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Successful sequential extracorporeal multiple organ support 
therapy in COVID-19 pneumonia: A case report
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Introduction

Among the laboratory findings of COVID-19 we encounter 
inflammatory markers elevation. In the management of severe 
cases of pneumonia, the use of protective mechanical ventila-
tion combined with a prone position and adequate pharmaco-
logical management is key; however, in many patients this is not 
enough to avoid severe hypoxemia. In these cases, extracorpo-
real support therapies can be used to seek improvement in the 
organ function of the patient [1-3].

Case report

A 31-year-old man with morbid obesity (BMI 55) is admitted 
due to respiratory failure with a 7-day evolution characterized 
by fever, malaise and progressive dyspnea. Upon arrival, he pre-
sented tachycardia, tachypnea and fever, O2 saturation in 83% 
with a PaO2 / FiO2 of 52. PCR was requested for Covid-19 with 
a positive result and a chest CT scan resulting in CO-RADS 5. 
He was treated with acetaminophen, azithromycin, enoxaparin 
and dexamethasone. High-flow nasal canula was placed how-
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Abstract

Patients with severe COVID-19 pneumonia can develop acute 
respiratory distress syndrome, which triggers respiratory failure. 
Multiple Organ Support Therapies (MOST), such as Extra Corporeal 
Membrane Oxygenation (ECMO), Continuous Renal Replacement 
Therapy (CRRT) or plasmapheresis, can be used as part of adjunc-
tive management in patients with refractory hypoxemia even with 
the appropriate use of optimal mechanical ventilation and phar-
macological measures. We describe a case of a 31-year-old man 
who, upon admission, is managed with mechanical ventilation and 
due to poor evolution, it is decided to start ECMO therapy within 
the first 24 hours of admission; subsequently, management with 
CRRT with oXiris filter and plasmapheresis is initiated in the first 
three days of hospitalization. The patient presents a rapid clinical 
improvement and a significant decrease in inflammatory markers. 
CRRT with oXiris filter has been associated with a significant reduc-
tion in cytokine and endotoxin levels; while plasmapheresis ther-
apy also eliminates inflammatory mediators. Management with 
ECMO has shown benefits as salvage therapy in patients with hy-
poxemia. The success of these cases depends largely on the early 
onset of ECOS in the critically ill patient.
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ever low O2 saturation and tachypnea persisted; Mechanical 
Ventilation (IMV) with orotracheal intubation was applied. Due 
to poor evolution and hypoxemia, it was decided to start ECMO 
therapy within 12 hours after the start of IMV. At 48 hours after 
admission, CRRT was started with HDFVVC modality with pris-
maflex and oXiris filter. At 72 hours, 5 sessions of plasmapher-

esis were indicated with extraction of 4000cc plus infusion of 
albumin. A significant decrease in inflammatory markers was 
documented (Table 1) as well as evident clinical improvement, 
so it was decided to withdraw ECMO and CRRT on the fourth 
day of admission. On the fifth day of admission IMV was with-
drawn andhe was discharged from the ICU a week after admis-
sionand finally discharged home on day 18 of hospital stay.

Table 1: Laboratory markers progression during MOST.

IMV
IMV

ECMO
IMV ECMO

CRRT
IMV ECMO

CRRT Plasmapheresis
IMV

Plasmapheresis
Plasmapheresis

Day 1 Day 2 Day 3 Day 4 Day 5 Day 6

Hemoglobin (g/dL) 14.3 13.7 11.4 10.1 - 9.6

Leukocytes (K/µL) 8.52 10.09 5.88 9.16 - 10.64

Lymphocytes (K/uL) 0.44 0.56 0.57 0.60 - 1.01

Creatinine (mg/dL) 0.82 0.83 3.01 2.59 1.08 1.29

BUN (mg/dL) 11.8 16 43.9 40.7 17.7 21.7

Alkalinephosphatase (U/L) 94 85 60 52 - 26

LDH (U/L) 903 1126 1087 897 - 487

C-reactive protein (mg/L) 207.36 205.65 - 57.3 - -

Interleukin 6 (pg/mL) - - - 505.7 167.5 177

Figure 1: Chest CT with a pattern of pulmonary involvement with a 
typical appearance of a pneumonic process secondary to Covid-19. 
It is classified as CORADS-5.

Figure 2: The Multiorgan Support Therapy: CRRT with oxiris 
(adosrtion) plus ECMO.

Discussion

The clinical deterioration of patients with COVID-19 is be-
lieved to be due to a state of inflammation; it has been reported 
that patients with severe SARS-CoV-2 infection have an eleva-
tion of pro-inflammatory cytokines such as interferon, interleu-
kins (IL-1B, IL-6, IL-12) and chemokines (CXCL10 and CCL2) that 
are associated with inflammation [4,5].

In severe cases of COVID-19, Multiple Organ Support Thera-
pies (MOST) are the main treatment; one of the most used is 
CRRT. Hemofilters used for the adsorption of endotoxins and 
inflammatory cytokines, specially oXiris filter with its extra-

corporeal purification capacity, has been associated with a sig-
nificant decrease in cytokine and endotoxin levels compared to 
other filters, which leads to an improvement in hemodynamic 
status with a decrease in the requirement for vasopressor man-
agement [6-10].

Also, plasmapheresis is another extracorporeal therapy that 
selectively removes plasma with large molecules and subse-
quently replaces it with fresh frozen plasma or albumin. There-
fore, it improves organ function by eliminating inflammatory 
mediators and antifibrinolytic substances. 

ECMO therapy has been proposed as salvage therapy in pa-
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tients with severe hypoxemia despite support with IMV. When 
the patient presents PaO2 / FiO2 figures <100 mmHg or uncom-
pensated respiratory acidosis for more than 6 hours after the 
use of IMV, the use of ECMO should be considered [11].

Conclusion

Although there is still a high mortality in ARDS secondary to 
COVID-19 even after management with extracorporeal support 
therapies, these could be the best chance of improvement for 
patients with refractory hypoxemia to IMV. Starting them at the 
most opportune time, as in our case, is key to their success. This 
type of therapy could be an integral part of the management of 
critical patients with COVID-19 pneumonia or other acute pa-
thologies with a high inflammatory load.
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