
CytoSorb ®

Case of the week 10/2022

Effectiveness of hemoadsorption therapy in a patient with 
COVID-19 pneumonia and severe ARDS  

Dr. Hurtado H, Dr. Jimenez A, Dr. Ruiz B, Dr. Tinker N.
Department for Intensive Care Medicine, National Hospital Panama City, Panama 

A previously healthy 51-year-old male patient was admitted to the National Hospital’s Emergency 
Department with a clinical picture and a 6 days evolution of symptoms characterized initially by intense 
frontal headache, 3 days of respiratory distress and dry cough, with subsequent chest pain, malaise, and 
diarrhea. 

Case presentation    

• On admission, the patient was alert, hypoactive, conscious and oriented, with a blood pressure of 
138/79 mmHg, heart rate 96/minute, respiratory rate 32/minute, temperature 36°C and an oxygen 
saturation of 83% at room air

• Further findings included dehydration of his oral mucosa, symmetrical chest with use of accessory 
muscles and suprasternal retraction, normal cardiac auscultation, and bilaterally decreased breath 
sounds while the rest of the physical examination was normal

• Laboratory examination on admission revealed moderate hypoxemia (PaO2 59 mmHg), 
lymphopenia (total lymphocytes 1.13*10³/µL), mild hypoalbuminemia (3.4 g/dL) and elevated 
values for transaminases (aspartate aminotransferase [AST] 171 U/L, alanine aminotransferase 
[ALT] 144 U/L) as well as for alkaline phosphatase (123 U/L) and lactate dehydrogenase (539 U/L). 
Additionally, inflammatory parameters were elevated (C-reactive protein- CRP 109.2 mg/L, ferritin 
>2000 ng/mL, Interleukin -IL-6 269.8 pg/ml) 

• At this point in time, also infection with SARS-CoV-2 was confirmed by a positive PCR test
• Chest X-ray showed patchy, poorly defined alveolar infiltrates affecting a large part of both lungs 

while a subsequent chest CT showed evidence of bilateral confluent patchy consolidations, 
apicobasal gradient and peripheral ground glass foci with a tendency towards consolidation and 
involvement of approximately 85-90% of the lung parenchyma 

• Diagnosis of acute respiratory distress syndrome (ARDS) with rapid progression was set based on 
the following findings: PaO2/FiO2 ratio of 164 mmHg (receiving oxygen by nasal cannula at 4 L/
min) and bilateral pulmonary infiltrates

• A SMART-COP score of 5 points (high risk of needing ventilatory support or admission to the 
Intensive Care Unit (ICU)) and National Early Warning Score (NEWS) 2 score of 8 points (27% 
probability of admission to ICU and fatal disease) further supported the decision to admit the 
patient to the ICU

• Treatment for ARDS secondary to COVID-19 was initiated including intubation and mechanical 
ventilation in controlled assisted mode, prone positioning for 14 hours interspersed with supine 
positioning for 10 hours, for a total of 8 days

• Vasopressor therapy with high-dose norepinephrine was started at 0.12 µg/kg/min as well as 
antibiotic therapy with azithromycin (500 mg via nasoenteral tube for 7 days) and meropenem (2 g 
IV three times a day for 12 days)

• Furthermore, antiparasitic therapy was commenced consisting of hydroxychloroquine (400 mg 
three times daily via nasoenteral tube (loading dose) on day 1 and thereafter 400 mg twice daily 
for 7 days) and ivermectin (18 mg for 2 days). Oseltamivir (150 mg via nasogastric tube twice daily 
for 12 days) was administered as antivirals
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• Methylprednisolone therapy was also commenced at 50 mg IV three times a day with gradual 
tapering until cessation after 11 days

• Enoxaparin was administered as an anticoagulant at a prophylactic dose of 40 mg subcutaneously 
every day for 8 days, an intermediate therapeutic dose of 60 mg subcutaneously twice daily for 16 
days and once daily for further 11 days

• Nebulization therapy consisted of inhaled salbutamol 200 µg twice daily for 24 hours and 
ipratropium bromide 40 µg twice daily 

• Additionally, vitamin C was given at 2 g via the nasogastric tube twice daily for 27 days and then 
500 mg three times daily for 7 days

• The patient additionally presented clinical and laboratory findings suggestive of superimposed 
infection, for which teicoplanin 400 mg IV for 14 days, cefepime 1 g IV three times daily for 19 
days, fluconazole 400 mg IV (loading dose) and then 200 mg IV twice daily for 19 days, tigecycline 
500 mg IV twice daily for 11 days, rifampicin 600 mg via nasoenteral tube for 6 days, vancomycin 
1 g IV three times daily for 13 days and then 1 g IV twice daily for 2 days were added to the 
treatment

• Additionally present hyperglycemia was controlled with regular human insulin subcutaneously 
according to institutional protocols, achieving the expected glycemic targets

• As the patient was in a critical condition with high ventilatory support requirements in the context 
of COVID-19-associated hyperinflammation, with significantly elevated inflammatory markers, 
hemadsorption therapy was started 72 hours after initial admission

Treatment

• A total of 5 treatments with CytoSorb were performed over the next 5 days
• Hemadsorption therapy with the CytoSorb adsorber was used in stand-alone mode using a 

conventional hemodialysis machine (Multifiltrate, Fresenius Medical Care)
• Blood flow rate: 140 to 200 ml/min 
• Anticoagulation: heparin 100 to 200 IU/h

Measurements

• Hemodynamics and norepinephrine requirements 
• Inflammatory parameters
• Lung function/oxygenation

Results

• A significant increase in MAP, as well as sustained decrease in vasopressor requirements was 
noticed after 48 h hours following the initiation of hemoadsorption therapy. After cessation of 
hemadsorption therapy, a progressive normalization of hemodynamic parameters and lactate 
blood levels was observed, and weaning from vasopressor support was achieved on the 6th day 
after initiation of CytoSorb therapy 
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• In this patient with COVID-19 pneumonia and severe ARDS, treatment with 
CytoSorb therapy was associated with stabilization in hemodynamics, control of the 
hyperinflammatory situation and an improvement in oxygenation

• According to the authors, blood purification therapies, such as hemoadsorption, are useful 
tools to counteract the massive production of cytokines and chemokines observed in 
patients with severe COVID-19 

• CytoSorb therapy was effective for decreasing levels of inflammatory reactants, biomarkers 
of sepsis and was associated with improved ventilatory parameters and decreased 
requirements for vasopressor support

• There were no adverse effects during the course of therapy and the device could be easily 
run in hemoperfusion mode only setup

• Further research studies are needed worldwide to standardize the use of hemadsorption 
therapy in patients with severe COVID-19

Conclusion

• During hemadsorption therapy, there was also an improvement in inflammatory parameters noticed. 
Levels of IL-6 (269.8 to 16 pg/ml) as well as of ferritin and CRP could be significantly reduced during 
the course of the treatments

• PaO2/FiO2 improved considerably throughout the treatment sessions as evidenced by an increase from 
138 to 348 mmHg 

Patient Follow-Up

• In the days following termination of hemadsorption therapy, weaning from ventilatory support was 
achieved 

• Due to a failed extubation attempt, a tracheotomy was performed on day 18
• After removal of the tracheal cannula, the patient had a satisfactory clinical course and the PCR control 

test for SARS-CoV-2 was negative
• The patient was transferred from the ICU to a general ward on day 30 after admission, where he 

remained stable until discharge after a total hospital stay of 38 days


