
CytoSorb ®

Case of the week 02/2022

Use of CytoSorb in a SARS-CoV-2 positive patient with bacterial 
superinfection and multiple organ failure

Cristina González*, Stephanie Obaldía†
*General Practitioner, Attending Physician, National Hospital, Panama City, Panama
†General Practitioner, Attending Physician, National Hospital, Panama City, Panama

This case reports on a 54-year-old male patient with known arterial hypertension who was transferred 
from a peripheral hospital to the National Hospital with cough and progressive respiratory distress 6 
days after being tested positive for SARS-CoV-2.

Case presentation    

• Nine days earlier he had already received outpatient care in a peripheral hospital due to myalgia 
and general malaise. Three days later, the patient had presented to the hospital following a 
worsening in his clinical condition, where he then tested positive for SARS-CoV-2 (by means of 
real-time PCR) with subsequent hospitalization at the National Hospital

• On admission, the patient was alert and conscious, dyspneic, with a blood pressure of 129/72 
mmHg, heart rate 82/min, respiratory rate 28/min, body temperature 38.5°C and a SpO2 91% (on 
room air). Furthermore, he exhibited dehydration of the oral mucosa, symmetrical chest movement 
with the use of accessory muscles and suprasternal retraction, normal cardiac auscultation, and 
bilateral decreased breathing sounds with mild basal crackles. The rest of the physical examination 
was normal

• The initial laboratory findings included: arterial blood gas with hypoxemia (PaO2 62 mmHg) and 
decompensated respiratory alkalosis, hypoalbuminemia (2.31 g/dL), and elevation of C-reactive 
protein (>380 mg/L), lactate dehydrogenase (395 U/L), ferritin (>2000 ng/mL), D-dimer (>10000 
ng/mL), and procalcitonin (1.43 ng/mL)

• Chest X-ray on admission showed bilateral diffuse infiltrates with bilateral apical basal gradient and 
bilateral bronchoalveolar raster prominence

• High-resolution chest tomography (HR-CT) performed on admission reconfirmed diffuse interstitial 
infiltrates, involving almost all of both lower lobes, middle lobe (approx. 50%) and small subpleural 
infiltrates in both upper lobes, plus consolidation areas in some segments of the lower lobes

• The before mentioned clinical, laboratory and radiologic findings showed that the patient was 
severely ill. Additionally, both a SMART-COP score (indicating pneumonia severity) of 5 points and 
the National Early Warning Score (NEWS) 2 score of 9 points further supported the decision to 
admit the patient to the COVID-19 dedicated intensive care unit (ICU) with the diagnosis of acute 
respiratory failure type I and bilateral pneumonia due to COVID-19

• In the first hours after the admission to the ICU, increased work of breathing was observed despite 
being on oxygen via a reservoir mask, hence the patient was intubated and placed on mechanical 
ventilation (initial parameters: pressure-controlled mode, Pinsp 6 cmH2O, PEEP 16 cmH2O, I:E ratio 
2:1, respiratory rate 32/min and FiO2 80%) and sedated to achieve a RASS of -5

• Treatment scheme decided on the 1st day of admission included low dose vasopressor therapy 
with norepinephrine (0.08 µg/kg/min), ceftriaxone 1 g IV three times a day, ivermectin 6 mg via 
nasoenteral tube once daily, enoxaparin 60 mg subcutaneously once daily, methylprednisolone 
80 mg intravenously once a day, hydroxychloroquine 200 mg via nasoenteral tube twice daily, 
vitamin C 2 g and thiamine 300 mg via nasoenteral tube once daily. The following day, a dose of 
intravenous tocilizumab 400 mg was added, due to elevation of the inflammatory markers
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• On the third day in ICU, the patient remained hypoxemic (PaO2/FiO2 of 205 mmHg) and 
hypercapnic despite high ventilatory parameter requirements, lung mechanics measurements 
showed an decreased static compliance (Cstat 21 ml/cmH2O) and the laboratory findings 
documented highly elevated inflammatory marker levels

• A prone ventilation protocol was applied (16 hours in prone positioning and 8 h in supine 
positioning) for 3 days. Laboratory findings showed leukocytosis with neutrophilia, which was 
explained by the corticosteroids. However, being a transferred patient from another healthcare 
facility, and with clinical suspicion of superimposed bacterial infection, antibiotic therapy spectrum 
was broadened to include meropenem 1g IV three times a day

• As there was no clinical improvement, the decision was made to initiate hemoadsorption therapy 
with CytoSorb 

Treatment

• A total of 5 CytoSorb treatments were performed for a period of 5 consecutive days 
• CytoSorb was used in hemoperfusion mode (stand-alone configuration in conjunction with a 

multiFiltrate device by Fresenius Medical Care
• Blood flow rate: 160-220 ml/min
• Anticoagulation: heparin at 500-1000 IU/h guided by ACT 

Measurements

• Inflammatory parameters
• Lung function 

Results

• Treatment was associated with control of the hyperinflammatory response. Inflammatory markers 
(including D-Dimer and ferritin) clearly decreased throughout the hemoadsorption treatment 
period 

• There was a clear improvement in pulmonary radiological findings. This was accompanied by an 
improvement in mechanical ventilation requirements (PEEP could be titrated to 10 cmH2O with 
a PaO2/FiO2 of 290 mmHg) and in lung mechanic measurements, indicating better pulmonary 
compliance

Patient Follow-Up

• By the 10th day after his hospital admission, the patient had recovered from the hypoxemic failure, 
remaining afebrile and on supportive ventilation 

• However, elevation of the white blood count with neutrophilia was noticed, for which antibiotic 
therapy was modified to vancomycin 1 g three times a day, fluconazole 200 mg once daily and 
ciprofloxacin 400 mg twice daily
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• In this SARS-CoV-2 infected patient with bacterial superinfection and multiple organ failure, 
management with a combination of drugs and adjuvant therapies, including application of 
CytoSorb hemoadsorption therapy, resulted in an attenuation of the systemic inflammatory 
response as well as an improvement in lung function

• According to the authors, CytoSorb helped to reduce the days on mechanical ventilation 
and ICU length of stay, unlike other critical patients who did not receive such therapy or 
who were started at a more advanced stage of the disease

• They propose the use of hemadsorption therapy with CytoSorb as a tool to regulate the 
altered immunological and procoagulant status in the context of COVID-19, improve 
disease progression and potentially decrease mortality outcome

• Further studies are needed to assess the effect of this therapy on in-hospital stay, cost/
benefit and mortality of critically ill patients in the early stages of the cytokine storm 
caused by SARS-CoV-2

Conclusion

• Weaning from mechanical ventilation progressed. Fluconazole was omitted and culture of bronchial 
secretions was performed due to increased secretion volume, which later was reported positive for 
growth of Kodamaea ohmeri, for which caspofungin 70 mg IV once daily for 7 days was prescribed

• After 11 days on the ICU, the patient was successfully weaned from mechanical ventilation, receiving 
oxygen therapy with high-flow nasal cannula (PaO2/FiO2 290 mmHg, similar to the value obtained 
before extubation) and with a clear improvement in his overall clinical condition 

• Due to his clinical improvement, the patient was transferred to the normal ward, on oxygen via nasal 
cannula (3 l/min)

• White cell blood count continued to decrease while his overall general condition also improved. Two 
PCR tests for SARS-CoV-2 were performed with negative results

• On the 23rd day after hospital admission, the patient was discharged for outpatient control in a 
satisfactory clinical condition 


