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ΑΙΜΟΠΡΟΣΡΟΦΗΣΗ ΛΟΙΠΟΝ

 ΙΣΤΟΡΙΑ

 ΠΑΡΟΝ 

 ΜΕΛΛΟΝ

 ΣΤΗ ΜΕΘ  ???









ΙΣΤΟΡΙΑ – ΤΕΧΝΗΤΟΣ ΝΕΦΡΟΣ - CRRT



ΙΣΤΟΡΙΑ – ΤΕΧΝΗΤΟ ΗΠΑΡ



ΠΑΡΟΝ

 ΠΛΑΣΜΑΦΑΙΡΕΣΗ

 CRRT

 HIGH VOLUME HEMOFILTRATION



ΠΑΡΟΝ ΚΑΙ ΜΕΛΛΟΝ?

 HIGH VOLUME HEMOFILTRATION

 CASCADE HEMOFILTRATION

 CPFA (Coupled plasma filtration and adsorption)

 HCO (High cut-off membrane)

 Polymyxin B-immobilized fiber column

 CytoSorb

 HA 330/380

 Oxiris



ΧΡΗΣΗ ΣΤΗ ΜΕΘ

 Εγκαυματικός ασθενής

 Υπεριλιπιδαιμία –Παγκρεατίτιδα

 ITP – TTP

 Διάφορα νευρολογικά σύνδρομα

 Μυασθένεια 

 Διαχείριση υγρών 

 Δηλητηριάσεις (??)



ΝΑΙ ΑΛΛΑ ΣΤΗ ΣΗΨΗ? 

 1η αιτία θανάτου στις ΜΕΘ.

 Περίπου 19.4 εκατομμύρια περιπτώσεις 

παγκοσμίως, με περίπου 5.3 εκατομμύρια 

θανάτους ετησίως

 Παρά τις συνεχείς και πρόσφατες εξελίξεις η 

θνητότητα αγγίζει το 40%

 Το κόστος αντιμετώπισης δυσθεώρητο (πολλά 

τρις $$ ετησίως)



ΣΗΨΗ 2016

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

 Immune system identification of a pathogen is
considered the primary immune reaction for
sepsis.

 The massive systemically dysregulated cytokine
response, referred to as a “cytokine storm”, is
usually considered to be the key
pathophysiological response that leads to
organ dysfunctions

























ΣΗΨΗ

 Θα δώσουμε έναν παράγοντα που θα διακόψει

τον καταρράκτη της φλεγμονής και θα

τροποποιήσουμε το τελικό αποτέλεσμα (π.χ.

κορτικοειδή, ενεργοποιημένη πρωτεΐνη C, anti-

TNF, anti-IFN)

 ΘΑ ΒΑΛΟΥΜΕ ΈΝΑ ΦΙΛΤΡΟ ΚΑΙ ΘΑ

ΚΑΘΑΡΙΖΟΥΜΕ ΟΛΕΣ ΤΙΣ ΤΟΞΙΚΕΣ ΟΥΣΙΕΣ ΠΟΥ

ΦΤΑΙΝΕ ΓΙΑ ΤΗΝ ΠΟΛΥΟΡΓΑΝΙΚΗ ΑΝΕΠΑΡΚΕΙΑ





ΚΟΡΤΙΚΟΣΤΕΡΟΕΙΔΗ



XIGRIS



ΦΩΤΟ ΜΕ ΦΙΛΤΡΑ







“CYTOKINE PEAK HYPOTHESIS”

 Blood purification decreases pro-inflammatory

and anti-inflammatory mediator concentrations

during early sepsis, avoiding attaining a “toxic

threshold”, and thus limiting the local

deleterious effects of cytokines and organ

dysfunctions.



“THRESHOLD IMMUNOMODULATION

HYPOTHESIS”

 Cytokine removal from the blood would mobilize

cytokines from the tissues via concentration

equalization, ameliorating their local deleterious

effects.



“CYTOKINETIC MODEL”

 This model hypothesized that as a result of a

restored concentration gradient, leukocyte

chemotaxis is driven towards infected tissue

with higher cytokine levels by the declined

cytokine blood concentrations.



Certain blood purification techniques may

function through immune process

modulation, namely the expression of

surface molecules, involved in leukocyte

adhesion and migration, antigen

presentation, absorption of monocytes

and neutrophils, and apoptosis of

leukocytes



 HIGH VOLUME HEMOFILTRATION

 CASCADE HEMOFILTRATION

 CPFA (Coupled plasma filtration and adsorption)

 HCO (High cut-off membrane)

 Polymyxin B-immobilized fiber column

 CytoSorb

 HA 330/380

 Oxiris



HIGH VOLUME HEMOFILTRATION

 (50–70 ml/kg/h)

 In 2013, a multi-center RCT, the high volume in
intensive care randomized controlled (IVOIRE)
trial, compared ultrafiltration flow rates of 35
and 70 ml/kg/h during a 96-hour period in 140
patients with early septic shock with AKI and
did not show any difference on mortality at
days 28, 60, or 90.

 HVHF also failed to improve secondary
outcomes.



HIGH VOLUME HEMOFILTRATION

 In a recent RCT enrolling 82 cases, early HVHF

(65 ml/kg/h for three consecutive days after

burn) was reported to be beneficial by

decreasing the incidence of sepsis, septic

shock, duration of vasopressor treatment, and

mortality in patients with severe burns.



HIGH VOLUME HEMOFILTRATION

 HVHF is feasible in centers capable of providing

standard continuous renal replacement therapy

(CRRT); however, unwanted removal of low

molecular weight molecules (especially nutrients

and antibiotics) must be carefully monitored.

 Despite promising outcomes in earlier studies,

there is no sufficient evidence to support its

validity in improving primary outcomes (including

patient mortality and hemodynamics).



CASCADE HEMOFILTRATION

 Cascade hemofiltration was developed to avoid
the significant drawbacks of HVHF.

 Two hemofilters with distinct cut-off values are
applied consecutively in one extracorporeal circuit:
the first high cut-off hemofilter generates a first
ultrafiltrate containing low and middle-weight
molecules; then the second lower cut-off
hemofilter clears only middle-weight molecules,
while the low-weight molecules are re-injected as a
predilution before the first hemofilter.



CASCADE HEMOFILTRATION

 In earlier animal experiments, cascade

hemofiltration decreased severity of porcine

septic shock. However, in a recent study enrolling

60 patients with septic shock, no beneficial

result of cascade HVHF was demonstrated

compared with standard care during the first 28

days.



HIGH CUT-OFF MEMBRANE

 The high cut-off (HCO) membrane was designed
to enlarge the spectrum of middle-weight
molecule removal.

 Massive albumin leakage, which could increase
up to 15 g in 4 hours

 Small RCTs and pilot studies.

 A recent double-blind RCT enrolling 76 critically
ill patients with AKI, continuous venovenous
HCO failed to show any beneficial effect



COUPLED PLASMA FILTRATION AND 

ADSORPTION (CPFA)

 Blood purification technology in which plasma is
extracted from the blood by a high cut-off filter at
the start of the extracorporeal circuit. The plasma
is then slowly run through a sorbent cartridge
where pro and anti-inflammatory mediators and
endotoxins are absorbed. The plasma filtrate is
then returned to the main circuit to combine with
blood, and used in standard hemofiltration.

 No benefits from trials so far…



 HIGH VOLUME HEMOFILTRATION

 CASCADE HEMOFILTRATION

 CPFA (Coupled plasma filtration and adsorption)

 HCO (High cut-off membrane)

 Polymyxin B-immobilized fiber column

 CytoSorb

 HA 330/380

 Oxiris







POLYMYXIN B-IMMOBILIZED FIBER COLUMN

 One of the most commonly used endotoxin

removal devices is the polymyxin B-immobilized

fiber column (Toraymyxin®; Toray, Tokyo, Japan).

 In Japan, it is commonly used for patients with 

serious sepsis with gram-negative bacterial 

infection. Recent clinical trials results remain 

inconclusive regarding the outcome of patient

mortality using Toraymyxin ®.



POLYMYXIN B-IMMOBILIZED FIBER COLUMN

 The validity of polymyxin B adsorption versus
conventional CRRT remains inconsistent and is
fiercely debated based on accumulating RCTs.

 Data derived from the EUPHAS trial (early
application of hemoperfusion polymyxin B in
abdominal septic shock) suggest a mortality
benefit after baseline adjustment and a
hemodynamic benefit, but no significant
differences in other end points including ICU
length of stay



POLYMYXIN B-IMMOBILIZED FIBER COLUMN

 The ABDOMIX trial→ no benefits

 The EUPHRATES study→ no benefits

 Post-hoc review on the EUPHRATES

study→positive effects on mean arterial

pressure, ventilator-free days, and mortality in

subgroups of patients with septic shock and

endotoxin activity (as tested in the endotoxin

activity test) between 0.6 and 0.89



POLYMYXIN B-IMMOBILIZED FIBER COLUMN

 To summarize, it seems that the potential
beneficial effect of PMX on survival can be
observed only when the control group mortality is
>30%–40%.

 Future research should focus on patients with high
expected mortality and/or EAA ≥0.6–0.89.

 Also, given that positive results have mainly been
obtained in Japan, the genetic and enzymatic
profile of patients could influence the therapy
outcome.



CYTOSORB

 CytoSorb technology uses a hemoperfusion

cartridge (CytoSorbents, Monmouth Junction, NJ,

USA) to absorb high cytokines

 In in vivo and in vitro studies, it demonstrated

optimal capacity of removing broad-spectrum

cytokines together with complement factors,

growth factors, myoglobin, bilirubin, bile acids,

PAMPs and DAMPs, with removal rates of most of

the molecules >90%–95% at 120 minutes.



CYTOSORB

 Evidence supporting its favorable outcomes on
hemodynamic parameters and blood lactate levels
was limited to case series.

 In an RCT comparing CytoSorb hemoperfusion with
normal care (6 hours a day for 7 days), substantial
elimination of cytokines during session only and
no reduction in mortality or IL-6 plasma levels were
observed over the course of time

 The evidence supporting use of CytoSorb in septic
shock remains limited.



HA330/380

 HA330/380 (Jafron, Zhuhai City, China) are high volume
resin hemoperfusion cartridges intended for patients
with critical conditions incorporating a ”cytokine storm”.

 Clinical benefits of HA330 hemoperfusion reported in
patients with septic shock include decreasing
inflammatory mediators, mortality, and ICU length of
stay, and improving hemodynamics. (KINEZOI !!!)

 In a recent prospective observational study involving 23
patients with septic shock with AKI, the application of
HA330 hemoperfusion restored CRP level and heart rate
without improving prognosis



OXIRIS

 Oxiris is an AN69-based membrane designed
specifically for cytokine and endotoxin adsorption
alongside CRRT through surfaces treated with
polyethyleneimine (PEI) and pregrafted with
heparin.

 In vitro studies have found that Oxiris has a similar
endotoxin adsorption to that of Toraymyxin and
similar adsorption to CytoSorb for the elimination
of most inflammatory mediators



OXIRIS

 Beneficial hemodynamic effects, mainly reflected in
cardiovascular SOFA score or vasopressor dose

 The consensus agreement from European experts
regarded septic shock as the most appropriate
indication for Oxiris, based on the recognition that
stabilizing hemodynamic parameters is the most
remarkable function of Oxiris

 While no evidence remains that mortality is decreased
among critically ill patients, Oxiris may be the bridge for
stabilizing critically ill patients through improved
hemodynamics and organ function before more
conclusive therapies are taken.
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