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This case reports on a 61-year-old woman with confirmed COVID-19, who was admitted to a different 
hospital with a productive cough that she had had for a few days. 

Case presentation    

• Her medical history included rheumatoid arthritis, obstructive sleep apnea, and arterial 
hypertension

• She required invasive assisted ventilation shortly after admission
• Due to progressive severe acute respiratory distress syndrome (ARDS), the patient was transferred 

to the University Medical Center Göttingen for kinetic therapy (prone positioning for at least 12 h 
per day) and continuous renal replacement therapy (CRRT) due to oliguric acute renal failure

• Because of progressive hypoxemia, veno-venous ECMO therapy was initiated 13 days after 
admission 

• Subsequently, nasopharyngeal swabs and tracheal aspirates tested negative for SARS-CoV-2
• After tracheotomy and weaning, ECMO therapy and invasive assisted ventilation were no longer 

required, but the patient still needed intermittent renal replacement therapy (IRRT) 
• During the course of the disease, the patient developed laboratory signs of liver injury whilst she 

was on ECMO therapy even before clinically detectable jaundice or elevated bilirubin levels had 
appeared, with sustained synthetic liver function reflected by the international normalized ratio 
(INR) and serum albumin measurements 

• A diagnosis of secondary sclerosing cholangitis in critically ill patients (SSC-CIP) was confirmed by 
endoscopic retrograde cholangiopancreatography (ERCP), showing intraductal filling defects in the 
intrahepatic bile ducts due to biliary casts

• In addition, the patient had also received drugs that have previously been associated with SSC, 
including amoxicillin-clavulanate, and ketamine sedation 

• Plasma levels of bilirubin and ammonia gradually increased after that, with stable liver synthesis 
reflected by normal values of the international normalized ratio (INR) without the need for 
substituting coagulation factors

• However, the patient developed progressive nausea, vomiting, weakness, and exhaustion as the 
disease progressed

• Hepatic encephalopathy was treated with lactulose and rifaximin, but clinical symptoms worsened 
• Based on these observations, CytoSorb hemadsorption was combined with hemodialysis treatment 

to reduce bilirubin and ammonia levels
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Treatment

• A total of 6 treatments were performed within 7 days, with 8–12 h per session
• CytoSorb was used in combination with IRRT 

Measurements

• Bilirubin plasma levels 
• Ammonia plasma levels 
• C-reactive Protein levels

Results

• CytoSorb application resulted in the successful elimination of plasma bilirubin (total reduction of 
56%) while albumin levels remained stable

• Ammonia levels also decreased during the course of CytoSorb therapy (total reduction of 74%) 
• C-reactive protein levels could be clearly reduced under ongoing hemoadsorption treatment 
• Treatment was further associated with an improvement in her clinical symptoms (nausea, vomiting, 

weakness, and exhaustion) 

Patient Follow-up

• Following continuation of IRRT but termination of hemadsorption therapy, bilirubin (32.2 mg/dL) 
and ammonia levels (208 g/dL) increased again, with worsening clinical symptoms within 20 days

• Unfortunately, the patient died suddenly due to cardiac arrhythmias before liver transplantation 
evaluation was initiated

• The authors conclude that the use of hemoadsorption with CytoSorb combined with 
hemodialysis resulted in the successful elimination of bilirubin and ammonia in this patient 
with SSC-CIP following ECMO therapy and severe COVID-19, which was associated with 
improved clinical symptoms, including nausea, vomiting, weakness, and exhaustion

• This observation is particularly relevant since it has been reported that a considerable 
subset of critically ill patients with COVID-19 suffer from liver dysfunction associated with 
high mortality

Conclusion


