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Uraemia Retention Molecule Profile
Proteomic assessment

[&bs. Int. * 1000]
a —H—
4] r I t 1 t i T H t " 1
W = t E 1 W 1 H 1 1865135 b+t
v 16
275
2.50- ' :
a-18 2
2.25-
174900
b2
2.00- ) : c
' i ‘21 ' o 804 .949
1.75- L& v 6 :
' 'l‘l' ?
1 50- ] ' a-18 6
’ wii ' . 1348 668
Wl o
516.9582 v 11
1.25- | , :
. ¥4 b5 : '
] i i E” ]:| _|:||:|E| 942 -1 32 1 3?5 435
iy ."""[_"f"' 416.055 654.002 b7 v 8 b 11
i b4 bh& ! t
0.75- . . 1345 668
| ! 626.111 ) a1
I | ab 895190 4032262
} a IE: ag
0.25- v ' i
0.00-
-0.25-
S e e R [ | — 1 R T LI - ] e
200 400 500 800 1000 1200 1400 1600 1800 miz



REVIEW

CJASN ePress. Published on October 4, 2021 as doi: 10.2215/CJN. 02660221

Classification of Uremic Toxins and Their Role in
Kidney Failure

Clin J Am Soc Nephrol. 2021 Jul 7;16(12):1918-28. doi: 10.2215/CJN.02660221. Epub ahead of print. PMID: 34233920;
PMCID: PM(C8729494.

Mitchell H. Rosner,” Thiago Reis (5,” Faeq Husain-Syed,* Raymond Vanholder (3,” Colin Hutchison,®” Peter Stenvinkel,?
Peter |. Blankestijn,” Mario Cozzolino (®," Laurent Juillard,’”"* Kianoush Kashani (3, Manish Kaushik,"

. . . « 15 . 7 . ~e s . 4 - . 21 22
Hideki Kawanishi,”> Ziad Massy,'®'” Tammy lisa Sirich,"®"? Li Zuo,”” and Claudio Ronco, (&°"** :
/ Due to the number of

contributing authors,
Abstract the affiliations are listed

Advances in our understanding of uremic retention solutes, and improvements in hemodialysis membranesand @t the end of this article.
other' tech.niq ues designed Fo remove uremic retention solutes, offer opportunities to readdr.ess the definitionand Correspondence: Dr.
classification of uremic toxins. A consensus conference was held to develop recommendations for an updated  Claudio Ronco,
definition and classification scheme on the basis of a holistic approach that incorporates physicochemical Nephrology Dialysis &
characteristics and dialytic removal patterns of uremic retention solutes and their linkage to clinical symptoms ~ fansplantation,

: . s . A . & ‘ ¥ International Renal
and outcomes. The major focus is on the removal of uremic retention solutes by hemodialysis. The identification . " . o

of representative biomarkers for different classes of uremic retention solutes and their correlation to clinical AULSS8 Regione
symptoms and outcomes may facilitate personalized and targeted dialysis prescriptions to improve quality of  Veneto, San Bortolo
life, morbidity, and mortality. Recommendations for areas of future research were also formulated, aimed at ~ Hospital, Viale Rodolfi,

37 36100 Vicenza,
Italy. Email: claudio.

CIASN 16: ese—eee, 2021. doi: https:/ /doi.org/10.2215/CIN.02660221  ronco@unipd.it
S B

improving understanding of uremic solutes and improving outcomes in patients with CKD.
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Solute clearance
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CONVECTION
Joony = Qf = [uf)/[p]

Hemodialyzer
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Solute concentration
in plasma

Solute concentration
in the ultrafiltrate

— Ultrafiltration rate

Hepcidin Anti Microbial Peptide Parathiroid Hormon
Molecular weight MW: 27000 Da MW: 9300 Da
retention onset (MWRO)

High flux

Molecular weight cutoff (MWCO)

| | |
102 103 104 10508 Molecular Wt/size
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Membranes High Flux, HCOM
Diffusion/Convection Higbh” Xiency

a Cuprophan (cellulose) Polysulfone
Wall thickness 5-15 pm Wall thickness 75—
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Class
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Essential
protein

SOLUTE
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If we want to use
adsorption
we should use

v

osorbents 6




Sorbents Hx

A1850: first inorganic allumino -silicates (zeolites) used to exchange NH
& Ca

A1910: (we used it for) Water softeners using zeolites
A1935: Adams & Homes synthetize the first organic ion exchange resin

A1940-50: synthetic porous polymers ( stytrene ot acrylic acid based) to
create >>> (trade names of) Amberlyte , Duolite , Dowex, Purolite

A1960: these polymers were used in BP tech >>>> sorbent -based BP
tech (HP)

A1980-2000: improved design & coating for better hemo-compatibility

A2020: we have spectrum of devices & sorbent biomaterials for clinical
application




Sorbent Materials

ANatural,
ASynthetic(mostly used todays): high S/V ratip0m2/gr)

AThe sorbents are in differedEormat<s

AMostly we have seen recently éheads;, but also in the form of fibers,
granules, powder, cylindrical pellets, Flakes,

AThedstructureg can be MacreMeso-/Micro-porous,

AMechanism: directs ads, Anion or Cation exchange< Immads.



We haved classes of sorbent
(natural, synthetic)

Four Classes of Sorbents

Direct Sorption Cation Exchange
(Van der Waals or Electrostatic/hydrophobic) Divalents preferred due to higher charge density

L BES e e Organics
g 8 7 L

Cations

Anion Exchange Antibody/Antigen

Anions

G)_.




Sorbent material can beugh& cannot be
placed in contact with the blood

Are 2001 1548



Surface can be coated, Bio -compatible,
& thus, Performant

Hydrophobic Resin (Scanning Electron Microscopy)

Schematic representation
of a sorbent bead
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Hydrophobic Resin (Scanning Electron Microscopy)
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Interparticle (Packing density)
N

Extraparticle (Bead design)

Intraparticle (Bead Porosity)

Adsorbent

SUBSCRIBE

2-50 nm mesopore



Pore density x cm?
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Sorbents

Macroporous
Mesoporous
Microporous :
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Structure <

Macroporous = Pore size > 500 A (50 nm)
Mesoporous = Pore size 20-500 A

Microporous = Pore size < 20 A
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Use of Sorbent (HA)
In Acute Medicine



How do we use sorbents ?

Once we have a good sorbefqt



Qb;

Press. Press.

HA

&

Qb; = 100 - 250 ml/min
QNet (ml/min) = 0 ml/min

Sorbent

Press.

» Qb,



HP-HD or HP-CRRT

Press. Press. Press.

Sorbent

Dialyzer

Qbi B Qbo

b Dialysate

Qb; = 150 - 250 ml/min Qd
Qd; = 500 ml/min (in HD); 30-50 mi/min in CRRT °
QMNet (ml/min) =Qd, - Qd; = 0-20 ml/min




Qb;

Press. Press.

PFAD or CPFA
Plasma QP;

Reinfusion —

Press.

Plasmafilter

I 1 ﬂs 9[' —RL 5 ap,

Qb; = 100- 150 ml/min
Qp; = 10-30 ml/min
Qp, = 10- 30 ml/min
QMNet (ml/min) =0

@ Sorbent
Plasmafiltrate




PFAD-HD or CPFA-CRRT

Qp;,
| Plasma
Reinfusion
Press. Press. Sorbent Press.
Plasmafilter Dialyzer
I L ’
) @ Dialysate g

. Plasmafiltrate 4,
Qb; = 100-250 ml/min | |
Qps = 10-30 ml/min Qpy
Qp, = 10-30ml/min Qd,

Qd; = 500 ml/min
QNet (ml/min) = Qd,, -Qd;







DPMAS

Plasma _— Qpr
Reinfusion
(post-dil)
- e Press.
Plasmafilter
3 /
L — 3 o
Qpy
Plasmafiltrate Sorbent 1

Qb; = 100 — 150 ml/min
Qp; = 10— 30 ml/min
Qp, = 10-30 ml/min
Qs\et (ml/min) = 0 ml/min




HA In Poisoning & Intoxications
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HA In Acute Nephrology



HA for Critical Disease
AKI, Sepsis, SA -AKl, ARDS, Rhabdo., Post-CABG, Pancreatitis

Target: removal of inflammatory mediators and cytokines

Serious Burn

HP In Critical lllness

Cardiac Surgery

Trauma Various connection with CPB, ECMO, CVVH
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Extracorporeal blood purification strategies in sepsis and septic
shock: An insight into recent advancements
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DO 10.1159/000524606 Pubished oline. Moy 17,2022 patients: A case series of 26 patients
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critical ca SES Of COVI D- 1 9 'Division of Nephrology, Department

of Internal Medicine, Shahid Beheshti Abstract
. b . . d University of Medical Sciences, Tehran, Severe forms of the coronavirus disease 2019 (COVID-19) can progress to sepsis-
llad Alavi Darazam®® Muhanna Kazempour® Mohamad Amin Pourhoseingholi Iran . .. . « . " . .
Fi Hatami®*® Mohammad Mahdi Rabiei*® Farid Javandoust Gharehbagh® , like complications accompanied by “cytokine storm” for which the most effective
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. N S b g ) b Nephrology ward, Shariati Hospital, treatment has not yet been established. Our study describes the results of CytoSorb
Mahdi Amirdosara® Mohammadreza Hajiesmaeili® Minoosh Shabani*® Shervin Shokouhi® Tehran University of Medical Sciences N . . . .
(TUMS), Tehran, Iran hemoadsorption in COVID-19 patients treated on the intensive care unit (ICU).

Legha Lotfollahif Masoud Mardani*® Maryam Haghighi-Morad? Amir Ahmad Nassiri"

*Anesthesiology and Critical Care In this retrospective study, 26 patients with COVID-19 and acute respiratory dis-
Davoud Rangraz! Hassan Falahaty’ Hosein Syamif Yaghoob Irannejad® Maryam Fallahf i, ‘
g_ . ) y Y 9 ) y Department, School of Medicine, Shahid tress syndrome (ARDS) were treated with hemoadsorption therapy. Pre-, and post-
Masoud Zangle Navid Shél'flgl"lE Beheshti University of Medical Sciences,

Tehran. Tran treatment values (clinical and laboratory) were compared. Data are expressed as mean

?Infectious Diseases and Tropical Medicine, Loghman Hakim Hospital, Shahid Beheshti University of Medical

(confidence intervals, CI), or median [interquartile ranges, IQR], as appropriate.
Sciences, Tehran, Iran; PInfectious Diseases and Tropical Medicine Research Center, Shahid Beheshti University

“Intensive Care Department, NIOC Tehran

of Medical Sciences, Tehran, Iran; “Department of Rheumatology, Loghman Hakim Hospital, Shahid Beheshti Hospital, Tehran, Iran A AL o s, M e P Gl it 1 e i
University of Medical Sciences, Tehran, Iran; “Gastroenterology and Liver Diseases Research Center, Research Correspondence in norepinephrine requirements, and inflammatory marker plasma concentrations
Institute for Gastroenterology and Liver Diseases, Shahid Beheshti University of Medical Sciences, Tehran, Iran; Amir Ahmad Nassiri. Shahid Beheshti (procalcitonin, C-reactive protein, ferritin) when comparing pre versus post treat-
¢Anesthesiology Research Center Loghman Hakim Hospital, Shahid Beheshti University of Medical Sciences, Tehran, University of Me dica'I Sciences, Division ment levels, The PaO,/FiO, and overall organ function (ie, Sequential Organ Failure

Iran; ‘Department of Nephrology, Loghman Hakim Hospital, Shahid Beheshti University of Medical Sciences, Tehran, of Nephrology, Department of Internal ) o )
Iran; 9Department of Radiology, Loghman Hakim Hospital, Shahid Beheshti University of Medical Sciences, Tehran, Medicine. Tehran. Tran. Assessment—SOFA score) also improved significantly. Patients stayed on the ICU
Iran; "Department of Nephrology and Dialysis, Shahid Beheshti University of Medical Sciences, Tehran, Iran Email: nassirimorad @yahoo.com for 9 days and 21 of them survived. To the best of our knowledge, this is one of the

largest case series to date reporting early experiences on extracorporeal hemoadsorp-
tion therapy in SARS-CoV-2 positive patients with hyperinflammation and moderate
ARDS. Treatment proved to be effective, technically feasible and well-tolerated.
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The potential role of extracorporeal 2095 vol 46(12) 605-617
cytokine removal with CytoSorb® as an b s
adjuvant therapy in Acute Respiratory D s a1 40
Distress Syndrome S Sage

Dana Tomescu'>*(2), Mihai Popescu'-%*, Ali Akil*(,

Amir Ahmad Nassiri4, Florian Wunderlich-Sperl*(2),

Klaus Kogelmann®, Zsolt Molnar’??, Abdulrahman Alharthy'®
and Dimitrios Karakitsos'®'!

Abstract

Management of acute respiratory distress syndrome (ARDS) represents one of the greatest challenges in intensive
care and despite all efforts mortality remains high. One common phenotype of ARDS is that of a secondary
injury to a dysregulated inflammatory host response resulting in increased capillary congestion, interstitial lung
edema, atelectasis, pulmonary embolism, muscle wasting, recurring infectious episodes, and multiple organ failure.
In cases of hyperinflammation, immunomodulation by extracorporeal cytokine removal such as the CytoSorb
hemoadsorption cartridge could conceptually enhance lung recovery during the early course of the disease. The
aim of this narrative review is to summarize the currently available data in this field and to provide an overview
of pathophysiology and rationale for the use of CytoSorb hemoadsorption in patients with hyperinflammatory
ARDS.
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