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… six organ systems are usually evaluated in clinical practice and have been the 
most widely studied:
• Cardiovascular
• Respiratory
• Renal
• Neurological
• Haematological
• Hepatic systems



Alterations in each organ system can range from mild 
dysfunction to complete organ failure.
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Renal replacement therapy and the support of
multiple organ dysfunction

Fluid balance
Optimization of fluid balance is a central component of the
management of critically ill patients, for example to reduce the need
for mechanical ventilation or reduce right ventricular filling
pressure in the context of heart failure.

Costanzo MR et al. J Am Coll Cardiol 2017; 69:2428–2445

Early renal support may resolve fluid overload by achieving better
sodium removal per unit volume than diuretic therapy.

This may improve cardiopulmonary function and long term
outcomes; it may also facilitate nutritional support and drug
delivery.
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Acheampong A. & Vincent JL. Critical Care (2015) 19:251

173 patients



Garzotto et al. Critical Care (2016) 20:196

N=991 (57%) N=560 (32%) N=183 (11%)

NO-AKI AKI AKI-RRT



Every 1 % increase of MFO was associated with 
an OR 1.075 for mortality (CI 1.055–1.095)
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The kidney in organ crosstalk and multiple organ 
dysfunction syndrome

Faeq Husain-Syed et al. ICM 2018;44:1447-1459
Extracorporeal organ support (ECOS)

Bidirectional 
interactions between 

distant organs

• Organ crosstalk is thought to have a
pivotal role in maintaining body
homeostasis.

• When pathological conditions occur
in one or more organs, they may
reach a level of severity that can
lead to functional and structural
dysfunction in other organs.
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Malbrain ML et al. Ann. Intensive Care (2018) 8:66



NATURE REVIEWS | NEPHROLOGY 

Prowle JR. et al. 
Prowle, J. R. et al. Nat. Rev. Nephrol. 10, 37–47 (2014)



A number of studies have reported an association between a more
positive fluid balance and mortality risk in sepsis

Acheampong et al. Crit. Care 19, 251 (2015).
Brotfain, E. et al. Am. J. Emerg. Med.34, 2122–2126 (2016).

Sakr, Y. et al. Crit. Care Med. 45, 386–394 (2017).

Courtesy of Prof. C. Ronco
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Confusion
CVA
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Hypotension
Tissue perfusion
Splanchnic ischemia
Anastomosis leakage
…

HYPOVOLEMIA

Edema
AKI

Respiratory failure
Impaired healing

Altered mobilisation
MOF
Ileus

Anastomosis leakage
Infections

Intraabdominal hypertension

…

FLUID OVERLOAD

Bellamy MC. British Journal of Anaesthesia (2006) - (Modif.)

FLUID BALANCE and MOF
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UF

Effluent

Fluid removal is often necessary to 
deal with fluid overload in AKI !







OMNI therapy modes: 
Flexibility

CRRT therapies Anticoagulation modes
SCUF Heparin
CVVH pre, post, pre/post, post/post Heparin             
CVVHD Heparin             Citrate
CVVHDF Heparin Citrate

Therapeutic Plasma Exchange

HP in course of CRRT 
(Cytosorb, Jafron, Alteco)

CO2 Removal in course of CRRT



OMNI therapy 
modes: Flexibility

CRRT therapies Anticoagulation modes
SCUF Heparin
CVVH pre, post, pre/post, post/post Heparin             
CVVHD Heparin             Citrate
CVVHDF Heparin Citrate
Therapeutic Plasma Exchange

CO2 Removal in course of CRRT

HP in course of CRRT 
(Cytosorb,Jafron,Alteco)



t = Duration of treatment

INTERRUPTION OF TREATMENT

ü Pump‘s stop
ü Fluid Balance alarms
ü Syringe changes
ü Patient‘s mobilization
ü Bag‘s change anytime
ü Stop for diagnostics
üStop for surgical / internetional procedures



Courtesy Dr. Villa



Prescribed Renal Dose

Real Renal Dose



Lines kinked
During patient mobilization 



Schlapfer P et al. Blood 
Purif 2017; 43:11-17



Schlapfer P et al. Blood Purif 2017; 43:11-17



Achieved renal dose = 94.9% of ta
rgeted dose

Schlapfer P et al. Blood Purif 2017; 43:11-17



• Importantly, dysfunction of a single organ is rare, in part because
of the existence of ‘organ–organ crosstalk’ or interorgan crosstalk
such that the failure of one organ leads to the dysfunction of
another organ.

• Consequently, the function of several organ systems is usually
disrupted simultaneously.

Vincent, J. L. et al. Sepsis in European intensive care units: 
results of the SOAP study. Crit. Care Med. (2006).

• The pattern of failing organs can influence outcomes, and the
greater the number of organs that are affected, the higher the
mortality

Vincent, J. L. et al. Crit. Care Med. 34, 344–353 (2006).
Sakr, Y. et al. Crit. Care 16, R222 (2012).

Organ crosstalk
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Joannidis M et al. Intensive Care Med (2019)

q In critically ill patients, both lung and kidney organ injury and/or dysfunction are
common and associated with significant morbidity and mortality.

q Patients with acute kidney injury are twice as likely to require invasive mechanical
ventilation.

q Patients with acute respiratory failure/acute respiratory distress syndrome are at
increased risk of AKI, especially where IMV is required, influenced by haemodynamic,
neurohormonal, and inflammatory effects



Ronco C et al. Blood Purif (2019)



Joannidis M et al. Intensive Care Med (2019)



FLUID BALANCE
RENAL SUPPORT (SOLUTE REMOVAL)
CLEARANCE OF INFLAMMATORY MEDIATORS
«immunomodulation»
LUNG SUPPORT (CO2 REMOVAL – PROTECTIVE VENT)
NEGATIVE RENAL PULMONARY CROSSTALK 

Cross Talk



OMNIset ECCO2R
• Preassembled OMNIset with 1.6 m2

hemofilter

• Oxygenator (Euroset): 1.81 m2

polymethylpentene

• Blood Flow: up to 500 mL/min

• Anticoagulation: heparin

• Max treatment time: 72 h

• CRRT modes: CVVH pre/post, CVVHD, 

CVVHDF

• Integrated heater

• Priming without Oxy: 187 mL

• Priming Oxy: 148 mL



B.Braun patent: «Decap® in course of CRRT»

The exclusivity of our patent is related to the position of the filters: first oxygenator (CO2
removal) before the hemofilter (CRRT).

• increases the avarage blood flow (higher CO2 removal rate)
• reduces risk of clotting in the filters/circuit (lower pressure)
• improves the acid-basic ratio
• maitains «physologic» blood through the oxygenator (no haemo-concentration as

competition setting due to UF rate)

EXCLUSIVITY: B.Braun ECCO2R therapy is covered by industrial 
patent “Decap® in course of CRRT” (

Allardet-Servent J et all. Crit Care Med (2015)
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