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This case reports on a 13-year-old boy, who was admitted to the hospital for coryzal symptoms (acute 
inflammation of the upper respiratory tract) and chest pain.

Case presentation    

• He went on to develop cardiogenic shock with respiratory failure requiring multiple inotropes and 
mechanical ventilatory support

• Ten hours after admission, veno-arterial extracorporeal membrane oxygenation (VA-ECMO) 
therapy had to be initiated 

• He underwent extensive workup with the final diagnosis being idiopathic dilated cardiomyopathy
• Over time, the patient developed acute kidney injury (AKI) requiring continuous renal replacement 

therapy (CRRT)
• Liver enzymes were elevated accompanied by conjugated hyperbilirubinemia with no identified 

secondary causes
• He showed no recovery of both left or right ventricular function. Echocardiogram revealed a left 

ventricular fractional shortening of around 6–10% and a right ventricular global longitudinal strain 
of around 7%

• Therefore, he was put on a biventricular assist device (BiVAD) with a Heartmate III left VAD and 
extracorporeal right VAD using a CentriMag pump after 16 days of ECMO therapy

• Blood tests before BiVAD implantation showed the following levels: hemoglobin 10.2 g/dL, urea 
22 mmol/L, creatinine 90 μmol/L, total bilirubin 309 μmol/L, alkaline phosphatase (ALP) 121 IU/L, 
alanine aminotransferase (ALT) 150 IU/L and aspartate aminotransferase (AST) 94 IU/L

• BiVAD implantation was uneventful with a bypass time of 2 h 49 min
• The initial left VAD flow was set at 3.8L/min and maintained at 3.0–4.6L/min, whereas the right 

VAD flow was first set at 2.2L/min and maintained at 2.9–4.4L/min respectively
• His mean blood pressure, central venous pressure, and oxygen saturation remained stable
• Serial echocardiogram after insertion of the BiVAD showed that the right ventricle was not dilated, 

and the left ventricular fractional shortening was around 20%
• However, he was found to have a gradual increase in serum bilirubin levels up to a peak of  

786 μmol/L
• ALT plasma concentration was 75 IU/L and AST level was 288 IU/L, sodium model for end-stage 

liver disease (MELD-Na) score was 35, corresponding to a predicted mortality of 52.6%
• In view of the worsening hyperbilirubinemia, single-pass albumin dialysis (SPAD) was started for 

bilirubin removal using the Prismaflex system
• SPAD therapy was performed using a parallel system to the BiVAD through the left internal jugular 

vein, and 4% albumin was used as dialysate. No specific complications were encountered, and 
the bilirubin level dropped to 672 μmol/L after 21 h of therapy while serum bile acid levels also 
decreased from 107.6 μmol/L to 66.4 μmol/L 
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• However, with the intention of hastening bilirubin and bile acids removal, SPAD was stopped and 
hemoadsorption using CytoSorb was initiated

Treatment

• Two CytoSorb adsorber cartridges were used for a total treatment duration of approximately 100 
hours

• CytoSorb was used in combination with CRRT. Of note, the BiVAD and extracorporeal blood 
purification circuit were running as parallel  systems 

• Blood flow rate: 200 ml/min
• Replacement rate: 1357 ml/1.73m2/hour
• Dialysate rate: 1583 ml/1.73m2/hour 
• Anticoagulation: Heparin with 18 units/kg/hour
• CytoSorb adsorber position: post-hemofilter

Measurements

• Bilirubin and bile acid plasma levels 
• MELD-Na score

Results

• Following CytoSorb application a dramatic reduction in serum bilirubin and bile acids levels was 
observed. 24 h after initiation of hemoadsorption therapy bilirubin and bile acid levels were 306 
μmol/L and 48.4 μmol/L, respectively, reaching their lowest serum concentrations at around 53 
hours. After replacement of the adsorber by a new CytoSorb column, serum bilirubin and bile 
acids levels reached 173 μmol/L and 26.4 μmol/L, respectively

• MELD-Na score decreased from 35 (corresponding predicted mortality of 52.6%), prior to therapy 
start, to 30 at the end of CytoSorb hemoadsorption therapy (predicted mortality 19.6%) 

Patient Follow-up

• Bilirubin serum levels experienced a slow and transient rebound after discontinuation of 
hemoadsorption therapy, which subsided spontaneously within a week. Thereafter, serum bilirubin 
levels were maintained at around 50 μmol/L and no further bilirubin removal was performed

• The BiVAD functioned well throughout
• He failed the attempt to wean the right VAD two weeks later and was subsequently put back on 

BiVAD as a bridge for heart transplantation
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• This case illustrates that both SPAD and CytoSorb hemoadsorption can effectively and 
safely reduce the serum bilirubin and bile acid levels in pediatric patients with BiVAD 
implantation

• The authors state that the ease of set-up, faster/more effective rate of bilirubin removal 
and the capability of CytoSorb to also remove cytokines make it a favourable alternative to 
SPAD which they describe as being labor intensive

• There were no complications associated with CytoSorb therapy

Conclusion


