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•	 After admission to the ICU, his condition worsened further, urine output was <20 ml/hr, cardiac 
output low (2 liters/min) accompanied by low blood pressure (80/40 mm/Hg), his echo showed an 
ejection fraction of 10 percent with bi-ventricular dysfunction. His cardiac MRI revealed extensive 
myocardial fibrosis with diffuse changes so the patient was listed for cardiac transplantation.

•	 The patient remained unstable so the decision was made to install an extra-corporeal life support 
(ECLS) system which was run for a total of 14 days until a suitable organ was found. At this time his 
norepinephrine requirement was minimal

•	 Preoperative immunosuppressive therapy was not given 
•	 The patient then underwent cardiac transplantation  on the 15th day after initial admission
•	 Preoperatively, he showed progressive signs of systemic inflammatory response syndrome (SIRS) 

predominantly due to ECLS, with deranged inflammatory parameters (C-reactive protein 86.6 mg/l, 
WBC count 21650/µl), increasing requirements for catecholamines (norepinephrine 0.2 µg/kg/min; 
epinephrine 0.15 µg/kg/min and vasopressin 0.15 units/min and markedly elevated bilirubin levels 
(23 mg/dl)

•	 Intraoperatively, ECLS was converted to cardiopulmonary bypass (CPB).
•	 With the rationale to mitigate the post cardiac transplant SIRS, and to quickly reduce 

catecholamine demand, an extracorporeal cytokine adsorption device (CytoSorb) was additionally 
installed into CPB 

The following case study reports on a 13-year-old pediatric patient (body weight 45 kg) who was 
admitted to our hospital due to a deterioration in his clinical condition, after he had developed 
hepatitis as well as viral dilated cardiomyopathy (VDCM) with ventricular dysfunction, for which he 
had already been admitted three times for heart failure in the previous four months. 

Case presentation

•	 One treatment with CytoSorb for a total of ~3 hours (CPB time 187 mins) 
•	 CytoSorb treatment was carried out in conjunction with cardiopulmonary bypass
•	 Blood flow rate: 500ml/min
•	 Anticoagulation: Heparin
•	 CytoSorb adsorber position: post-oxygenator

Treatment



•	 Need for catecholamines
•	 Inflammatory response (C-reactive protein, white blood count)
•	 Liver function (bilirubin) 

Measurements
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•	 After the intraoperative use of CytoSorb, hemodynamic stability could be established (blood pres-
sure of 120/80 mmHg) while all catecholamines could be tapered off after cessation of CytoSorb 
treatment

•	 A dramatic decrease in inflammatory mediators (CRP 41.6 mg/l, WBC 13700/µl) was observed 
during the course of the treatment

•	 Bilirubin levels decreased from 23.0 mg/dL to 10 mg/dL after the use of CytoSorb. Over time, 
levels rebounded to 22 mg/dL after the stop of hemoadsorption but subsequently decreased to 
6.38 mg/dL. On discharge bilirubin levels equaled 2 mg/dL underlining the improvement in liver 
function

•	 Intraoperatively, IV methyl prednisolone 500 mg was administered followed by 250 mg while 
coming off bypass. Postoperatively, the dose of IV methyl prednisolone was tapered and tablet 
tacrolimus and tablet mycophenolate mofitil were initiated. However, no dose adaptation of immu-
nosuppressant was performed due to a potential elimination by CytoSorb

Results

Parameters Pre therapy Post therapy

Heart rate (beats/min) 110 100

Blood pressure (mmHg) 80/40 120/80

Urine output (ml/hr) <20 70

Leucocytes (cells/µl) 21650 13700

Bilirubin (mg/dL) 23 6.38

PCT (ng/ml) 1.10 0.495

CRP (mg/L) 86.6 41.6

Epinephrine (µg/kg/min) 0.15 0

Norepinephrine (µg/kg/min) 0.2 0

Vasopressin (units/min) 0.15 0



•	 The intraoperative use of Cytosorb to mitigate post cardiac transplant SIRS in a 
pediatric patient proved effective and was associated with a significant improvement in 
hemodynamics, an attenuated inflammatory response as well as a reduction of bilirubin 
levels

•	 The application of CytoSorb acted like a bulwark, prevented further deterioration and 
helped regain control over the hyperinflammatory condition

•	 The effectiveness of CytoSorb to eliminate molecules other than cytokines (e.g. bilirubin) 
expands its range of application to various other indications

•	 Based on the relatively short ICU and hospital length of stay, CytoSorb might potentially 
reduce the out of pocket expenditure for such patients

•	 Treatment with CytoSorb was easy and safe to use

Conclusion

•	 Postoperatively, the patient was extubated on day 2, length of ICU stay was 10 days and he was 
discharged from the hospital after a total of 28 days 

•	 The patient managed to recover without any complications and didn’t require further procedures
•	 Following discharge, cardiac function, hemodynamic parameters, and liver function further impro-

ved and normalized over time

Patient Follow-up
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