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Classification of COVID-19 disease states
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Potential Roles of Plasma Exchange in Severe COVID-19

• Fast removal of inflammatory mediators

• Other reasons for plasma exchange…..



Bastard et al, Science 2020; 370: eabd4585



Zuo et al, Sci. Transl. Med 2020 (12): eabd3876 





Potential Roles of Plasma Exchange in Severe COVID-19

• Fast removal of inflammatory mediators
• Removal of pathogenic autoantibodies
• Potential anti-inflammatory effect of albumin



Fernandez J, et al Crit Care Med 2020; 48: e1350-e1355



Clinical Findings at ICU Admission

Patient 1 Patient 2 Patient 3 Patient 4

Age, years 49 59 56 64

Sex Male Male Male Male

Comorbidities Type 2 DM, 
hypertension, obesity 

Type 2 DM, 
hypertension, CPOD

Hypertension, obesity Type 2 DM, 
hypertension, LC

Days from illness onset 
to ICU admission

9 10 4 6

Complications ARDS, AKI, shock ARDS, AKI, shock ARDS, AKI, shock, PE ARDS, AKI, shock

Organ support IMV, VP IMV, VP VP IMV, VP

Treatments: Antiviral, antibiotic, 
corticosteroids, 

tocilizumab

Antiviral, antibiotic, 
corticosteroids, anakinra 

Antiviral, antibiotic, 
corticosteroids, 

Antiviral, antibiotic, 
corticosteroids, 

DM: diabetes mellitus. CPOD: chronic pulmonary obstructive disease. LC: liver cirrhosis. ARDS: acute respiratory distress syndrome. AKI: acute kidney 
injury. PE: pulmonary embolism. IMV: invasive mechanical ventilation. VP: vasopressors 

Fernandez J, et al Crit Care Med 2020; 48: e1350-e1355



PE Treatment and Clinical Outcome

Patient 1 Patient 2 Patient 3 Patient 4

Days from ICU admission 
to PE

9 8 15 26

Indication Multiorgan failure Multiorgan failure Catastrophic 
antiphospholipid synd.

Multiorgan failure

Number of PE 4 2 6 3

ICU discharge (days) Yes (38) Yes (31) Yes (20) No (death 95)

Hospital discharge (days) Yes (51) Yes (40) Yes (33) No ( death 95)

Fernandez J, et al Crit Care Med 2020; 48: e1350-e1355



Effect of Plasma Exchange on Serum Levels of Creatinine, Ferritin and D-dimer

Fernandez J, et al Crit Care Med 2020; 48: e1350-e1355



Effect of Plasma Exchange on Plasma levels of Cytokines and Chemokines

Fernandez J, et al Crit Care Med. Published online ahead of print. 2020 Aug 24:



REP-COVID Clinical Trial

• Multicenter randomized, controlled, open labelled clinical trial.
• Patients with COVID-19 requiring ventilatory support (invasive and noninvasive)
• Standard medical therapy with or without PE
• Centers:

– Hospital Clínic, Barcelona
– Hospital Josep Trueta, Girona
– Hospital Mútua de Terrassa
– Hospital Ramón y Cajal, Madrid
– Hospital Virgen del Rocío, Sevilla

• To include 120 patients, 60 in each arm 



REP-COVID Clinical Trial

• Inclusion criteria:
– Age 18-79 years
– COVID-19 confirmed by PCR in nasopharyngeal swab, sputum or broncoaspirate
– Respiratory support (mechanical ventilation or noninvasive (high flow nasal cannula 

oxygen)
– Informed consent

• Exclusion criteria:
– > 10 days of respiratory support
– Refractory shock
– Severe liver, kidney, pulmonary or cardiac chronic disease



REP-COVID Clinical Trial

• Primary outcome:
– 28-day all cause mortality

• Secondary outcomes:
– Time of ventilatory, vasopressor and renal support
– ICU admittance
– Degree Organ failure (SOFA and APACHE scores) days 1 thorugh 7
– Serum inflammatory markers
– Coagulation profile
– Safety: adverse events 



REP-COVID Clinical Trial

• PE of 1.2 – 1.5 plasma volumes using 5% albumin as replacement fluid:
– If Quick index< 50%: 2/3 albumin + 1/3 FFP

• 4 sessions: days 1, 2, 4, 6
• After each PE session 100 mg/kg of IVIG



Extracorporeal Adsorption Columns

• Plasma adsorption:
– D2000, Marker Therapeutics AG1, 

• Blood adsorption:
– CytoSorb®, CytoSorbents1

1. FDA, Emergency Use Authorization  10 April 2020



Conclusions

• SARS-CoV-2 pandemic has provoked a huge impact on the heath care systems 
around the world

• The treatment of patients with severe COVID-19 has been a real race against time 
and has varied significantly as the results of comparative randomized clinical 
trials have become available.

• Anti-inflammatory drugs are the only drugs that have so far demonstrated a 
mortality-reducing effect in  randomized controlled clinical trials.

• Plasma exchange could perhaps be effective in the group of critically ill patients
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