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This case reports on a 59-year-old SARS-CoV-2 positive male patient with a history of chronic lympho-
cytic leukemia (CLL), who was transferred from an external hospital to the intensive care unit (ICU) of the 
LMU hospital Munich due to acute respiratory insufficiency.

Case presentation    

•	 One the previous day he had been hospitalized in the peripheral hospital with fever and cough
•	 Following admission to the ICU, endotracheal intubation was performed, however the patients’  

general condition continued to deteriorate (SAPS II 77, SOFA 15)
•	 Based on the Berlin criteria, severe Acute Respiratory Distress Syndrome (ARDS) was diagnosed  
•	 SARS-CoV-2 infection was confirmed by another PCR test two days after admission
•	 The following day and despite positive fluid balancing and broad anti-infective therapy including 

meropenem, vancomycin, azithromycine, itraconazole, and acyclovir, an increase in interleukin 6 
(IL-6) plasma level (4118 pg/mL) was noticed, accompanied by fever and hemodynamic instability 
with norepinephrine requirements of 1.2 mg/h

•	 In addition to broad anti-infective therapy, intermittent prone positioning was initiated
•	 Two days after ICU admission, the patient developed a generalized hyperinflammatory condition 

with ongoing elevated inflammatory parameters (IL-6 4302 pg/mL) and acute renal failure (KDIGO 
3), requiring initiation of continuous renal replacement therapy (CRRT)

•	 As escalated anti-infective therapy had failed to decrease inflammatory markers and because of 
further clinical deterioration, a CytoSorb hemoadsorber was additionally installed into the CRRT 
circuit in order to control the hyperinflammatory response

Treatment

•	 One hemoadsorption treatment for ~9 hours
•	 CytoSorb was used in combination with CRRT (MultiFiltrate, Fresenius AG, Germany) run in veno-

venous hemodialysis (CVVHD) mode
•	 Blood flow rate: 100 ml/min 
•	 Dialysate flow: 2000 mL/h
•	 Ultrafiltration: 250 mL/h
•	 Anticoagulation: citrate
•	 Additionally, intravenous unfractionated heparin was administered with a target partial 

thromboplastin time of 40-50 seconds in the presence of leukostasis due to the underlying CLL 
and for thromboprophylaxis in SARS-CoV-2 infection

•	 CytoSorb adsorber position: pre-hemofilter
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Measurements

•	 Hemodynamics and norepinephrine requirements 
•	 IL-6 levels
•	 PaO2/FiO2 level

Results

•	 Within 24 hours the hemodynamics began to stabilize while norepinephrine requirements could be 
progressively reduced 

•	 Only 30 minutes after the initiation of CytoSorb treatment, IL-6 levels had already dropped to 
2495 pg/mL and continued to decrease thereafter (IL-6 at 66 pg/ml one day after CytoSorb 
discontinuation) 

•	 Simultaneously, PaO2/FiO2 increased from 90 to 165 mmHg with Bilevel Positive Airway Pressure 
(BIPAP) ventilation 

Patient Follow-up

•	 After termination of CytoSorb therapy, hydrocortisone treatment was started for supportive 
therapy

•	 During the next two days following discontinuation of CytoSorb treatment, hyperinflammation 
could be kept well under control with IL-6 levels dropping further to 20.8 pg/mL (SAPS II 68,  
SOFA 12)

•	 Negative fluid balancing was possible, and norepinephrine administration was tapered off three 
days after cessation of hemoadsorption therapy

•	 Analgosedation could be reduced, and the patient could be progressively weaned from ventilation
•	 Ten days after CytoSorb discontinuation, the patient was extubated (SAPS II 68, SOFA 8)
•	 Over the following days, he remained cardiopulmonary stable and could be finally transferred to 

the normal ward 18 days after admission (SAPS II 38, SOFA 1)

•	 This case report describes the successful use of CytoSorb hemoadsorption treatment as 
an important part of a multimodal treatment approach in the intensive care context to 
treat the cytokine storm of a COVID-19-positive patient which resulted in control of the 
hyperinflammatory response, improvement in lung function accompanied by profound 
hemodynamic stabilization

•	 The authors conclude that they are convinced that CytoSorb showed a clear benefit within 
the framework of a multimodal therapy concept. So despite the clinical picture of severe 
ARDS, a good outcome could be achieved 

•	 The application of CytoSorb in this case was feasible and safe with no adverse or any 
device-related side effects documented during or after the treatment

Conclusion


