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ECMO in KOIIM, UMC Ljubljana
 14 beds

 1000 admissions per year



ECMO in KOIIM, UMC Ljubljana

2009 2022



ECMO in KOIIM, UMC Ljubljana

2009 2022



Cytosorb 96

Septic shock
53 Pancreatitis4 SIRS after

OHCA 19
Cardiogenic

shock12
Crush

sindrom 3 Other 6

Cytosorb in KOIIM 
March 2017 – April 2022



Cytosorb 96

Septic shock
53

VV ECMO 13

Pancreatitis
4

VV ECMO 1

SIRS after
OHCA 19

VA ECMO 
(ECPR)  7

Cardiogenic
shock 12

VA ECMO 6

Crush
sindrom 3 Other 6

Cytosorb in KOIIM 
March 2017 – April 2022



Rationale of haemoadsorbtion
during ECMO support
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SIRS and MOF in cardiogenic shock

Hochsman JS. Circulation 2003



ROSC

 Formation of ROS (Reactive oxigen species)

 Leukocyte activation and chemotaxis

 Inflammatory cytokines and chemokines production

 Complement and endothelium activation

 Endotoxin intenstinal translocation

 Adrenal insufficiency

 SIRS

 MOF

ISCHEMIA
 Methabolic alterations

 pH alterations
 Endothelium alterations
 Proinflammatory state

Cardiac arrest
REPERFUSION



Cardiac arrest

Cause of
mortality in first

72 hours!

Cause of
mortality after

72h



Inflamatory response to 
ECMO membrane

Complement activation

Coagulation cascade

activation

Activation of leukocytes, 

trombocytes and

endothelial cells

Miller JE. Crit Care 2016



 ↓ hemolysis

 ↓ activation of inflamatory

response

 ↓ risk of air embolism

 ↓ need for anticoagulation

 ↓ haemodilution







Our protocol
Indications

• refractory shock after 6 hours of
standard therapy

• raising values of lactate
• increasing vasopressor

requirements (0.5 
mcg/kgTT/min)

Duration of treatment and discontinuation

• One treatment:
• 12 hours at least, if positive clinical effect
• If no effect: 24 hours and reevaluation according to clinical

condition
• Discontinuation:

• Vasopressor reduction to 50% of starting value
• No clinical response to treatment after 24 hours (increasing or no 

change in vasopressor, increasing lactate)



VA ECMO 13

ECPR in OHCA due to anterior STEMI 3

ECPR in IHCA due to acute in-stent thrombosis of LM/LAD 3

Cardiogenic shock due to anterior wall MI 3

ECPR in IHCA due to phenytoin overdose 1

Cardiogenic shock in calcium channel blockers overdose 1

Cardiogenic shock after periprocedural IHCA in EP study 1

Cardiogenic shock in severe AS/MS complicating influenza A infection 1

Our patients
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VV ECMO 12

ARDS in pneumococcal pneumonia 3

ARDS in pneumococcal pneumonia complicating influenza A 3

ARDS in legionella pneumonia 2

ARDS in S. aureus pneumonia complicating influenza A 1

Leptospirosis 1

Aspiration pneumonia 1

ARDS in pancreatitis 1

Our patients



Results
VA ECMO (N = 13) VV ECMO (N = 12)

Patient characteristics
Age, years 54 ± 9 58 ± 13
Male gender 12 (92%) 9 (75%)
BMI, kg/m2 30 ± 3 27.5 ± 3
Ischaemic heart disease 5 (39%) 2 (16.7%)
Diabetes 2 (15%) 2 (16.7%)
Chronic kidney disease 1 (8%) 0
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predicted mortality, % 69 (38 – 85) 68 (63 – 82)

SAPS 57 (51 – 70) 53.5 (51 – 67.5)
predicted mortality, % 62 (49 – 84) 54 (49 – 80)

SOFA 12 (11 – 14) 15.5 (13 – 18.75)
predicted mortality, % 50 (50 – 71) 85 (60 – 90)

VIS score 115 (67 – 170) 68 (52 – 105)
MAP, mmHg 50 (42 – 65) 57 (48 – 68)
Acute kidney failure 12 (92%) 10 (83%)
Acute liver failure 10 (77%) 9 (75%)
Acute heart failure 13 (100%) 2 (17)

Results



VA ECMO (N = 13) VV ECMO (N = 12)

LAB results before haemoadsorbtion
Lactate, mmol/L 11.2 (8.6 – 17) 6.7 (2.3 – 7.7)
pH 7.2 (7.07 – 7.26) 7.2 (7.16 – 7.26)
CRP, mg/L 27 (8 – 153) 238 (188 – 347)
PCT, µg/L 6.3 (0.5 – 12.1) 27 (4.7 – 138)

IL6, ng/L 1833 ( 762 – 5000) 4728 (2155 – 14503)
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VA ECMO (N = 13) VV ECMO (N = 12)

Outcome
Cytosorb duration 12 (8 – 22) 14 (12 – 26)
Weaning of ECMO 4 (31%) 7 (58%)
ECMO duration, days 3 (2 – 6) 11 (4 – 15)
ICU LOS, days 5 (2 – 13) 13 (3 – 24)
Hospital mortality 11 (85%) 8 (67%)

Results
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Use of Cytosorb in ECMO patients …

 No technical problems and complications during therapy

 Effect on haemodynamic parameters and stabilisation (VA ECMO)

 Effect on inflammatory markers reduction (VV ECMO)

 Conclusions about survival benefit not possible

 Non-selective routine use is discouraged

 How to identify patients that benefit most?

 Which clinical and laboratory findings to use?



Hvala/Thank you!


