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hen success means focusing on the
xygen delivery. A case of
onventional management of severe
ypoxemia in SARS-CoV-2

uando el tratamiento adecuado consiste en
valuar el aporte de oxígeno. Manejo
onvencional de la hipoxemia severa en un
aciente con SARS-CoV-2

ear Editor:

ARS-CoV-2 challenged ICU doctors’ ability to support patients
ith  acute respiratory insufficiency. This was due to both the
nexpectedly high rate of admissions and the severity of these
atients. Through this case we would like to highlight the
hysiology guided management of a patient with profound
ypoxemia. In spite of an apparently life threatening condition
his  patient had a good course with conventional management
uided by invasive hemodynamic monitoring.

A  46 years old male was admitted to the ICU with pre-
umptive diagnosis of SARS-CoV-2. Respiratory symptoms had
tarted 10 days before admission to the emergency room.
ue  to hypoxemia and tachypnea as well as an X-ray with
ilateral infiltrates, the patient was early transferred to ICU.
upport with high flow oxygen was started but escalation
o  invasive mechanical ventilation (MV) was required due to
ersistent hypoxemia. Due to a PaO2 = 60 mmHg despite FiO2

 (with protective mechanical ventilation settings PEEP 10
mH2O, tidal volume 6 ml/kg, plateau pressure 20 cmH2O)
he patient was subjected to prone positioning therapy. The
atient showed no change in respiratory mechanics during
rone positioning but a slight improvement in oxygenation
as observed. He completed a 16 h prone therapy session.
nce in supine, oxygenation was severely deteriorated again
ith a PaO2/FIO2 < 80 mmHg hence extracorporeal membrane
xygenation (ECMO) therapy was proposed.1 Additionally, he
nderwent invasive monitoring with a Swan-Ganz catheter.
he patient showed moderate pulmonary hypertension (PASP
5  mmHg, PVRi 388 dyn s cm5), cardiac index 3.5 l min−1 m2 and

 preserved mixed blood oxygen saturation around 75%. These
ata were complemented with a transthoracic echocardiogram
hat  showed no right ventricular (RV) dysfunction (which was
oncordant with a pulmonary artery pulsatility index = 1.7),
reserved left ventricular function and no signs of hypov-
lemia. Based on the preserved RV function and an adequate

xygen delivery with protective MV settings the decision of
tarting ECMO was postponed. Prone positioning sessions were
ontinued up to a number of 5 and during the following days

o
v
t

37
oth the patient’s lung function (which was more prominent
n prone) as well as pulmonary hemodynamics progressively
mproved. The patient was extubated 2 weeks later.

During times of health services overwhelming, the selection
f patients who will benefit from therapies related with a high
onsumption of resources should be carefully and efficiently
erformed. In the ICU one of these therapies is ECMO. There
re  doubts about the long term prognosis of patients with SARS-
oV-2 who develop severe hypoxemia despite the gentlest MV.
esides this, the physiology of the patient with SARS-CoV-2 has
een  proposed to be different from typical ARDS2: (1) A high
roportion of them have good compliance (Gatinnoni’s phe-
otype L) and in consequence management with low PEEP is
ecommended and (2) they show a blunted pulmonary vaso-
onstriction. Also, at least in our experience a low rate of
ystemic hemodynamic involvement is seen. Such differences
ould affect the indications of ECMO in these patients.3

Respiratory ECMO is indicated to ensure oxygen delivery
n  patients in whom this cannot be reached under protective
V  settings.4 Other indications or goals are at least doubt-

ul. Following this reasoning, comparing with typical ARDS, for
he  same arterial oxygen content, probably a lower propor-
ion of SARS-CoV-2 patients would be subsidiaries of ECMO.

 high compliance in a patient managed with relatively low
EEP could make it easier to reach safe settings including low
lateau pressure, low driving pressure and tidal volume around

 ml/kg5. If we put this altogether with the decreased pul-
onary vascular response to hypoxia, a low prevalence of RV

ailure could be expected. Finally, in the absence of RV dys-
unction, patients with preserved left ventricle function can
aintain a cardiac output enough to keep an adequate oxy-

en delivery. Therefore, deciding starting ECMO based only on
aO2 may not be adequate to cover the entire physiologic pro-
ess in some patients with severe respiratory insufficiency in
he  context of COVID-19. This resolution should be adjusted
o the current recommendations regarding the availability of
esources.6

Another important finding of this case is the apparently
ow O2 extraction which could be compatible with low sys-
emic involvement at least at the disease stage at which the
atient was. Also this could be due to the adequate sedation
nd the use neuromuscular blockade. In this context we would
ike to highlight that oxygen delivery depends essentially on
ardiac output, hemoglobin concentration and SaO2. There-
ore  in patients without risk of low cardiac output, taking into
ccount SaO2/FiO2 instead of PaO2/FiO2 could be a better index
hen taking the decision of escalating toward therapies such
s  ECMO.

Finally, we would like to remark that despite the severity
f  the hypoxemia in this patient, he did improve with con-

entional therapies. Moreover, in spite of the doubts regarding
he  usefulness of prone positioning in the presence of good

9

https://doi.org/
http://www.medintensiva.org/en/
http://crossmark.crossref.org/dialog/?doi=10.1016/j.medine.2020.06.013&domain=pdf
https://onlinelibrary.wiley.com/doi/10.1002/rmv.2162
https://onlinelibrary.wiley.com/doi/10.1002/rmv.2162
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0010
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0010
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0010
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0010
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0010
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0010
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0010
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0010
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0010
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0010
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0010
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0010
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0010
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0010
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0010
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0010
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0010
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0010
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0010
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0010
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0010
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0010
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0010
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0010
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0010
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0010
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0010
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0010
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0010
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0010
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0010
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0010
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0010
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0010
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0010
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0010
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0010
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0010
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0010
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0010
http://www.nature.com/articles/s41591-020-1083-1
http://www.nature.com/articles/s41591-020-1083-1
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0020
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0020
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0020
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0020
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0020
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0020
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0020
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0020
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0020
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0020
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0020
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0020
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0020
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0020
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0020
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0020
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0020
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0020
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0020
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0020
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0020
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0020
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0020
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0020
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0020
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0020
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0020
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0020
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0020
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0020
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0020
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0020
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0020
dx.doi.org/10.1093/cid/ciaa1275
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0030
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0030
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0030
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0030
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0030
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0030
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0030
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0030
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0030
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0030
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0030
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0030
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0030
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0030
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0030
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0030
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0030
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0030
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0030
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0030
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0030
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0030
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0030
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0030
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0030
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0030
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0030
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0030
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0030
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0030
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0030
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0030
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0030
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0030
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0030
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0030
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0030
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0030
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0030
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0030
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0030
https://linkinghub.elsevier.com/retrieve/pii/S1473309920307647
https://linkinghub.elsevier.com/retrieve/pii/S1473309920307647
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0040
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0040
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0040
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0040
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0040
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0040
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0040
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0040
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0040
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0040
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0040
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0040
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0040
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0040
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0040
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0040
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0040
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0040
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0040
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0040
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0040
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0040
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0040
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0040
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0040
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0040
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0040
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0040
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0040
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0040
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0040
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0045
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0045
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0045
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0045
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0045
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0045
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0045
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0045
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0045
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0045
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0045
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0045
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0045
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0045
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0045
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0045
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0045
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0045
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0045
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0045
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0045
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0045
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0045
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0045
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0045
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0045
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0045
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0045
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0045
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0045
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0050
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0050
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0050
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0050
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0050
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0050
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0050
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0050
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0050
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0050
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0050
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0050
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0050
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0050
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0050
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0050
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0050
dx.doi.org/10.1093/cid/ciaa1368
mailto:irene.r.s@outlook.com
http://crossmark.crossref.org/dialog/?doi=10.1016/j.medine.2020.06.013&domain=pdf
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0005
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0005
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0005
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0005
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0005
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0005
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0005
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0005
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0005
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0005
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0005
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0005
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0005
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0005
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0005
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0005
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0005
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0005
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0005
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0005
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0005
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0005
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0010
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0010
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0010
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0010
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0010
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0010
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0010
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0010
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0010
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0010
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0010
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0010
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0010
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0010
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0010
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0010
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0010
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0010
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0010
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0010
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0010
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0010
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0010
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0010
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0010
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0010
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0010
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0010
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0010
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0010
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0010
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0010
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0010
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0010
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0010
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0010
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0010
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0010
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0010
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0010
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0010
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0010
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0010
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0010
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0010
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0010
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0015
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0015
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0015
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0015
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0015
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0015
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0015
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0015
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0015
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0015
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0015
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0015
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0015
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0015
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0015
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0015
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0015
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0015
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0015
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0020
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0020
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0020
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0020
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0020
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0020
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0020
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0020
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0020
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0020
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0020
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0020
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0020
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0020
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0020
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0020
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0020
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0020
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0020
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0020
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0020
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0020
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0025
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0025
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0025
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0025
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0025
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0025
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0025
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0025
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0025
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0025
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0025
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0025
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0025
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0025
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0025
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0025
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0025
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0025
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0025
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0025
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0025
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0025
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0025
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0025
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0025
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0025
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0025
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0025
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0025
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0025
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0025
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0025
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0025
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0025
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0025
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0025
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0025
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0025
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0030
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0030
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0030
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0030
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0030
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0030
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0030
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0030
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0030
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0030
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0030
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0030
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0030
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0030
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0030
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0030
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0030
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0030
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0030
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0030
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0030
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0030
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0030
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0030
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0030
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0030
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0030
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0030
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0030
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0030
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0030
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0035
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0035
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0035
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0035
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0035
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0035
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0035
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0035
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0035
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0035
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0035
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0035
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0035
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0035
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0035
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0035
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0035
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0035
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0035
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0035
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0035
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0035
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0035
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0035
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0035
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0035
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0035
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0035
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0035
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0035
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0035
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0035
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0035
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0035
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0035
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0035
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0040
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0040
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0040
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0040
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0040
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0040
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0040
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0040
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0040
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0040
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0040
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0040
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0040
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0040
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0040
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0040
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0040
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0040
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0040
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0040
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0040
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0040
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0040
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0040
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0040
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0040
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0040
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0040
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0040
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0040
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0040
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0040
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0040
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0040
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0045
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0045
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0045
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0045
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0045
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0045
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0045
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0045
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0045
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0045
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0045
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0045
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0045
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0045
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0045
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0045
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0045
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0045
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0045
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0045
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0045
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0045
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0045
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0045
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0045
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0045
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0045
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0045
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0045
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0045
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0045
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0045
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0045
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0045
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0045
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0045
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0045
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0045
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0045
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0045
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0050
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0050
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0050
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0050
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0050
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0050
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0050
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0050
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0050
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0050
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0050
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0050
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0050
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0050
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0050
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0050
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0050
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0050
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0050
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0050
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0050
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0050
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0050
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0050
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0050
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0050
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0050
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0050
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0050
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0050
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0050
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0050
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0050
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0050
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0050
http://refhub.elsevier.com/S2173-5727(21)00056-4/sbref0050
mailto:e409@humv.es
http://crossmark.crossref.org/dialog/?doi=10.1016/j.medine.2020.06.013&domain=pdf


c
d
d
v
t
w

i
w
f
b
p
T
n
b
t
g

C

A

R

1

2

3

SCIENTIFIC  LETTER

ompliance, the patient’s improvement was initially more evi-
ent  with this approach. This could be due to a more marked
ependence of pulmonary perfusion on gravity when hypoxic
asoconstriction is blunted. From this point of view prone posi-
ioning could be helpful in keeping the patient safe while
aiting for the lung to heal.

In  conclusion, through this case we would like to remark the
mportance of oxygen delivery in the management of patients
ith SARS-CoV-2 as this pathology could behave differently

rom  typical ARDS. In this line of thought we recommend to
e  patient as long as we are able to reach the combination of
rotective MV settings and adequate peripheral oxygenation.
his  therapeutic attitude could contribute to a decrease in the
ecessity of more resource consuming therapies, which should
e  allocated following recommendations that take into account
heir scarcity during the pandemic, as pointed out by specific
uidelines.7
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siva, Crítica y Unidades Coronarias (SEMICYUC). Med Intens.
2020, http://dx.doi.org/10.1016/j.medin.2020.04.001. S0210-
5691(20)30098-X. Online ahead of print.

7. Rascado Sedes P, Ballesteros Sanz MA, Bodí Saera MA, Car-
rasco Rodríguez-Rey LF, Castellanos Ortega A, Catalán González
M, et al. Plan de contingencia para los servicios de medic-
ina intensiva frente a la pandemia COVID-19. Med Intens.
2020, http://dx.doi.org/10.1016/j.medin.2020.03.006. S0210-
569130095-4. Online ahead of print.

J.L. Franquezaa, E. Rosasa, A.-M. Ioana,
A.  Durante-Lópezb, C. Pérez-Calvoa, A. Santosa,c,∗

a Intensive Care Medicine Department, Hospital Universitario
Fundación Jiménez Díaz, Madrid, Spain
b Department of Cardiology, Hospital Universitario Fundación
Jiménez Díaz, Madrid, Spain
c CIBER de Enfermedades Respiratorias (CIBERES), Madrid,
Spain

∗ Corresponding author.
E-mail address: asantosviedo@yahoo.com (A. Santos).

0210-5691/ © 2020 Published by Elsevier España, S.L.U.
38
0

dx.doi.org/10.1097/MAT.0000000000001173
dx.doi.org/10.1097/MAT.0000000000001173
dx.doi.org/10.1007/s00134-020-06033-2
dx.doi.org/10.1097/MAT.0000000000001191
dx.doi.org/10.1001/jama.2019.9302
dx.doi.org/10.1001/jama.2019.9302
dx.doi.org/10.1164/rccm.202003-0527LE
dx.doi.org/10.1164/rccm.202003-0527LE
dx.doi.org/10.1016/j.medin.2020.04.001
dx.doi.org/10.1016/j.medin.2020.03.006
mailto:asantosviedo@yahoo.com

