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Interaction between systemic inflammation and renal
tubular epithelial cells

Vincenzo Cantaluppi, Alessandro Domenico Quercia, Sergio Dellepiane, Silvia Ferrario,

Giovanni Camussi and Luigi Biancone

nat

Nephrology Dialysis Transplantatiom

TUBULAR INJURY

<

T TTNF-alpha_ IL 1-beta
Endothelial cell activation

T Cytokines and Chemokines

T Neutrophil infiltration
Cardiomyocyte apoptosis and

HEART

necrosis
=

e
WBC/PLTS

T Cytokines and Chemokines

TS Vascular permeability

Agquaporin-S expression
T Leukocyte infiltration
Gu'r

T Channel inducing factor (CHIF)
T Potassium Excretion

| —

BRAIN

TS Microglial cells

T Keratinocyte-derived cytokines

T Granulocyte Colony Stimulating
Factor (G-CSF)

T Vascular permeability

LIVER

T Oxidative stress
T Cytokines and Chemokines
T Leucocytes infiliration
T Vascular congestion

Plasma cytokine levels predict mortality in patients with acute
renal failure

EpiTtH M. SimMoNs, JONATHAN HIMMELFARB, M. TUGRUL SEZER, GLENN M. CHERTOW,
RAVINDRA L. MEHTA, EMIL P. PAGANINI, SHARON SOROKO, STEPHANIE FREEDMAN, KAREN BECKER,
DANIEL SPRATT, YU SHYR, and T. ALP IKIZLER, FOR THE PICARD StUuDY GROUP




Acute kidney injury THE The clinical spectrum of AKI syndrome

Claudio Ronco, Rinaldo Bellomo. John A Kellum LAN C E T Vol 394 November 23, 2019
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“s ~ 27 000 000

* ’people per year develop sepsis

~ 19 000 000 Survivors ~ 8 000 000

people per may face people per

year survive lifelong year die
complications

Common infections can lead to sepsis

Among adults with sepsis:
25 had a lung infection

(e.g., pneumonia)

,25% had a urinary tract infection

(e.g., kidney infection)

-
11%  had a type of gut infection

11%  had a skin infection

SOURCE: CDC Vital Signs, August 2016.

Special Communication | CARING FOR THE CRITICALLY ILL PATIENT
The Third International Consensus Definitions
for Sepsis and Septic Shock (Sepsis-3)

Mervyn Singer. MD. FRCP: Clifford S. Deutschman. MD. MS:; Christopher Warren Seymour, MD, MSc: Manu Shankar-Hari. MSc, MD, FFICM:
Djillali Annane, MD. PhD: Michael Bauer, MD:; Rinaldo Bellomo. MD: Gordon R. Bernard. MD: Jean-Daniel Chiche. MD. PhD:

Craig M. Coopersmith, MD: Richard S. Hotchkiss, MD: Mitchell M. Levy. MD: John C. Marshall. MD: Greg S. Martin, MD. MSc:

Steven M. Opal. MD: Gordon D. Rubenfeld. MD., MS: Tom van der Poll. MD, PhD: Jean-Louis Vincent. MD, PhD: Derek C. Angus, MD. MPH

JAMA. 2016:315(8):801-810. doi:10.1001/jama.2016.0287

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.

Table 1. Sequential [Sepsis-Related] Organ Failure Assessment Score®

System

Score Moﬂl"t\l
0 1 2 3 4 T

Respiration

Pao,/Fi0,, mm Hg
(kPa)

Coaqulation
Platelets, x10°/pL
Liver

Bilirubin, mg/dL
(umol/L)

Cardiovascular

Central nervous system

Glasgow Coma Scale
score

Renal

Creatinine, mg/dL
(pmol/L)

2400 (53.3) <400 (53.3) <300 (40) <200 (26.7) with <100 (13.3) with

respiratory support respiratory support
2150 <150 <100 <50 <20
<1.2 (20) 1.2-1.9 (20-32) 2.0-5.9(33-101) 6.0-11,9 (102-204) >12.0 (204)
MAP 270 mm Hg MAP <70 mm Hg Dopamine <5 or Dopamine 5.1-15 Dopamine >15 or 10
dobutamine (any dose)®  or epinephrine <0.1 epinephrine >0.1
or norepinephrine <0.1°  or norepinephrine >0.1° 0 _
0 1 2 3 4 or more

15 13-14 10-12 6-9 <6

2 8 & 8 8

Numbar of tailing neqgana

<1.2(110) 1.2-1.9 (110-170) 2.0-3.4 (171-299) 3.5-4.9 (300-440) >5.0 (440)
Sepsis in European intensive care units: Results of the SOAP

Urine output, mL/d <500 <200 study®
Abbreviations: FI0,, fraction of inspired oxygen; MAP, mean arterial pressure; ® Catecholamine doses are given as pg/kg/min for at least 1 hour. Jean-Louis Vincent, MD, PhD, FCCM; Yasser Sakr, MB, BCh, MSc; Charles L. Sprung, MD;
V. Marco Ranieri, MD; Konrad Reinhart, MD, PhD; Herwig Gerlach, MD, PhD; Rui Moreno, MD, PhD;
Pao,, partial pressure of oxygen © Glasgow Coma Scale scores range from 3-15; higher score indicates better Jean Carlet, MD, PhD; Jean-Roger Le Gall, MD; Didier Payen, MD; on behalf of the Sepsis Occurrence in
? Adapted from Vincent et al,?” neurological function Acutely lll Patients Investigators Crt Care Med 2006 Vol. 34, No. 2






Sepsis-associated acute kidney
injury: consensus report of

the 28th Acute Disease Quality
Initiative workgroup

nature reviews nephrology

Consensus statement 1a

We propose that sepsis-associated acute kidney injury (SA-AKI) be
characterized by the presence of both consensus sepsis criteria

(as defined by Sepsis-3 recommendations) and AKI criteria (as defined

by Kidney Disease: Improving Global Outcomes recommendations)

when AKl occurs within 7 days from diagnosis of sepsis (not graded).

Consensus statement 1b
We suggest that sepsis-induced AKI should be considered a

Consensus statement 2a

Sepsis-associated acute kidney injury (SA-AKI) is a heterogeneous
syndrome as multiple mechanisms contribute to injury with varying
intensity between and within patients across the course of sepsis
(not graded).

Consensus statement 2b
The relative contribution of one or more specific mechanisms

subphenotype of SA-AK!l in which sepsis is the predominant driver

of tissue damage (not graded).

Consensus statementic

We suggest that AKl diagnosed within 48 h of the diagnosis of sepsis
be defined as early SA-AKI, whereas AK| occurring between 48h and
7 days of sepsis diagnosis be classified as late SA-AKI (not graded).

Consensus statement 1d
The epidemiology of SA-AKI varies and depends on the patient
population and the criteria used to define AKl and sepsis (not graded).

that lead to injury defines distinct sepsis-induced AK| endotypes
(not graded).

Consensus statement 2c

Modifiable and non-modifiable factors confer susceptibility

to SA-AKI| and determine the severity of AK| as well as the trajectory
of recovery (not graded).

Consensus statement 2d
Integrating mechanism-specific biomarkers with clinical

information will enable the identification of specific endotypes
of SA-AKI (not graded).

Consensus statement 2e

Identifying distinct endotypes of SA-AKI might provide crucial
prognostic information, help to define treatment responsiveness
and enrich clinical trial populations (not graded).



Sepsis-associated acute kidney

injury: consensus report of
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A Unified Theory of Sepsis-Induced Acute Kidney Injury:

Inflammation, microcirculatory dysfunction, bioenergetics and
the tubular cell adaptation to injury

Hernando Gomez, MD".T, Can Ince, PhDT, Daniel De Backer, MD?, Peter Pickkers, MD§,
Didier Payen, MDIl, John Hotchkiss, MD", and John A. Kellum, MD" T
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Long-term survival in patients with septic
acute kidney injury is strongly influenced by Y
renal recovery GenMS

PMarco Fiorentine” #%, Fadi A. Tohme' %% Shu wang'*. Raghavan Murugan ', Derek
C. Angus”, John A. Kellum ' -5
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Stage 2
17%

Stage 1
45%

Stage 1

75% Stage 2

22%
- 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).

- Stage 3 AKIl 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)






The Acute Kidney Injury Effect

LOSH 5 Days
| | |
Hospital $18,500 | 2X - 3X
Cost™ N 652,600 L Greater
|
30-Day |
Readmission®

Hospital
Mortality*

| 2X | 4x | 6X

Short-term & long-term consequences
associated with increasing AKI severity

No AKI Moderate Severe

LOS*: Total postoperative length of stay (days/patient);
Hospital Cost™*: Total postoperative cost (US$/patient);
30-Day Readmissions™: Percent of postoperative patients;
HospitalMortality*: Percent of postoperative patients.

5% - 11x
Greater

1 10X 12x



Table 1. Pathways and Mediators of Sepsis, Potential Treatments, and Results of Randomized, Controlled Trials (RCTs).*

Pathway

Innate immunity

Adaptive immunity

Proinflammatory pathway

Mediators
Superantigens: TS5T-1

Streptococcal exotoxins (e.g.,
streptococcal pyrogenic
exotoxin A)

Lipopolysaccharide (endotoxin)
TLR-2, TLR-4
Monocytes, macrophages

Neutrophils

B cells (plasma cells and immu-

noglobulins)
CD4+ T cells (Th1, Th2)
TNF-cx
Interleukin-13
Interleukin-6
Prostaglandins, leukotrienes
Bradykinin
Platelet-activating factor
Proteases (e.g., elastase)
Cxidants

Mitric oxide

Treatment
Anti-TS5T-1

Antistreptococcal exotoxins

Antilipopolysaccharide®

TLR agonists*® and antagonists
GM-CSF, interferon gamma**
G-CSFt

lgG

Anti-TMNF-a*314

Interleukin-1-receptor antagonist*®
Interleukin-6 antagonist

|buprofen,*® high-dose corticosteroids®”

Bradykinin antagonist*®

Platelet-activating factor acetyl hydrolase*®

Elastase inhibitor::
Antioxidants (e.g., N-acetylcysteine)®®

Nitric oxide synthase inhibitor*!

Results of RCTs
Mot evaluated

Mot evaluated

Megative

Not evaluated
Not evaluated
Not evaluated

Mot evaluated

Megative
Negative
Not evaluated
Megative
Negative
Megative
Megative
Not evaluated

Megative




Table 1. (Continued.)

Pathway

Procoagulant pathway

Antiinflammatory

Hypoxia

Immunosuppression or
apoptosis

Endocrine

Mediators
Decreased protein C

Decreased protein S

Decreased antithrombin 111

Decreased tissue factor—

pathway inhibitor
Increased tissue factor

Increased plasminogen-
activator inhibitor 1

Interleukin-10

apoptosis

optosis of intestinal
epithelial cells

Adrenal insufficiency
Vasopressin deficiency

Hyperglycemia

Treatment
Activated protein C*

Praotein 522

, goal-directed therapy?
pernormal oxygen delivery
Erythropoietin®®

Anticaspases®
Anticaspases®

Corticosteroids®®
Vasopressin®®

Intensive insulin therapy®®:3*

Antithrombin 11123 \
Tissue factor—pathway jnhi\gtor* A ¢
[

Results of RCTs
Positive —> Negative
Mot evaluated
MNegative

Negative

Mot evaluated

Mot evaluated

Mot evaluated
Negative

Positive
Negative
Mot evaluated

Mot evaluated
Mot evaluated

Mixed resultsy

Mot evaluated

Not evaluated ||

N Engl) Med 2006;355:1699-713.
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Understanding the Inflammatory Cytokine Response
e 111 PRiCUMONIA and Sepsis

Results of the Genetic and Inflammatory Markers of Sepsis (GenIMS) Study

John A. Kellum, MD; Lan Kong, PhD; Mitchell P. Fink, MD; Lisa A. Weissfeld, PhD; Donald M. Yealy, MD;
Michael R. Pinsky, MD; Jonathan Fine, MD; Alexander Krichevsky, PhD; Russell L. Delude, PhD;
Derek C. Angus, MD, MPH; for the GenIMS Investigators

Arch Intern Med. 2007;167(15):1655-1663
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Come dializzare? Anarchia dal recenti RCTs

Villa et al. Critical Care (2016) 20:283
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}9x
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CVVHD
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CVVHFD-SLED
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Diffusion+Convection (Back Filtration)

J2e-

TPE
Plasmafilter
Blood ou

Blood in
I‘ Qp_ur

Q=100-200ml/min Qp_y;r=2-8ml/min
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Blood in Blood out

Qgx=100-200ml/min
Can be coupled with CVVH or CVVHDF

CPFA Blood out

Qp=100-200ml/min Qp_,;r=20-30ml/min
Can be coupled with CVVH or CVVHDF

HVHF lQR

Blood out
l Qur

Blood in
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The Peak Concentration Hypothesis

Pro-inflammatory Anti-inflammatory
Mediators Mediators (inhibitors) Immunohomeostasis
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Ronco et Al Artif Organs 2003



Rosner MH, Ronco C et al, CJASN 2021

Molecules dependent on
kidney clearance

Removed by low-fux HD

Removed by high-flux HD

Removed by high-flux HDF

Removed by MCO HDx
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Exogenous Protein-bound
Gutderived [~~~ "~ 80%
|
|
|
, Water soluble
Fim e e o Protein-bound
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E"“g;’;:"' Water soluble
Glatte by Protein-bound
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Cxq‘zc lL'2. m“o

itol, MMA. DMA,
carbamylated compounds, | | Mycinositol
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)
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molecules
TNF, IL-18, IL-10, IL-6
>15-25 kDa ' ] v
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complement factor D
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mm?&ﬂ AGEs, FGF-23,
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Hambrana

Mass Separation Processes

Convecton
HEmrhiln= o

Hemodmwmiitraleon

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)

Cellulosic membranes Swynthetic polymeric membranes
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Cytokine Removal during Continuous Hemofiltration in Septic
Patients
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HMGB1

HMGB 1

Protein Removal with Various Membranes for
Continuous Hemofiltration

Miho Yumoto.! Osamu Nishida.' Kazuhiro Moriyama.! Yasuyo Shimomura.'
Tomoyuki Nakamura,' Naohide Kuriyama,' Yoshitaka Hara.' and Shingo Yamada’

Therapeutic Apheresis and Dialysis 15(4):385-393
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Extracorporeal Blood Purification
Therapies for Sepsis

Céline Monard®®  Thomas Rimmelé®? Claudio Ronco®®

The 3 layers of the oXiris® membrane

3rd layer Heparin grafting

Reduce local
thrombogenicity

2nd layer Multiple layers of PEI

Endotoxin

Improve
biocompatibility

Adsorb endotoxins

ANG69 copolymere

1st layer
hydrogel structure

Effluent

. PEI molecules, positively charged

Adsorption due to polarity ionic charges

Acrylonitrile molecules Polyacrylonitrile
Methallylsulfonate molecules, negatively charged copolymere

Hydrogel structure

Adsorb cytokines

Remove solutes via
convection through
membrane pores
(cut-off 40 kDa)

Purification

_.» Permanent heparin graft on the

inner membrane surface’?

Polyethylenelmine surface treatment'-*

AN 69 membrane technology —
a copolymer of acrylonitrile and
sodium methallyl sulfonate?



Am J Trans| Res 2021:13(4):3839-3844
www.ajtr.org /ISSN:1943-8141/AJTR0126267

Original Article
The application value of oXiris-endotoxin
adsorption in sepsis

Yanping Zhai, Jiayu Pan, Chunyun Zhang approval by hospital ethics committee.

Table 2. Comparison of heart rate, respiratory rate and dosage of NE between the two groups before
and after treatment (X+sd)

Group Phase Heart rat.e Res.piratcry.rate Dosage of NE
(Times/min) (Times/min) (ugkemin)
Observation group (h=23) Before treatment 113.62+18.95 25.84+3.94 1.09+0.57
After treatment 76.48+10.13* 16.58+2.79% 0.38£0.23*
t 9.177 10.018 6.209
P 0.000 0.000 0.000
Control group (n=30) Before treatment 115.02£19.27 25.18+3.75 1.17+£0.42
After treatment 85.621£10.85 19.27+2.66 0.6110.32
t 7.282 7.041 5.809
P 0.000 0.000 0.000

Note: *P<0.05 compared with before treatment.

Table 4. Comparison of serum inflammatory factors and endotoxin degree between the two groups (X
xsd)

and received oXiris-endotoxin adsorption were
enrolled as the observation group, and another
30 sepsis patients hospitalized during the
same period were selected as the control group
treated with routine continuous renal replace-
ment therapy (CRRT). The study acquired the

23 sepsis patients hospitalized from January
2018 to September 2019 in our ICU center

Table 1. Comparison of clinical data between two groups of patients

Group Number Gender Age (years APAQHE llscore  MAP (mmHg,  Urine volume
of Cases Male Female old, X xsd) (points, X tsd) X +sd) (ml, X s)
Observation group 23 13 10 59.73+13.02 2146+255 T74.81+13.40 416.92+78.69
Control group 30 18 12 58.97+1251 2158+3.10 71.02+9.85 438.39+85.62
/X2 - 0.065 0.215 0.151 1.187 0.937
P - 0.799 0.830 0.881 0.241 0.353
Table 3. Comparison of lactate, PCT, urine volume and SOFA score between the two groups before
and after treatment (X xsd)
Group Phase fhanfia‘t?‘ PCT (ng/ml) Urine output (ml) S?S:f':re
Observation group (n=23) Before treatment 4.83+1.25 4162+13.98 416.921+78.69 12.64+2.85
After treatment 1.79+0.63% 9.87+2.15* 1093.84+120.37* 8.93+1.52*
t 10.415 10.765 22.574 5.509
P 0.000 0.000 0.000 0.000
Control group (n=30) Before treatment  5.02+1.52 40.27115.20 438.39+85.62 12.97+£3.01
After treatment 2.54+0.71 15.64+4.29 891.25+117.58  10.22+1.20
t 8.097 8542 17.053 4648
P 0.000 0.000 0.000 0.000

Note: *P<0.05 compared with before treatment.

Table 5. Comparison of ICU stay, organ support duration, and incidence of cardiovascular events
between the two groups

Organ support Incidence of cardiovascular

Group Time-point IL-6 (pg/ml) [L-:10 (pg/ml) Endotoxin (EU/ml)
Observation group (n=23)  Before treatment 2187.47+£528.37 674.82+125.46 64.72+12.10

After treatment 128.30+40.22* 50.37+£21.23* 16.47+3.26*

t 18.637 23.536 18.465

P 0.000 0.000 0.000
Control group (n=30) Before treatment 2006+476.27 693.27+131.65 65.08+15.28

After treatment 227.28+108.29 130.85+40.38 25.09+6.39

t 17.465 19.589 11.580

P 0.000 0.000 0.000

Note: *P<0.05 compared with before treatment.

Group Number of Cases  |CU stay (d, X+sd) 4, ,ra1 e events [0 (%]
Observation Group 23 8.17+1.75 3.16+£1.20 1(4.35)
Control Group 30 10.21+£2.18 4.85+£1.39 9 (30.00)
/X2 - 3.667 4.650 4.046

P - 0.001 0.000 0.044




M. Nakanura et al. | Transfusion and Apheresis Science 40 (2009 41-47 43

Membrane structure (image)
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PMMA-Based Continuous

Hemofiltration Modulated

Complement Activation and Renal "f t'
Dysfunction in LPS-Induced Acute - ronuers

Kidney Injury N Immunology

Alessandra Stasi'”, Rossana Franzin ', Chiara Divella”, Fabio SallustioZ, Claudia Curci’,
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Direct Hemoadsorption
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Interparticle (Packing density)

Extraparticle (Bead design)

Intraparticle (Bead Porosity)

Darcy law
Kozeny Carman Eq.

Variables:

Particle diameter
Packing density
Interparticle porosity
Path Tortuosity
Length/diameter
Fluid Viscosity
Reynolds Number



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

lonic bonds generated by electrostatic
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Sepsis-associated acute kidney
injury: consensus report of

the 28th Acute Disease Quality
Initiative workgroup

nature reviews nephrology

Alexander Zarbock™*, Mitra K. Nadim®**, Peter Pickkers®, Hernando Gomez ®°%, Samira Bell®, Michael Joannidis®”,
Kianoush Kashani®F, Jay L. Koyner®"®, Neesh Pannu®, Melanie Meersch’, Thiago Reis ®"2, Thomas Rimmel&®,
Sean M. Bagshaw™, Rinaldo Bellomo ® =™ yicenzo Cantaluppi®, Akash Deep™, Silvia De Rosa™ ™,

Characteristics of extracorporeal blood purification therapies available for sepsis and SA-AKI
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Cross-sectional blood vessel
with the glycocalyx™
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Proposed binding mechanism of
heparin/heparan sulfate
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EC: Endothelial cells \

Heparin/Heparan sulfate bind:

- Toxins - ATII

- Cytokines

- Bacteria
- Viruses

Pathogen

Seraph-100 Hemoperfusion in
SARS-CoV-2-Infected Patients Early in
Critical lllness: A Case Series

Brian S, Rifkin® [an ) Stewart”

attiesburg Clinic Department of Nephrology, Hattiesburg, MS, USA: ®Department of Medicine, Uniformed
Services University, Bethesda MD, USA

Blood

pump Patient

Venous
pressure
monitor

. Airtrap

and

" monitor

Purification

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

B u.s. National Library of Medicine

ClinicalTrials.gov

Croler wrsioe availble orfine

Seraph® 100 microbeads
with blood cells

- Key constituents: glycoproteins, proteoglycans and
glycosaminoglycans

- Multiple functions, including the regulation of vascular
permeability 2

- Many viruses and bacteria can bind to cell surface
heparan sulfate proteoglycans, facilitating initial pathogen
attachment and promoting infection*

The microbead broad-spectrum adsorption media of
Seraph® 100 use chemically bonded heparin to mimic the
natural endothelial cell surface.

The surrogate glycocalyx can be expected to bind certain
pathogens circulating in the bloodstream.*

Table 1. Clinical characteristics of patients treated with Seraph-100 hemoperfusion filter

Patient 1 Patient 2 Patient 3 Patient 4
Age, years 38 63 &l 54
Sex Male Male Male Male
BMI, kg/m® 48 7 33 35
Elood type Ay A+ Ay Ay
[Mabetes Yes Yes Mo Yes
Hypertension Yes Yes Yes Mo
COVID-positive test to treatment, days 19 7 6 7
Hospital LOS 57 9 15 14
ICU LOS 48 7 11 11
Intubated Yes Mo Mo Mo
Treatment time, min 415 435 180 370
Elood pump. mL/mi 400 450 400 400
Blood volume, L processed/kg L.01 145 1.42 148
Apache Il 15 17 o 10

Pre Pt Pre Post Pre Pt Pre Post
CRP, g/l 209 157 47 14 198 33 137 74
Fernitin, n__i:.":'.‘.].’ 728 725 1,145 1,142 &60 621 - -
D-dimer, ng-"m[.l Q89 725 412 370 643 645 592 285
Procalcitonin, ngfml?* 0.0 0.10 0.05 0.05 0.25 0.08 0.54 0.06
Pa(/Fi(); ratio® 71 297 54 252 137 a2 &4 98
Mean arterial prcssur-:" 75 59 a2 83 80 79 42 71
'|'l:‘:'.‘.F\.'Tat1.'l1‘c‘: ® 7.2 95.7 97.3 97.0 97.4 97.8 973 96.3
Disposition LTAC-tracheostomy Home Home Home

* Values obtained between & and 12 h before and after Seraph treatment. b Values obtained within 1 h of start/finish of Seraph treat-
ment.



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
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Early Use of Polymyxin B Hemoperfusion

in Abdominal Septic Shock
The EUPHAS Randomized Controlled Trial

JAMA

Figure 3. Estimation of Survival Rate According to Treatment Group
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ORIGINAL

Polymyxin B hemoperfusion @
in endotoxemic septic shock patients

without extreme endotoxemia: a post hoc
analysis of the EUPHRATES trial

D.J. Klein", D. Foster?, P. M. Walker?, S. M. Bagshaw?, H. Mekonnean® and M. Antonelli®
Intensive Care Med (2018) 44:2205-2212

Methods: Post-hoc analysis of the EUPHRATES trial for the 194 patients with EAA = 0.6-0.89 who completed two
treatments (PMX or sham). The primary end point was mortality at 28 days adjusted for APACHE |l score and baseline
mean arterial pressure (MAP). Additional end points included changes in MAP, cumulative vasopressor index (CV1),
median EAA reduction, ventilator-free days (VFD), dialysis-free days (ODFD) and hospital length of stay. Subpopulations
analyzed were site and type of infection and those with norepinephrine dose > 0.1 mcg/kg/min at baseline.

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 wind changed direction and the big
river still flows: from EUPHRATES to TIGRIS

aw

Toshiaki Iba'"® and David J. Klein? Journal of Intensive Care (2019 7:31
o0
- o ] ] o a8 s 54 ] 72 m 0
He W = -1 -4 o -4 b1 s & e wa ].'z’ The study will be repeated...Using a precision medicine approach,
Ders —— i T NTT) e a a a a
- i =) eligibility have been modified in TIGRIS to include patients with
Fig. 2 Time to death within 90 days for PMX versus sham. Kaplan-Meier estimates of the probability of survival to day 90 among 194 per-protocol
patients with MODS > 9 and EAA between 0.6 and 0.89, by treatment groups. The 90-day results of Cox proportional hazards adjusted for baseline MODS score >9 and EAA Ieve‘s between 0.60 and 0.89.

MAP and APACHE Il score are the hazard ratio [0.57, 95% Cl (035, 0.93), P value =0.02]. The vertical line represents the 28-day interval. The 28-day
adjusted Cox proportional hazard ratio for death in the PMX group compared with the sham group is 058 (95% Cl, 035 to 0.98; P=0.04). TRT treat-
ment, 25th 25th percentile at 90 days




Polymer-Technology Adsorber

 300ml filter with a , bead"-design
* Hightech-polymer

+ Size selection < S5kD
v Low flow resistance
* |20ml bloodvolume  filling volume

v Pre-filled with sodium-chlorid

* Gamma-steri, 3 year storage




Case of COVID-19 patient with Cvtokine Storm

Admission:
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Fig. 1. Neutro-macroporous resin adsorbing beads made of styrene-
divinylbenzene copolymer (a). In (b, c), pics made by transmission

electron microscopy (TEM) of beats surface and section with the
pore.



Hemodialysis



Jansen A, Pickkers P et Al:

la modulazione delle citochine
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Fig. 1 Schematic overview of study procedures. LPS =lipopolysaccharide; ASA = acetylsalicylic acid; ACT = activated clotting time
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Plasma cytokines
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attenuates circulating cytokine concentrations
during systemic inflammation in humans in vivo

Aron Jansen'?", Nicale J. B Waalders'!, Dirk P T.van Lier'*, Matthijs Kox'* and Peter Pickkers'?"
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Efficacy of coupled plasma filtration 5 o
adsorption (CPFA) in patients with st
septic shock: A multicenter randomised

controlled clinical trial BM)J Open

BMJ Open 2014;4:e003536. !
Sergio Livigni,! Guido Bertolini,> Carlotta Rossi,® Fiorenza Ferrari,’ Sorbent
Michele Giardino,® Marco Pozzato,® Giuseppe Remuzzi,” GiViTIl: Gruppo Italiano
per la Valutazione degli Interventi in Terapia Intensiva (Italian Group for the
Evaluation of Interventions in Intensive Care Medicine) is an independent
collaboration network of Italian Intensive Care units
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Plasma filter

., =
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192 (68.6% ) randomized

w
e
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I 96 h'.r:d CASES | | 96 total ;:OHTROI_S | 60.0 56.7 .
f”-" | es2
I 91 valid CASES | | 93 valid CONTROLS | %. 2
200
— —Conirals > 0-0.12 (N=30) 0.12-0.18 [N=31) =0.18 (N=30)
—Ccrra Liters/kg/day of plasma treated in the first S days (TERZILES)
- CPFA did not reduce mortality in patients with septic shock,
nor did it positively affect other important clinical outcomes.
A subgroup analysis suggested that CPFA could reduce

i mortality, when a high volume of plasma is treated.
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DIFFERENT TARGETS FOR EBP THERAPIES
and Sequential Therapies......

e Seraph 100 HA

Polymyxin B HA « Cytosorb/Jafron HA oXiris membrane

. Cytokines captured LPS-adsorption

. B_lndlng of _bacterla, « LPS binding . No clearance of LPS Cytokine clearance
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A Biomimetic Membrane Device That Modulates the
Excessive Inflammatory Response to Sepsis

Feng Ding', Joon Ho Song?, Ju Young Jung?, Liandi Lou?, Min Wang®*, Linda Charles*, Angela Westover?,
Peter L. Smith4, Christopher J. Pino4, Deborah A. Buffington“, H. David Humes*>*
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Sepsis-associated acute kidney
injury: consensus report of

the 28th Acute Disease Quality
Initiative workgroup

nature reviews nephrology

Alexander Zarbock™*, Mitra K. Nadim®**, Peter Pickkers®, Hernando Gomez ®°%, Samira Bell®, Michael Joannidis®”,
Kianoush Kashani®F, Jay L. Koyner®"®, Neesh Pannu®, Melanie Meersch’, Thiago Reis ®"2, Thomas Rimmel&®,
Sean M. Bagshaw™, Rinaldo Bellomo ® =™ yicenzo Cantaluppi®, Akash Deep™, Silvia De Rosa™ ™,

Extracorporeal and novel therapies for SA-AKI

Consansus statemant 5a

Extracorporeal blood purification (EBP) techiniques can be used
to remowve pathogens, microbal toxins, inflammatory mediators
and toxic metabolites from the blood as well as replensh solutes
{grads 14).

Consansus statemeant 5b
Kidney replacement therapy provides organ support through
sodute controd, blood detoxifscation, and fluid balance via diffusion,

convection and adsorption. Peritoneal dialysis can be used for kidney
support when extracorporeal techniques are unevallable (grads 14).

Consensus statemeant 5c
Emergent mdications for inisating kadney replacemeant therapy do mot
differ batwean 5A-AKl and other types of acute kidney injury (grade 14).

Consensus statemeant 5d
Instiation of EBP m sepsis might be consideraed for imimunomodulatory
support in patients who meet explicit and timely clnical andfor

biological criteria, such as high concantrations of dameage-associated
malecular patterns and pathogen-associated maolecular patterns,
as well as other targets of systemic inflammation (not graded).

Consansus statemant 5e

Opiamal delivery of extraconporeal therapies is determined by factors
guch as timely and =afie initiation, treatment duration, approprate
vascular access placemant and masntenance, individualomed patient
dose, safe and effecte anticoagulation protocols, appropriate
adjustments of medications (for example, antimicrobisls or
wvasopressors) and nutrients, and a dynamiic prescrpton of fluid
remoreal (not graded).

Consensus statement 5f
Safe and effective therapy requires abjective indicators of treatmenit

responss, which must be evaluated throwghout the therapy course
wiith & focus on patient-centred care goals (grade 1B).




Consensus statement ' mFﬂrupuhtm

Sepsis-associated acute kidney
injury: consensus report of

the 28th Acute Disease Quality
REVIEWS Initiative workgroup

Research questions

1. Howdo the EBP therapies affect the pathophysiology of SA-AKI?

2. Inwhichsubgroup of patients, and when in the clinical course of
the disease, might EBP therapies be beneficial?

3. Are EBP therapies safe, efficacious and cost-effective?

4. What meaningful target molecules can guide EBP therapy, and
can their kinetics be employed to assess response to treatment?

5. What is the effect of EBP therapies on other organ systems
during sepsis?

ADQI 28: Sepsis Associated AKI



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

Platform trial

Interim analysis Interim analysis
Standard-of-care . T : A
F . - 5.
_ > B S —>
\ { 1
3 \
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flexibility to add new arms introduced



W 5 AR AR A BRI == 1 Sk
== ,AB N “‘.\" #r j

&

\ SRR\ BN |
\ PR
-

A I
e
— 52
m—— J |
>
>

_ Iw : ll
,L»@..'_.!br.'?.‘,‘.z

: -f/ S y —
oo - ‘ =
e

San Diego, CA

E— =

. . . . ‘mm AKl| e Terapie _ .
vincenzo.cantaluppi@med.uniupo.it =¥ caracorpores | @70 }ggﬁwg
-

UNIVERSITA DEL PIEMONTE ORIENTALE ‘:D i r'l ?Ijll re E| C .-i t i':a




	Diapositiva 1
	Diapositiva 2
	Diapositiva 3
	Diapositiva 4
	Diapositiva 5
	Diapositiva 6
	Diapositiva 7
	Diapositiva 8
	Diapositiva 9
	Diapositiva 10
	Diapositiva 11
	Diapositiva 12
	Diapositiva 13
	Diapositiva 14
	Diapositiva 15
	Diapositiva 16
	Diapositiva 17
	Diapositiva 18
	Diapositiva 19
	Diapositiva 20
	Diapositiva 21
	Diapositiva 22
	Diapositiva 23
	Diapositiva 24
	Diapositiva 25
	Diapositiva 26
	Diapositiva 27
	Diapositiva 28
	Diapositiva 29
	Diapositiva 30
	Diapositiva 31
	Diapositiva 32
	Diapositiva 33
	Diapositiva 34
	Diapositiva 35
	Diapositiva 36
	Diapositiva 37
	Diapositiva 38
	Diapositiva 39
	Diapositiva 40
	Diapositiva 41
	Diapositiva 42: Jansen A, Pickkers P et Al: la modulazione delle citochine
	Diapositiva 43
	Diapositiva 44
	Diapositiva 45
	Diapositiva 46
	Diapositiva 47
	Diapositiva 48
	Diapositiva 49
	Diapositiva 50
	Diapositiva 51
	Diapositiva 52
	Diapositiva 53
	Diapositiva 54

