s Stadium !



Hemopurifier
a fascinating technique 

XC Virus elimination





Bio-terrorism could kill >30 million people in a 
year in future, warns Bill Gate

















Seraph® 100

using heparin for pathogen removal 
from the blood 







Seraph 100 Micro-bind Affinity Blood Filter 



What is the rationale to use the 
Seraph® 100 in COVID-19 patients? 

1- elimination of the virus from the blood 

2- reduction of proinflammatory cytokines

3- improvement in oxygen saturation



In April 2020, the US Food and Drug Administration 
granted emergency use authorization for certain 

medical devices to be used in patients with 
coronavirus disease 2019 (CO- VID-19). 

This included extracorporeal blood purification 
devices. 



the Enrichment Strategy 
to select pt that might benefit better 

of the treatment



Better selection
Biomarkers can 
identify patient with
better 
response to 
treatment 
>>> 
1-biomarkers of AKI 
(TIMP2 x IGFBP7, 
NGAL, KIM-1) or 
2-IL-6 or 
3-Endotoxin activity

Outcome
identify 
patients at 
higher risk of 
the outcome 
of interest 
>>>
1-PaO2/FiO2 
increment,
2-Ven.t free 
days, 
3-Weaning 
from NE

Outcome (no mortality)
&

Better selection (with 
Biomarkers)

to select the correct 
outcome expected & 

plausible to be changed 
in ICU

>>> for a better results





SEPSIS CASCADE

Humoral

Cellular

Effectors

LPS is opsonized and 
recognised by monocytes
through CD14 leading to 
endothelial cell activation

LPS
Bacteria/Virus

Endothelial activation



SEPTIC PATIENT and THERAPEUTIC TARGETS

Drugs Drugs

Bacteria/Endotoxin
/Virus 

removal



INTEGRATED APPROACH TO SEPSIS

LPS

LPS/Virus

PMX-B
Seraph 100

Hemopurifier





we have to support the kidney, we have to support the liver, we have to 
support the lungs, the heart,…BUT before that >>> we have to create a 

condition in which no further damage occurs in out pt. 

Multiple Organ Support in Critical Illness and Sepsis

AKI & Sepsis Liver Support Lung Support ECCO2R Heart Failure



Sequential Approach 

• Pharmacologic Approach

• Timely Pathogen/Endotoxin removal

• Immunomodulation

• Adequate organ support

Personalized Therapy 
Precision Therapy 



MERCI


