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Foco del problema: sepsis

La inflamacion es la respuesta esperada a una noxa
Problema: La respuesta se hace generalizada
Organos y sistemas no involucrados terminan afectados

Liberacion de mediadores inflamatorios: “Tormenta de
citoquinas”

Rello J, Valenzuela-Sanchez F, Ruiz-Rodriguez M, Moyano S. Sepsis: A Review of Advances in
Management. Adv Ther. 2017;34(11):2393-2411. doi:10.1007/s12325-017-0622-8




Infeccion + SIRS = Sepsis

reatitis CHOQUE SEPTICO

Sepsis Grave + Hipotensién

Bacteremia

Fungerni [ PRI Systemic SEPSIS GRAVE

Sepsis + Dafio a Organo Blanco
INFECCION grave Inflammatory p g
Response
LZESEUE  CHOQUE Syndrome ‘uemadura SEPSIS
SEPTICO SIRS + Infeccién
Viremia SIRS

Temp <36° 6 >38°C, FC >90 Ipm,
FR >20 x’ 6 PaCO2 <32 mmHg,
WBC <4,000 6 > 12,000, 6 >10% bandas

otros

Neira-Sanchez, Elsa R, & Mélaga, German. (2016). Sepsis-3 y las nuevas definiciones, ¢ es tiempo de
abandonar SIRS?. Acta Médica Peruana, 33(3), 217-222



Activation of further cells and release of proinflammatory mediators

(eytokines) and toxic substances

- - - -

Endothelial damage

Friesecke S et al. Extracorporeal cytokine elimination as rescue therapy in refractory septic shock: a
prospective single-center study. J Artif Organs. 2017 Sep;20(3):252-259.




Abordaje general del problema
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Increased pro-inflammatory 1 Trauma
cytokines, endothelial injury and
extravasation, hypercoagulability,
thrombocytopaenia and and fulminant death
myelopoiesis (decreased — Early immune response
lymphopoiesis) and recovery

- PICS

= Multiple organ failure

“Cytokine Storm”

Hyperinflammation
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Increased chronic low-grade
inflammation, DAMP release from

cell exhaustion: organ injury and muscle wasting

high risk for
2° infection

Increased viral reactivation,
nosocomial infections and failure

to thrive
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Homeostasis

Time (days)

Increased T cell apoptosis, T, 2 cell polarization, T cell
expansion, M2 phenotype, DC apoptosis, immature myeloid
pepulatians, MDSC numbers and suppressor function,

NO and ROS production, nitrosylation, lymphopaenia and
neutrophilia:decreased effector response, antigen
presentation and cytokine production

Regulacion a la alza de diferentes Citoquinas
como un fenotipo de sepsis

Immune suppression

HOtChkiSS, et al. Virulence 2014 Early response 7-14 a.))rs Chronic criticalillness
Hotchkiss, et al. Nat Rev Dis Primers 2017 fime




Biomarcadores en Sepsis

CITOCINAS

arcadores
Celulares

Sepsis marker

Sepsis Marker

GRO-alpha [49,50]

High mobility group-box 1
protein (HMGB-1) [51,52]

IL-1 receptor antagonist [53-55]
IL-1B [56,57]

IL-2 [58]
IL-4 [59]

IL-6 [48,60]

IL-8 [61,62]
IL-10 [63-65]

IL-12 [6667]

IL-13 [6869]
IL-18 [37,70]

Macrophage inflammatory
protein (MIP)-1 and- 2 [71,72]

Macrophage migration
inhibitory factor (MIF) [42,73]

Monocyte chemotactic protein
(MCP)-1 and 2 [42,74]

Ostecpontin [75]
RAMNTES [76,77]
TNF [78,79]

D10 [80,31]
CD11b [82,83]
D11c [84]

CD14 (cellular and
soluble) [B5]

D18 [8€]

CD25 (cellular and
soluble) [87)

(D28 (soluble) [88]

D40 (cellular and
soluble) [89]

CD48 [90]
D64 [91]
D69 [92]
CDB0 [88]
D163 (soluble) [93]

mHLA-DR (soluble) [94]

Mas de 170 diferentes biomarcadores se han evaluado para su uso potencial en sepsis, mas para pronostico que para
diagnaostico.
Ninguno tiene la suficiente especificidad y sensibilidad para ser utilizado rutinariamente en la préactica clinica.

Receptores

Coagulacién

Sepsis marker

Sepsis marker

CC chemokine receptor (CCR) 2 [95]
CCR 3 [96]

512 [97]
CRTh2 [98]

Fas receptor (soluble) [99]
Fc-gamma RIII [100]

FLT-1 (soluble) [101,102]
GP130 [103]

IL-2 receptor (soluble) [104]

Group Il phospholipase A2 (PLAZ-I)
(soluble) [105,106]

RAGE (soluble) [107]

5T2 (soluble, IL-1 receptor) [108]
Toll-like receptor (TLR) 2 and 4 [109]
Transient receptor potential vanilloid
(TRP\)1 [110]

TREM-1 (soluble) [111,112]

TNF-receptor (soluble) [113]

Urokinase type plasminogen activator

receptor (UPAR) (soluble) [114]

Antithrombin [115]

Activated partial
thromboplastin time (aPTT)
[35]

D-dimers, TAT, F1.2, PT
[116]

Fibrin [36]
PF-4 [117]

Plasminogen activator
inhibitor (PAI}1 [118119]

Protein C and S [120,121]

Thrombomaodulin [122,123]

Dafo
Vascular
Endotelial

Sepsis marker

ADAMTS-13 [124,129]
Angiopoietin (1 and 2) [126]

Endocan [127,128]

Endothelial leukocyte adhesion
molecule (ELAM)-1 (cellular and
soluble) [129,130]

Endothelial progenitor cells (cEPC) [131]

Intracellular adhesion molecule ((CAM)-
1 (soluble) [38]

Larninin [132]
Neopterin [133,134]

Platelet-derived growth factor (PDGF)-
BB [135]

E-Selectin (cellular and soluble)
[123,136]

L-Selectin (soluble) [137]

P-Selectin [138]

Vascular cell adhesion molecule
(VCAM)-1 [139,140]

Vascular endothelial growth factor
(VEGF) [141,142)

von Willebrand factor and antigen
[143,144]

Disfuncién
Multi<organica

Diagnastico

Sepsis biomarker Clinical

study

Sepsis marker

Atrial natriuretic peptide (ANP)
[168,169]

Brain natriuretic peptide (BMP)
[170-172]

Carbomyl phosphate synthase
(CPS)-1 [173]

Endothelin-1 and pro-endothelin-
1[174177]

Filterable cardiodepressant
substance (FCS) [178]

Ge-globulin [179]

Glial fibrillary acidic protein (GFAP)
[180]

alpha glutathione S-transferase
(GST) [181]

Hepatocyte growth factor (HGF)
(cellular and soluble) [182,183]

MEGX test [184,185]
Myocardial angictensin Il [186]
NSE [187]

Pancreatitis-associated protein-|
[188]

Pre B cell colony-enhancng factor
(PBEF) [189]

Protein 5-100b [187,190]

Surfactant protein (A B, C, D)
[191,192]

Troponin [193]

aPTT** [35] C
CD11b*** [33) B
D25 [87) A
CDo4*** [37 287) C

Complement (C3, C4, C5a) [219]

5 EA complex [230)

ELAM-1 (cellular and soluble)
[125)

Endocan [127)

E-Selectin (cellular and soluble)
[138)

Fibrin degradation products [36)
Gasé [241]

G-C5F [237]

Gelsolin [238)

IL-1 receptor antagonist [55)
IL-8* [&1]

5 IL-10 [55)

IL-12%+* [25]
IL-18 [70

IP-10%** [30]

Laminin [38]

LEP [204

MCP-1 [51]

NO, nitrate, nitrite [161)
Osteopontin [75)

PAI-1 [118]

5 Pentraxin 3 [207)

Peptidoglycan [263)

pFN [270)

PLAZHI (soluble)*** [31]
Serum lysozyme (enzyme
activity) (258

5T2 (soluble) [108]

Surfactant protein (&, B, C, D)
[192]

TREM-1 (soluble) [288,289
Troponin (193]

Vincent, et al. Crit Care 2010




Impacto en
la funcion de
organos

L. Di Lullo et al. Pathophysiology of
the cardio-renal syndromes types 1—
5: An uptodate
January 2017. Indian Heart
Journal 69(2)
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Uncontrolled infection/major trauma/circulatory shock/tissue necrosis/apoptosis/anaphylaxia

PAMPs
LPS, LTA, lipoproteins, peptidoglycans, bacterial DNA, etc.

\

DAMPs
HMGB-1, heat-shock protein, DNA, uric acid, etc

Y

Complex protein systems l Vascular and tissue cells

JE

H
|
{
M
|
I

Complement Coagulation | Endothelial  Epithelial Adipos
system system celis celis tissue

Blood and lymphatic cells

Granulocytes Macrophages/ Lymphocytes
monocytes (T-cells, B-cells)

Endothelial Acute phase
PT Stress response: reactants
AT | ELAM-1, CRP,LBF,
Protein C ICAM-1, PCT, etc
Selectins,

Cytokines/ chemokines Cell surface
Soluble receptors: markers:
IL-6, IL-8,IL-4,1IL-10 mHLA DR,
MIF, HMGB1, sTNF, CD64,CD48,
suPAR, sSTREM-1, etc. C5aR, etc

Cardiovascular
system

Confusion Respiratory ' Oliguria/

distress Shock Anuria

"4

Gut Micro-
circulation

¥ o

Excretory Loss of barrier Capillary leak
fallure function, lleus eclema, DIC

h

Effective source control
Normalization of biomarker abnormalities
Resolution of organ dysfunction; recovery

Ineffective source control
Persistence of biomarker abnormalities
Multiple organ failure; death




Como manejar un problema tan complejo?

Guias “Surviving sepsis’: Resucitacion, terapia antibiotica,
control de la causa y soporte de 6rganos

Modulacion de la respuesta inmune

HYPERINFLAMMATION IN SEPSIS IMMUNOSUPPRESSION IN SEPSIS

Intensity of response depends on:
* Pathogen load/virulence
= Patient's comorbidities

A Host genetic factors

10 12
Time (days)

Rhodes et al. Surviving Sepsis Campaign: International Guidelines for Management of Sepsis and
Septic Shock: 2016, Critical Care Medicine: March 2017 - Volume 45 - Issue 3 - p 486-552




Problema I:La respuesta depende de fnﬁl-fiples 4|
variables

F. Steinhagen et al / Pharmacology & Therapeutics 208 (2020) 107476

Injury

Genetics Age

Epigenetics Environment

Inflammation

Microbiome Comorbidity primed for second hit

Pre-Sepsis _ Post-Sepsis
immune status immune status

Immunosuppression
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Problema 2: Respuesta inmune heterogénea

con equilibrio delicado

Excessive inflammation

release of pro-inflammatory
mediators, cytokines & DAMPs
activation of immune cells, like APCs
cell injury, NETosis, pyroptosis
coagulation & complement activation
activation of endothelium

loss of barrier function

microvascular thrombi

N

F. Steinhagen et al / Pharmacology & Therapeutics 208 (2020) 107476

Immune suppression

release of anti-inflammatory cytokines
apoptosis of B cells and T cells

T cell exhaustion

up-regulation of PD-1/PDL1 axis

loss of antimicrobial functions of neutrophils
reprogramming of APCs

reduced HLA-DR expression

expansion of Treg cells and MDSCs

B




Problema 3: Cascada tan cor-n|_3_l-éj'a que no h_aiy

un blanco molecular adecuado por si solo

F. Steinhagen et al. / Pharmacology & Therapeutics 208 (2020) 107476
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Qué hacer entonces?

Figure. Phases of Extracorporeal Organ Support for the Lung, Heart, Kidney, and Liver

Lung Kidney

Artificial lung Respiratory dialysis Ventricular assist device Maintenance dialysis Bioartificial liver
."'|||. ||L|l\.~ |l;'f'|_

JAMA. 2017 Sep 26;318(12):1105-1106




Papel de la inmunomodulacion

Role of Extracorporeal Therapies in Sepsis

N D

JOURNAL o MEDICINI

Sepsis — Theory and Therapies

ro rut torvor: Hotchkiss and Karl (Jan. 9 issue)?
righdy stress the complex nature of the interaction
between circulanng prointlammarory and antiin-
flammatory factors and emphasize the importance
of the immunologic depression that ensues. How

ever, in their evaluation of potennal therapies, they
neglect o mention the role of extracorporeal blood-
purification techniques, which have been shown to
reduce mortality and amenuate shock in experimen

tal models of sepsis, Unlike experimental antbody
therapics, hemofiltration has already been used ef-
fectively in the treatment of sepsis in humans with
concomitant shock, multiorgan tailure, or both and
in those without these conditions. -3 Furthermore

other randomized, controlled studies of blood pu

nhcaton in critically 8l patients with sepsis or mul-

tiorgan dysfunction have confirmed that it results

i improvement in hemodynamic and clinical our-
comes** and the restoration of monocyte respon-
siveness.® Therapics using highly permeable mem-
branes and techniques of high-«volume exchange
hemoftiltration also show promise for possible ap

plication in paticnts with scpsis, even in the absence
of renal failure. The use of sorbents to enhance the

removal of endoroxins and cytokines is also under
evaluanon.? Taken rogether, such observatons sup-
port the view that there is a role for blood-purifica-
tion techniques in the treatment of sepsis.

Austin and Repatriation Medical Center

JOB4, Australin

Los medicamentos no han
mostrado buenos resultados (es
necesario reevaluarlos con otro
enfoque)

La hemopurificacion tiene un
papel importante que puede
aplicarse a la clinica




Mecanismos de remocion de solutos y agua en
técnicas extracorporeas de hemopurificacion

CONVECCION DIFUSION ULTRAFILTRACION ~ ADSORCION/

HEMOPERFUSION

J.S. Chavez-lfiguez, J. Cerda: Principios y modalidades en TRRC. Gaceta Médica de México. 2018;Supp 1




Hemoperfusion: De qué estamos hablando?

Procedimiento extracorporeo que remueve endotoxinas y/o
mediadores inflamatorios por adsorcion durante el
paso de la sangre por un adsorbente especifico.

Premisa: La eliminacion de endotoxina y mediadores de la
circulacion atenua la respuesta inflamatoria en la sepsis.

Pestafia et al. Utilidad de la hemoperfusion en el tratamiento del paciente séptico grave. Actualizacion.
Revista Esparfiola de Anestesiologia y Reanimacion, 60, Issue 6, June—July 2013, Pages 336-343




Hemoperfusion: Como funciona?

La sangre se pone en contacto directo con un agente
adsorbente de un circuito extracorporeo.

Dicha sustancia atrae a los solutos a partir de diferentes tipos
de fuerza: interacciones hidrofobas, atraccion ionica, uniones
de hidrogeno e interacciones de Van der Waals.

Su depuracion depende del tamafio de los solutos y su
capacidad de atravesar los poros de la membrana adsorbente

Daza Arnedo R, et al. (2020) Terapias de purificacion sanguinea en COVID-19. Rev Colomb Nefrol
7(Supl2).




Por qué usar adsorbentes en purificacion de sangre?

(3; A favor

Eficiencia limitada de los procesos de separacion por membrana (HD).
Proceso Adsortivo selectivo posible (o exclusion por tamafio).
Posibilidad de poner el material Adsorbente en contacto directo con la sangre

Limitaciones

El material debe ser hemocompatible o adecuadamente recubierto
La Adsorcion no-selectiva dependiente de tamaino puede ocasionar péerdidas no

deseadas (p.e. Albumina).
Los Adsorbentes pueden alterar el requerimiento de anticoagulacion del circuito.

Monard C et al. Extracorporeal Blood Purification Therapies for Sepsis. Blood Purif 2019;47(suppl
3):2-15




Hemoperfusion - Adsorcion

Los Adsorbentes pueden ser sinteticos o naturales.

En el pasado, los problemas relacionados a la hemoperfusion
eran debido a la Incompatibilidad del biomaterial utilizado
como Adsorbente.

Hayano, et al. 2000. Charcoal hemoperfusion in the treatment of phenytoin overdose. American journal
of kidney diseases. 35 (2): 323-326




Hemoperfusion con carbon activado

El carbon tiene alta capacidad de adsorcion

Sin embargo su biocompatibilidad es baja

Puede producir escalofrio, fiebre, rash cutaneo, trombocitopenia,
leucopenia, sobrecarga de aluminio

William R. Clark, ... Claudio Ronco, in Critical Care Nephrology (Third Edition), 2019




Aunque el principio es el mismo, los adsorbentes
no son comparables o extrapolables en seguridad
y eficacia

Med Klin Intensivimed Notfmed C. G. Krenn' + H. Steltzer®
hitps:{idoi.orgf10.1007/s00063-020-00702-2 1
Submitted: 27 February 2020

Revised: 24 April 2020 z
Accepted: 19 May 2020

Department of Anesthesia, Intensive Care Medicine and Pain Medicine, Medical University of
Vienna, Vienna, Austria

Department of Anesthesia and Intensive Care Medicine, Vienna Trauma Cenfre, Meidling Site,
Meidling, Ausfria

® The author(s) 2020 3 Chair of Intensive Care Medicine, Sigmund Freud Private University Vienna, Vienna, Austria CytO SO I’b 300 J afI’O n HA'330 B | osun M 6350

M. Buerke, Sisgen Hemoadsorption for 24 horas 2 a 2.5 horas 2 a 3 horas x 3 al dia
Blood Purification —

Incomparability of CIinicaIIy Sol. Salina 0.9% Diversos pasos Sol. Salina 0.9% con bomba

Available Procedures

CytoSorb 300[7] JafronHA-330[17] Biosun MG350 [1](Biosun® Medical Technology Co.,
(CytoSorbents™ Inc., (Jafron Biomedical Co., Foshan City, Guangdong Province, China)
Monmouth Junction, NJ, USA) Guangdong, China)

Adsorption material Cross-linked divinylbenzene with Meutral macroporous resin Meutral macroporous synthetic resin
polyvinylpyrrolidone coating

Application time 24/h up to 7 consecutive days “The duration of a “The recommended treatment time with hemoperfusion
per adsorber hemoperfusion is usually is 120-180 min. [...] It is not recommended to perform
120-150 min” this treatment more than 3 times within 24 hours”

Maximum blood flow 700ml/min 250 mlfmin 400 mlmin

Actividad cientifica Diversas pulbicaciones Dos estudios (2010 y 2013) No cuenta con estudios clinicos en Sepsis o Cirugia Cardiaca
Investigacion 33 proyectos en Clinicaltrials.gov 3 ensayos Clinicaltrials.gov No tiene ensayos clinicos registrados

Diversos dispositivos (CRRT, Hemoperfusion Hemoperfusion
ECMO, Hemodialisis, Hemodialisis Hemodialisis @

Hemoperfusién, CBP)




Requérimienf—c)s p‘ag una terapia adsortiva
efectiva

1. Material adsorbente eficaz y sequro.
2. Diseno adecuado del cartucho con el adsorbente.

3. Utilizacion optima de la superficie disponible del material
adsorbente.

William R. Clark, ... Claudio Ronco, in Critical Care Nephrology (Third Edition), 2019




Requerimientos para un material
Adsorbente adecuado

@ Alta selectividad/afinidad para permitir Y Dureza y fuerza mecanica para prevenir
una separacion minuciosa. rupturas o erosion.

Alta capacidad para minimizar la Tendencia a flujo libre para facilidad de
cantidad de adsorbente necesario. llenado y vaciado

a Propiedades cinéticas y de transporte &8 Alta resistencia a colmatacion para
favorable para una adsorcion rapida. vida media mas larga y baja

Estabilidad quimica y térmica; baja interferencia con solutos.
solubilidad al contacto con fluidos. Sin tendencia a promover u

Relativo bajo costo. ocasionar reacciones quimicas

indeseadas o efectos secundarios.
William R. Clark, ... Claudio Ronco, in Critical Care Nephrology (Third Edition), 2019 @




Lograr adsorcion al pasar por una columna

Altamente biocompatible, esferas porosas de polimero

Remocion de sustancias hidrofobicas debido a :
Propiedades fisicoquimicas
Tamano del poro

Adsorption

Adsorption corresponds to the saturable fixation of

some molecules directly on a sorbent or a membrane along

Internal structure an affinity gradient depending on ionic, hydrophobic, and van
der Waals interactions.

William R. Clark, ... Claudio Ronco, in Critical Care Nephrology (Third Edition), 2019

Section through an adsorber Adsorber bead




La superficie es un requerimiento

fundamental del desempeiio

Sorh®

Overall surface Overall surface

= 2m? = 45.000m?

Cytosorbents, Cytosorb Therapy, indications and set-up. User Guide. Disponible en: https://cytosorb-
herapv.com/wp-content/uploads/2019/05/Kitteltaschenbookle nglish B1031RO6EN2019 | R.pd




Selectividad por tamano

La Adsorcion selectiva de tamaino de sustancias hidrofobicas es
de alrededor de 55KDa.

Evitar remocion (relevante) de albumina.

Evitar remocion de factores de coagulacion, inmunoglobulinas.

%?.
ﬁ
-

-

Cytosorbents, Cytosorb Therapy, indications and set-up. User Guide. Disponible en: https://cytosorb-
therapy.com/wp-content/uploads/2019/05/Kitteltaschenbooklet English B1031RO06EN2019 LR.pdf




Amplio espectro, remocion selectiva por
tamano

Adsorcion Controlada y Efectiva de numerosas sustancias

PAMPs (Pathogen Associated Molecular Patterns)

DAMPs (Damage Associated Molecular Patterns)
Citocinas

Mioglobina
Metabolitos (p.e. Bilirrubina, Acidos Biliares, Amonio)

oF




Adsorcion dependiente de concentracion

No remover sustancias por completo: Evitar sobretratamiento
Restauracion de respuesta inmune fisioldgica

Concentration dependent removal

Cytosorbents, Cytosorb Therapy, indications and set-up. User Guide. Disponible en: https://cytosorb-
therapy.com/wp-content/uploads/2019/05/Kitteltaschenbooklet English B1031R06EN2019 LR.pdf




El adsorbente deberia ser capaz de remover
multiples sustancias

Inflammatory mediators
— Cytokines (e.g. IL-6, IL-8, TNF-alpha and more)

— Trigger substances DAMPs&PAMPs, Toxins

Metabolites
— Bilirubin, Myoglobin

— Free hemoglobin, ammeonia, bile acids

Some drugs

- ._-_-_-_---.

— Venlafaxine, Quetiapin (intoxications) f\
I ;-ElF-'ll.."'-:LJ'Ei"'_I

— Ticagrelor, Rivaroxaban (emergency surgery)

Cytosorbents, Cytosorb Therapy, indications and set-up. User Guide. Disponible en: https://cytosorb-
therapy.com/wp-content/uploads/2019/05/Kitteltaschenbooklet English B1031RO06EN2019 LR.pdf
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Estrategia terapéutica integral

Un abordaje integrado y secuencial:

Abordaje farmacologico

Remocion de Endotoxinas de forma apropiada

Terapias Extracorporeas de Inmunomodulacion

Soporte multiorganico adecuado

Condiciones que favorezcan la recuperacion de los érganos

Terapia Personalizada:
Determinar la precision

Volker Humbert, Pamela Leckie. Cytosorb therapy in systemic hyperinflamation (refractory Vasoplegic
shock).

Hawchar F et al. Extracorporeal cytokine adsorption in septic shock: A proof of concept randomized,
controlled pilot study. J Crit Care. 2019 Feb;49:172-178.




La modulacion de la respuesta inmune puede &

incrementar la oEortunidad de recuEeracic')n

Attenuated

Overchoots Inflammatory Response
LASUEICAS LS Cytosorbents, Cytosorb

: ]
Inflammatory Response with CytoSorb esssny Therapy, indications and
: - t-up. User Guide.
without CytoSorb A E?s;(fnimseeén-u' ©

https://cytosorb-

[0) - ™N
\\\\ ALV \ f therapy.com/wp-
% ‘ content/uploads/2019/05/
o [\ Kitteltaschenbooklet_Eng
@ | -
\ % | :

lish_B1031RO6EN2019
LR.pdf

Time: Use of CytoSorb

— P Recovery Organ failure -  Recovery
Organ failure ‘ j

MOF /Death
MOF / Death




Los citoadsorbentes deben considerarse una
terapia de soporte

Citoadsorbentes

Soporte Organico
IPPV, VMA, ECMO,
CRRT, nutricion...

Control del origen
Antibiodticos, cirugia,
adiologia intervencionista..

k3

Cytosorbents, Cytosorb Therapy, indications and set-up. User Guide. Disponible en: https://cytosorb-
therapy.com/wp-content/uploads/2019/05/Kitteltaschenbooklet English. B1031RO6EN2019 LR.pdf




Uso de Circuito E;(tr_acdi'péreo en la UCI

Hemoperfusion

Cytosorbents, Cytosorb Therapy, indications and

| set-up. User Guide. Disponible en: https://cytosorb-
therapy.com/wp-
content/uploads/2019/05/Kitteltaschenbooklet _Engli
sh_B1031R06EN2019 LR.pdf




A'!ustar medicamentos

La dosis de antibioticos debe monitorizarse de
forma constante durante el tratamiento con
citoadsorbentes.

Se debe tomar en cuenta el circuito extracorporeo
que se esta usando (p.e. CRRT).

Los ensayos in vitro no necesariamente
correlacionan con el comportamiento in vivo

La Adsorcion ocurre principalmente en las primeras
|.5 a2 horas

Antibiotic Dosing during CytoSorb Therapy, March 2020
Brower 2019; Hawchar 2019; Haidari 2020; Leonardis 2018
Zoller 2015; Poli 2018; Friesecke 2017

Table 1. Anti-infectives with a AAUC < 20%
[Drug [ AAUC (%) |

| Ganciclovir [0 |

1

15

Clarithromycin




Cuando iniciar?

Patient's condition

Sepsis bundle
Catecholamine-/
Volume therapy

Arterial line, Central
Venous Catheter,
Antibiotics,

Source control

Best results achieved when CytoSorb begun within 24

Differentiated volume-/
Catecholamine therapy

Adv. hemodyn. monitoring

Organ support
(Ventilation, CRRT)

CytoSorb?
(early use in anticipation
of ongoing deterioration)

IL-6 (> 500 pg/ml)

Vasopressors
NE > 0.3 pg/kg/min

Capillary leak :
e.g. ELWI > 10 ml/kg

Lactate further
elevated/increasing

> Start

PCT (> 3"9/') CytOSOfb

if maasured

Extracorp. circuit

available / indicated
& CRRT

* ECMO
* Hemoperfusion

Volker Humbert, Pamela Leckie. Cytosorb therapy in systemic hyperinflamation (refractory Vasoplegic

shock).




Como continuar?

Time since start of CytoSorb Therapy

Ongoing instability

Decrease of NE dose by |ess
than 20% in the last 12 hrs

» Consider new adsorber
Ongoing (hemodynamic)
instability despite 2
adsorbers in 24 hrs.

Consider ending
CytoSorb Therapy

Adequate source control?

Volker Humbert, Pamela Leckie. Cytosorb therapy In systemic refractory Vasoplegic
shock).




ué hay de la evidencia?

Scientifically documented / published patients 4,362 3,212 2,480
Scientifically documented / published treatments 4,926 3,822 1,507

Publications total
Publications, including online published Cases of the week

Number of peer-reviewed publications

CytoSorb registry

Number of participating centres worldwide 275 253
Number of included patients 1,212 748

Clinical trials

Running trials: Total / on clinicaltrials.gov 38/25 33/18 30/15
Completed studies: Total / on clinicaltrials.gov 20/13 12/8 8/7

The dlinical and preclinical data and results obtained with the CytoSorb adsorber are not transferable to other products. CytoSerb should only be administered

by personnel who have baen properly trainzd in administration of extracorporeal therapes. CytoSorb is not available for commercial sale in USA,
CytoSotb nd CytoScrbents an wradensarks of the CytaSotbents Corparation, USA & Copyright 2020, CytaSorbents Europe GmbH. Al ights reserved. B1052R07ENG2020
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Resultados clinicos hasta el momento

| CaseReport | %j;f“ Cytosorb™ in a Patient with Legionella-Pneumonia Associated
Application L
i i . . . rption
f:i't'::::;i « Seguridad demostrada (Biocompatible)

Stefan Blttner? Sam

crisophsarazin® | ¢ Atenuacion en la respuesta inflamatoria ( reduccion IL-6 ) .
*Department of Nephrology tD SO I"b

v — . chen in an adjunct
Infla| * Mejoria en pardmetros hemodinamicos vitial
COMBINATION EC
siocka =i ¢ Reduccién en la necesidad de vasopresores
MNicholas Lee
Nandor Man wannelli'

* Datos iniciales que indican proteccion de la integridad
He capilar y reduccion de la mortalidad
pati

Klaus Kogelmann', Dominik Jarczak®, Morten Scheller” and Matthias Drlner'

p
Hepatic Failure and Hyperbilirubinemia

Andreas Faltlhauser Frank Kullmann

First Department of Internal Medicine, Kliniken Nordoberpfalz AG, Klinikum Weiden,
Weiden in der Oberpfalz, Germany




Primer RCT (2008 - 201 |

@PLOS | ONE

RESEARCH ARTICLE

The effect of a novel extracorporeal cytokine
hemoadsorption device on IL-6 elimination in
septic patients: A randomized controlled trial

Dirk Schadler'®#, Christine Pausch®®, Daniel Heise®, Andreas Meier-Hellmann®*,
Jorg Brederlau®, Norbert Weiler!, Gernot Marx®, Christian Putensen’, Claudia Spies®,
Achim Jérres®, Michael Quintel®, Christoph Engel?, John A. Kellum'®, Martin

K. Kuhimann?

97 pacientes con ventilacidn mecanica con sepsis grave o
chogue séptico y lesion pulmonar aguda o SDRA
Asignacion aleatoria a terapia CytoSorb por 6 horas por dia
hasta por 7 dias consecutivos (tratamiento), o sin
hemoperfusion (control).

Desenlace primario: cambio en concentraciones séricas de
IL-6 durante los dias 1y 7 del estudio.

Después de ajustar los resultados para las comorbilidades y
diferencias basales, no se encontrd asociacion de la
hemoperfusion con mortalidad (p = 0.19).

IL-6 elimination

IL-6 (pg/mi)

Cambio en minutos

Cambio en dias

—e— Trealment
#—  Control
p=0.153

Time (days)




{@-PLOS | one

Primer RCT: Analisis

RESEARCH ARTICLE

The effect of a novel extracorporeal cytokine
hemoadsorption device on IL-6 elimination in
septic patients: Arandomized controlled trial

Dirk Schadler'®*, Christine Pausch?®, Daniel Heise®, Andreas Meier-Hellmann®,
Jorg Brederlau®, Norbert Weiler!, Gernot Marx®, Christian Putensen”, Claudia Spies®,
Achim Jorres®, Michael Quintel®, Christoph Engel?, John A. Kellum™, Martin

K. Kuhimann!

Se demostroé seguridad (en el terreno técnico y médico: no se observaron alteraciones en coagulacion
u otros eventos clinicos relevantes con Cytosorb en albumina o en niveles de plaguetas).

Se demostro eficacia en la remocion de IL-6 pre- y post columna de adsorcién (los niveles se
encontraron muy bajos para evaluar cambios plasmatico después de 7 dias).

Protocolo suboptimo para demostrar diferencias en desenlaces clinicos
* No definicién de cuando iniciar tratamiento (no antes de las primeras 24 horas)
* No evaluacion de parametros hemodinamicos.
* Tratamiento de solo 6 horas al dia.
Poblacion de pacientes heterogénea (problemas de aleatorizacion).




Choque séptico refractario: remocion

extracorporea de citocinas

@ CroseMark Friesecke 2017

J Artif Organs
DOI 10.1007/s10047-017-0967-4

ORIGINAL ARTICLE Others

Extracorporeal cytokine elimination as rescue therapy
in refractory septic shock: a prospective single-center study

Sigrun Friesecke' - Stephanie-Susanne Stecher' - Stefan Gross” - Stephan B. Felix'* -
Axel Nierhaus®
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Cytosorb en Falla Organica Miultiple: Milan

Artificial

Organs 40 pacientes con Cirugia Cardiaca con Falla
Organica Multiple

o S _ Integracion de Cytosorb con ECMO (19 pacientes)
Blood Purification With CytoSorb in Critically 11l Patients: e e
Single-Center Preliminary Experience 0 como terapia individual en modo
Hemoperfusidn (21 pacientes)

"Maria Grazia Calabrd, *Daniela Febres, *Gaia Reccea, *Rosalba Lembo,
"Evgeny Fominskiy “7, * Anna Mara Scandrogho, *f Alberto Zangnllo, and

Foderico Papralaido Reduccidn significativa de la escala de
‘Depariment of Anesthesia and Intengive Care I:fh:t r '.I‘\'I.H'l.-.'.llllle'.-.-.' ‘ |-:l.: III.'I-! Institue; andd Vita- Saluse San Raffoels inotrépicos_vasoa CtiVOS, aSII CO mo b i | i rru b i n a S,
lactato, CPK y DHL

El tratamiento fue efectivo y sin eventos adversos
relacionados al producto

La mortalidad observada 53% fue menor a la
esperada 80% (basado en escala SOFA)




Estudio Piloto Aleatorizado: uso de adsorcion
como teraeia individual

Journal of Crtical Care xxx (2018) xxx-xxx

Contents lists available at ScienceDirect
Journal of Critical Care

journal homepage: www.elsevier.com

Extracorporeal cytokine adsorption in septic shock: A proof of concept randomized,
controlled pilot study

x i St . X . 75 i " i T -1.b. i
Fatime Hawchar", [1diko Laszlo", Nandor Oveges”, Domonkos Trasy", Zoltan Ondrik™, Zsolt Molnar®

20 pacientes con Choque Séptico de etiologia no-quirurgica, con ventilacion mecanica, norepinefrina
>10 ug/min, PCT > 3ng/ml, SIN necesidad de TRR
Aleatorizados a Cytosorb (n=10) y al grupo Control (n=10)

Se coloco Cytosorb en un circuito de bomba sanguinea, anticoagulacion con heparina y flujo sanguineo
entre 250-400 mL/min

Inicio temprano de la terapia con Cytosorb (inicié dentro de las primeras 24 horas de ingreso a la UCI /
inicio del Choque Séptico)

Uso de un solo adsorbente por paciente (tratado) en 24 horas




Estudio Piloto Aleatorizado: uso de adsorcion

como teraeia individual
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Conclusiones:

En este estudio piloto, la remocion extracorpdrea de citocinas aplicada por 24 horas en etapas tempranas

del Choque Séptico. El tratamiento comprobd ser seguro, y ademas se encontrd que un solo tratamiento

mostro beneficios indicados por la reduccién en los requerimientos de norepinefrina, procalcitonina sérica y

BigET-1 (endotelina) comparado con controles. @




Adsorcion en falla hepatica y rabdomiolisis

* Soporte Hepatico mediante remocidn de toxinas hepaticas MAS
inmunomodulacion.

Reduction of bilirubin per treatment
Bilirubin _ < i ‘é;tzoklnes i
Bile acids

I L
Ammonia
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CPFA MARS Prometheus CytoSorb

* Soporte Renal mediante la remocién de mioglobina MAS inmunomodulacion.

Myoglobin Mioglobina (ng/ml) nei 3 pazienti

T0 CYTOSORB"
CYTOSORB®
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Fig. 1. Course of CPK and m;




Adsorcion y ECMO

Combination of ECMO and cytokine adsorption therapy

for severe sepsis with cardiogenic shock and ARDS due

to Panton—Valentine leukocidin—positive Staphylococcus aureus
pneumonia and HIN1

NJ Lees' - AJP Rosenberg' + AI Hurtado-Doce' « J Jones' « N Marczin>** -
M Zeriouh? - A Weymann® - A Sabashnikov” - AR Simon® « AF Popov?

vasopressin
=@—noradrenaline

=f==adrenaline

to full recovery of this patient. However, such rapid resolution
of neutropenia, reversal of toxic shock, and rapid weaning off A

of the high-dose vasopressor infusions are unusual for such : ecmo o
m
severe presentation, and we feel that Cytosorb was a beneficial o m

factor in our combination therapy with ECMO IVIg therapy.

0
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Kogelmann o al Critkal Care (20M7) 21:74

DOR 10118601 505 401 718625 Critical Care

RESEARC Open Access

Hemoadsorption by CytoSorb in septic @) e
patients: a case series

Klaus Kogelmann, Dominik larczak® Maorten Scheller” and Matthias Driner”

Abstract

Background: Septic shock, defined as life-threatening organ dysfunction causd by a dysregulated host response to
infection, is a highhy lethal condition that causes substartial ma tidity and mortality among aritically ill patients. One
of the hallmarks of sepsis is the excesive reease of cytokines and other inflammat oy mediators ausing refractony
hypotension, tisue damagse metabolic acidasis and ultimately multiple organ failurs. In this context, riokine raduction
by hemoad sorption represants a new onoept for biood purification, developed to attenuate the overavhaiming
systemic levels of pro-inflammatory and antiinfammatony mediators rekased in the early phase of sepsis

Methods: In the present case saries, we evaluated the impact of a new hemoadsomption device (CytaSorb) used as
adjunctive thempy, on hamodynamics and dinialy =slevant outcomes parameters in 26 anitically ill patients with septic
shockand in nesd of renal replacermant therapy

Results: We found that treatment of these patients with septic shock was assodated with hemodynamic
stabilzation and a reduction in blood lactate lewels Actual mortality in the owverall patient population was lower
than marality predicted by acute physiclogy and chronic health evaluation Il (APACHE 1) These effects seem 1o
be mare pranounced in patients in whom therapy started within 24 h of sepsic diagnaosis, whereas a delay in the
start of therapy was assodated with a poor response 1o therapy in t2rms of reducrion of catecholamine demand
and survival Moreower, from our patient population, medical patients seemed to benefit mare than post-surgical
patients in t2rms of survval Treatment using the CytoSorb dewvioe was safe and wel-tolerated with no device
related adwerse events during or after the treatment sessions

Condusion: Hemoadsorption using CytaSorh resubted in rapid hemodynamic stabilization and increased sundval,
particularky in patients in whom therapy was started early. Given the pasitive clinical experience of this case
series, randomired controlied trials are urgently needed 1o define the potential benefits of this new treatment
option

rd=s: Inflammation, Sepsis, Septic shock, Cytokines, Cytokine storm, CytoSorb, Hemoadsonption,
Hemoperfusion Hemodynamics, Catecholamines

HEMO ADSORCION TERAPIATEMPRANA

Journal of Critical Care 48 [ 2019) 172-178

Contents list s available at ScienceDirect

Journal of Critical Care

journal hamepage: www _journals elsevier com/journal-afl-critical-care

Extracorporeal cytokine adsorption in septic shock: A proof of concept cm
randomized, controlled pilot study

Fatime Hawchar *, Iidikd Lisz16*, Nandor Oveges %, Domonkos Trisy °, Zoltin Ondrik ", Zsolt Molnar **

* Lbmivesity of Sagped, Depastment ofAnsesthesology and lnenshe Thexpy, Sooped H-6725, 6. Semmebweis uics, Hungery
= Uity ofSemped Dopartment of Nemroby, HL 6720 Seged Nardmpsfuso G101, Humgery

ABSTRACT

Extracarporen] hilood purificson

Backgroumd: The aim of this proaf of concept, pros pecive, random ized pilot trial was © investigate the effects of
extraconsoreal cytokine removal [ CytoSorhE ) applied as a standalone treament in patients with septic shadd
Merhods: 20 patients with eany (<24 h) onset of septic shock of me dical onign on mechan cal ventil aton.
TsOrepine phr ne 10 pg/min, procaloitonin (PCT) = 3 ng/mL withowt the need for renal replacement therapy
were randomized into CytoSorb (n = 10) and Control groups (n = 10).CytoSorb therapy lasted for 24 b Clinical
and Labara oy da@ were remaded at baseline (To L Tre, T, amd Ty howrs
Resulrs: Overall SOFA scores did not differ between the groups. In the CytoSorb-group nonepimephrine requine-
ments and PCT concentration decreased signi ficantly (norepine phrine : CytaSorb: To = 0.54[10R 0.20-1.22),
Tua = Q. IEIQROOT 048 Lp = 016, Controls: To = 0L43 KPR 19— 064). Tea = 0251 QR0.06 0065 | pgkgimin;
PCT: CymSarh: T, median = 206 10R: 65-1445] T, = 56]19-544). p= 00M4; Control: T, = 13 376547 8]
Tya = 92[3.8-44 2 ng'mL)_ Big-endothelin-1 concentrations were ko significantly lower in the OytoSorh
Eroup (CYISem: T, = 1.3+ 06 “T, = 10 + Q4. T,y = 14 + 08,0 = 003 Conrol: Tp = 11 + 07 Ty, =

12 £ 06pmall p = _115) There were i CYTasots therapy-related adverse events.

is thefirst mial to inves tiga & the effects of early ex racorporeal cytokine adsorption meatme nt in
sepiic shock applied without renal re place ment terapy_ 1t was fend (o be b with sgificant effects on nor-
epinephrine requl reme nts, PCT and B g-endothel in-1 concentrations com pared to antrols
Trial registration: The study has been registered on ClinkcalTrials gov, under the registration number of
NCTIRZBRSTS, registered 13 November 2014

© 2018 Hsevier Inc. All rights reserved.
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CASO HEMOPERFUSION CON COVID

Caso en Colombia

Hemaperfusion com dispositive Cytosorb em paciente com
COVIDE- 19 severa, o proposi
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Hemoperfusion con dispositivo Cytosorb en paciente con
COVID-19 severo, a proposito de un caso

Prueba de Antes de
Cesar Mercado; Emulio Rey; Jorge Rico; Rodnigo Daza; Nehomar Pagero; Greisy Gonzalez, hharatesio Citasah  Despais de Crinsorh

iy T T
Nefrologo, Asocuacion Colombiana de Nefrologia, Bucaramanga, Colombia. ORCID §9mmH 4 JmmbHg

i T o
Asestesidlozo_Cardiovascular. Inteasivista, Hospital Usiversitario La Samaritana, [z 107ambig
Bogota, Colombra. ORCID ID kitps: /orcad org 0000-0002-9181-6587 iC03 l4mmol L 25emmolL
Nefrologo, Asocsacida Colombiana de Nefrologia. Medellin, Colombia. ORCID ID
hittps /lorcad 07 0000.0002-2852-1241 o YT
Nefrologo, Asocuacion Colombiana de Nefrologia. Cartagena, Colombia ORCID ID Az .
htps ./ ‘orcad org 0000.0002 629 2 :.‘H.ll. :JSLlI.
Residente de tercer afio, Departamento de Medicina Interna, Universidad del Sin, 47 bmg'dL 18 fmg/dL
Cartagena, Colombia. ORCID ID hittps//orcrd org 0000-0001-6682-1918 Mimg'd 131meidl

fgggﬁgnj :\:c::v:lon ( oL'-mbnmde i[fxologa Bucaramanga, Colombsa. ORCID 050ug/ad 18%eg/l
Internista, Fundacion Climsca, Foscal Intermaciomal, Bucaramanga, Colombia 3.2mmolL 1.6 mmollL
ORCID ID hatps ‘orcad oz 0000-0002-1103-9598 112mel %mel

Tohla 3 cumbuot en la msaitics sanpuzen, coutastund auter v despues de & teraput oo (xtonedh




Hemoperfusion con dispositivo Cytosorb en paciente con
COVID-19 severo, a proposito de un caso

Cesar Mercado; Emilio Rey; Jorge Rico; Rodrigo Daz:
Jaime Gomez.

olombia.na de Nefrologia, Bucaramanga, Colombia. ORCID
-0002-6316-6169.
ica, Foscal Internacional, Bucaramanga, Colombia.
d.org/0000-0002-1103-9598.
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Y de su uso en COVID 19 queé
sabemos!?




Observaciones e hipotesis en la fisiopatologia de la
infeccion grave por SARS-CoV-2

Li, et al. The Lancet 2020

INFLAMACION: elevacion
significativa de citocinas
proinflamatorias como TNFa,
IL-1b, IL-6, G-CSG, IFNg-
IP10, MCAP-1, MIP1-a

COAGULACION: 71.4% de
los pacientes no-
sobrevivientes presentaron
CID. Incremento en niveles de
Dimero-D y productos de
degradacion de fibrina.




Etapas propuestas de la enfermedad COVID-19

Stage | Stage Il Stage Il
(Early Infection) (Pulmonary Phase) (Hyperinflammation Phase)

A , ]:]

Host inflammatory response phase

Time course
Mild constitutional symptoms

Fever >99.6°F
Dry Cough

Clinical Signs Lymphopenia

Potential Remdesivir, chloroquine, hydroxychloroquine, convalescent plasma transfusions I
Therapies Reduce immunosuppression Careful use of Corticosteroids; statins; human immunoglobulin,

(avoid excess steroids) IL-1/1L-2/IL-6 /JAK inhibitors/GM-CSF Inhibitors I

Shortness of Breath without
(I1A) and with Hypoxia (1IB)
(Pa02/Fi02<300mmHg)

ARDS
SIRS/Shock
Cardiac Failure

Clinical
Symptoms

%)
v
a
=
N
(=
>
—
|
Q
-
Q
v

Elevated inflammatory markers
(CRP, LDH, IL-6, D-dimer, ferritin)
Troponin, NT-proBNP elevation

Abnormal chest imaging
Transaminitis

|
|
1
I
|
|
|
|
l
Low-normal procalcitonin |
|

Siddiqi, et al. JHLT 2020




Recomendaciones de Uso de CytoSorb en

_mamamlemaqanal Af] e
2(‘81\2%\ Care Congress % ¢ -@

ASOCIACION PANAMENA DE MEDICINA CRITICA

Y TERAPIA INTENSIVA
Apartado 0843-03484 Balboa-Ancén, Ciudad de Panama
www.medcriticapanama.com

APMCTI-231-2020
Panam4, 22 de marzo de 2020

2 re el Dispo:
Debe decir:

ivo de Adsorcién de Cytoquinas (CYTOSORB

La terapia con CytoSorb debe considerarse si uno o mas o los siguientes aspectos se da:
1-Vasoplejia profunda con niveles elevados de lactato y alta necesidad de vasopresores (Ejm
NE=> 0.3 pg / kg / min) que no responden a la terapia estandar. La terapia con CytoSorb debe
comenzar dentro de los primeros 6, maximo 24 hrs. después del inicio de |a terapia estandar.
2-Sindrome de dificultad respiratoria muy grave (ARDS), que requiere alto apoyo ventilatorio
3-Indicacion para el uso de la terapia ECMO / ECLS

Novel Coronavirus Pneumonia Care Plan
version 7)
Published on 03/03/2020

Since December 2019, a new type of coronavirus pneumonia has

emerged in Wuhan, Hubei Province. With the spread of the outbreaks, other

Consenso colombiano de expertos sobre recomendaciones
informadas en la evidencia para la prevencion,
diagnostico y manejo de la lesion renal aguda por SARS-
CoV-2/COVID-19

Gustavo Aroc:
Roberto Ramirez', Kelly

Asociacion Panameina de Medicina
Critica, Panama.

Novel Coronavirus Pneumonia Care
Plan, China.

Consenso Colombiano de expertos
sobre recomendaciones informadas
en la evidencia para la prevencion,
diagnostico y manejo de la lesidon
renal aguda por SARS-CoV-2/COVID-
19, Colombia.

ERA-EDTA Brescia Renal COVID Task
Force Recommendations, Italy.

FDA IFU CytoSorb for COVID-19 2020,
USA

MANAGEMENT OF PATIENTS ON DIALYSIS AND WITH KIDNEY TRANSPLANT
DURING COVID-19 CORONAVIRUS INFECTION

Federico Albericil’z, Elisa Delbarbal, Chiara Manenti®, Laura Econimoz, Francesca Valerio®, Alessandra Polaz,
Camilla I\/Iaffeil, Stefano Possentiz, Paola Gaggia®, Ezio IVIoviHiZ, Sergio Bovez', Fabio Malberti®, Marco
Farinas, Martina BracchiE, Ester Maria Costantino7, Nicola BOSS]niZ, Mario Gaggiottiz, Francesco Scolari?
on behalf of the
“Brescia Renal Covid Task Force”

CytoSorb®
300 mL Device

Approved by FDA for Emergency
Treatment of COVID-19

*FDA has authorized the emergency use of CytoSorb 300 mL device:
CytoSorb 300mL device is manufactured under and I1SO 13485 and CE Mark approved
INTRODUCTION

11. Intended Use

The CytoSorb Device (CytoSorb) is a non-pyrogenic, sterile, single-use device containing adsorbent polymer beads
designed to remove cytokines, as blood passes through the device. CytoSorb is placed in a blood pump circuit.

1.2.  Indications

CytoSorb is indicated for use in conditions where elevated levels of cytokines are present.

Maximum Treatment Time per Device: 24 hours.
Adminstration of Therapy:
Day 1: Change device every 12 hours;
Day 2: Change device at 24 hours;
Day 3: Change device at 24 hours.

Clinical assessment to be made after 72 hours of use to determine if patient is receiving clinical benefit for for
continuation of therapy. (see Section 11: Addendum to IFU for further guidance).

Maximum Blood Flow Rate:
Minimum Blood Flow Rate:
Recommended Blood Flow Rate:

700 mL/min
100 mL/min
150-500 mL/min




Para terminar

La “Tormenta de Citocinas” es altamente prevalente en Sepsis, pero
también en otras entidades clinicas, incluyendo infeccion grave por
SARS-CoV-2.

La remocion extracorporea de citocinas mediante ADSORCION es eficaz

y segura, debe considerarse en pacientes criticamente enfermos y que ya
tienen tratamiento convencional.

Existe evidencia clinica de mejoria en el estado hemodinamico, menor
reguerimiento de vasopresores, menor mortalidad respecto a la esperada
por las escalas de gravedad, asi como disminucion significativa de
citocinas inflamatorias con el uso de CytoSorb.




Para terminar

Se estan llevando a cabo estudios aleatorizados, controlados para
evaluar la eficacia de CytoSorb en estados Hiperinflamatorios.

Se debe monitorizar constantemente los niveles de farmacos,
principalmente antibioticos, durante el uso de citoadsorbentes.

Los resultados obtenidos por los diversos dispositivos de Adsorcion
Extracorpdrea deben de evaluarse de forma individual y de ninguna
manera extrapolar resultados entre dispositivos.
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