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SCIENTIFIC LETTER

Weaning from mechanical ventilation
in COVID-19 patients

Análisis del proceso  de desconexión de  la
ventilación mecánica  en  pacientes con
COVID-19

Dear  Editor:

Several  studies1---3 have  concluded  that  patients  requiring
invasive  ventilatory  support  due  to  acute  respiratory  dis-
tress  syndrome  (ARDS)  associated  with  coronavirus  disease
2019  (COVID-19)  present  a  course  and  prognosis  different
from  those  seen in other  disease  conditions.

However,  few  studies4,5 have  specifically  analyzed  the
mechanical  ventilation  (MV)  weaning  process  in COVID-19.

The  present  scientific  letter  describes  the  characteris-
tics  of  this  weaning  process in a population  of  patients  with
ARDS  secondary  to  COVID-19  in our  setting,  and  analyzes  the
clinical  outcomes  according  to  the  WIND (Weaning  accord-
ing  to a  New  Definition)6 and  ICC (International  Consensus
Conference)  classifications.7

A  post  hoc  analysis  was  performed  of patients  enrolled  in
a prospective  clinical  trial  from  March  to September  2021.
The  study,  which  adhered  to  the  CONSORT  criteria,8 was  reg-
istered  in  ClinicalTrials.gov  (NCT05012267).  Patients  over 18
years  of  age  that  met  the following  criteria  were  included:
ARDS  secondary  to  COVID-19  defined  according  to  the Berlin
specifications9 and  with  an  indication  for prone  positioning
based  on  the criteria  of  the  PROSEVA  trial.10 The  patients
were  randomized  to  a prolonged  (48  h) or  short-prone  posi-
tion  strategy  (>16  h). A retrospective  observational  study  of
the  aspects  related  to the weaning  process  was  subsequently
carried  out.

Continuous  variables  were  reported  as  the mean  and
standard  deviation  (SD)  or  as  the  median  and interquartile
range  (IQR),  while  categorical  variables  were  reported  as
frequencies  and percentages.  Normal  data  distribution  was
analyzed  using  the  Kolmogorov-Smirnov  test,  and  the differ-
ences  between  the  weaning  groups  were analyzed  with  the
Student  t-test  or  analysis  of variance  (ANOVA)  for  continuous
variables  and  Pearson’s  chi-square  test  or  the Kruskal-Wallis
test  for  categorical  variables.  The  survival  analysis  consid-
ered  mortality  as the  primary  endpoint.  The  Kaplan-Meier
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method  was  used to plot the  survival  curves,  and  the log-
rank  test  was  applied  for  comparison  of  the  curves.

Statistical  significance  was  considered  for  p  ≤  0.05.  The
SPSS  version  25.0  statistical  package  (IBM  Corp.,  Armonk,
NY,  USA)  was  used  throughout.

During  the  study  period,  223  patients  were  admitted  to
the  Intensive  Care  Unit (ICU),  and  of  these,  118 presented
COVID-19  (Fig. 1). A total  of  60  patients  were  included  in
the  study.

All  patients  were  classified  according  to  the WIND  criteria
as  follows:  group 0, n  =  11  (18%),  group  1, n  =  30  (50%),  group
2,  n  =  9  (15%) and group  3, n = 10  (17%).  Only  37  patients
(62%)  could  be classified  according  to  the ICC  criteria  (Sup-
plementary  Tables  1 and 2):  simple  weaning,  n  =  26  patients
(70%),  difficult  weaning,  n  = 5 patients  (14%),  and  prolonged
weaning,  n  =  6  (16%).  The  baseline  characteristics  and  initial
ventilatory  parameters  of the  global  population  and  of  the
different  WIND  groups, as  well  as  the clinical  outcomes,  are
reported  in Supplementary  Table  3.  The  concordance  analy-
sis of  the results  between  the  two  classifications  is  described
in Supplementary  Table  1.  Of  the 23  patients  not  classifi-
able  according  to  the  ICC  criteria,  11  (47%)  were included  in
group  0, as  no  MV weaning  attempt  was  made.  In  contrast,
the  remaining  12  (52%) were  included  in group  1 (n  =  4),
group  2 (n  =  4) and group  3  (n = 4).  In  these cases,  classifi-
cation  according  to  the ICC criteria  was  not  possible  due
to  death  occurring  before  extubation  (n = 5) or  tracheotomy
performed  before  starting  the  weaning  process  (n  =  7).

During  the  study  period,  49  patients  (82%)  experienced
some  MV  weaning  attempt.  The  first  attempt  was  a sponta-
neous  breathing  trial  in 35  patients  (71%),  direct  extubation
in  four  (9%),  and  a spontaneous  breathing  trial  over tra-
cheotomy  in 10  (20%).  The  first  weaning  attempt  proved
successful  in 35/49  cases  (71%).

Among  all  the  included  patients,  successful  weaning
occurred  in 37  cases  (62%),  while  reintubation  during  admis-
sion  to  the  ICU  was  recorded  in 8 (21%).  The  mean  time  to
reintubation  was  one  day.  The  patients  requiring  reintuba-
tion  presented  a mortality  rate  of  25%,  versus  0%  among the
patients  not  requiring  reintubation.

Tracheotomy  was  performed  in 22  patients  (37%),  with
a  median  time  from  orotracheal  intubation  to tracheotomy
of  11  days  (range  8---14).  Of  the  patients  subjected  to  tra-
cheotomy,  9 died  (41%),  while  the rest  could  be successfully
weaned.
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Figure  1  Study  flow  chart  according  to  the  CONSORT  criteria.  Abbreviations:  ICU,  Intensive  Care  Unit;  COVID-19,  Coronavirus
disease 2019;  ICC,  International  Consensus  Conference;  WIND,  Weaning  according  to  a  New  Definition.

Figure  2  Kaplan-Meier  survival  curves  for  the  different  wean-
ing groups  according  to  the WIND  classification.  Comparison
with the  log-rank  test  (p  < 0.001).

On examining  the clinical  outcomes,  both  classifications
showed  increased  complexity  of the  weaning  process  to  be
associated  with  longer  ICU  and hospital  stays,  and  longer
times  under  sedation  and  neuromuscular  block.  However,  a
correlation  to mortality  was  only observed  in the  case  of  the
WIND  classification  (Fig. 2  and  Supplementary  Tables  3  and
4).

This  secondary  analysis  of  patients  with  ARDS  as  a conse-
quence  of  COVID-19  offers  epidemiological  information  on
the  invasive  MV  weaning  process not  previously  analyzed  in
our  setting.  The  main  findings  can  be  summarized  as  fol-
lows:  1) Almost  20%  of  the  patients  did  not  experience  a first
MV  weaning  attempt;  2)  Sixty-two  percent  of  the patients
were  extubated,  and  one out of  every 5  required  reintuba-
tion;  3) Tracheotomy  was  performed  in 37%  of the  cases;
4)  The  ICC  classification  was  unable  to  analyze  almost  40%
of  the  patients,  with  no  differences  in mortality  between
its  groups;  5)  The  WIND  classification  was  able  to  analyze  all

the  patients  in  the  sample,  stratifying  them  into  groups  cha-
racterized  by  a  gradual  increase  in morbidity  and  mortality.

The  present  study  has  several  limitations,  including  its
single-center  design  and small sample  size. Although  the
fact  that  the study  was  carried  out in  a single  center  lim-
its  the  heterogeneity  of the  weaning  process,  the latter  was
not  carried  out  following  a  strict  protocol.  Lastly,  given  the
objectives  of the study, no  search  was  made  for  independent
factors  associated  with  the clinical  outcomes.
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Appendix A.  Supplementary data

Supplementary  material  related  to this article  can  be found,
in  the  online  version,  at doi:https://doi.org/10.1016/j.
medine.2024.02.001.
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Correlation and  concordance of
SaO2/FiO2 and paO2/FiO2 ratios in
patients with COVID-19 pneumonia
who received non-invasive
ventilation in two  intensive care
units

Correlación y concordancia de  los cocientes
SaO2/FiO2 y  paO2/FiO2 en pacientes con
neumonía  por COVID-19 que recibieron
soporte ventilatorio no  invasivo en dos
unidades de  cuidados  intensivos

The ratio  of  partial  pressure  of  oxygen  to  fractional  inspired
oxygen  (PaO2/FiO2) is  the standard  in  acute  respiratory
distress  syndrome  (ARDS).1 The  invasiveness  of arterial
puncture  for  arterial  blood  gas  testing  along with  the lack
of  continuous  information  have  encouraged  the  use  of  less
invasive  tools  such  as  pulse  oximetry,  which  determines  tran-

DOI of refers to article: https://doi.org/10.1016/j.medin.2024.
02.005

scutaneous  oxygen saturation  (SaO2).  Other advantages  of
pulse  oximetry  include  its  easy  interpretation,  high  sensitiv-
ity  in hypoxemia  situations,  and  availability  in  any  setting.2,3

However,  it presents  several  disadvantages  such  as  a)  the
possibility  of error  in  measuring  severe  hypoxemia  and in the
classification  and  severity  level  of  ARDS;  b) the  inaccuracy  in
patients  with  shock  or  SaO2 > 97%.2,3 Although  the SaO2/FiO2

ratio  has  been  proposed  as  a  tool  for  the diagnosis  and
severity  of  ARDS,2,3 guidelines  on  the  management  of  ARDS
question  the validity  of  this ratio.4 In patients  with  COVID-19
related  pneumonia,  several  studies  have shown  a  good  corre-
lation  between  SaO2/FiO2 and PaO2/FiO2.5,6 Based  on  this,
SaO2/FiO2 could  estimate  the severity  of ARDS  in  patients
with  COVID-19  related  pneumonia.

However,  for  2  variables  to  be used interchangeably,  cor-
relation  and agreement  analysis  (along  with  the  degree  of
agreement)  are necessary.7---9 The  objective  of  this  study
was  to  analyze  the  homogeneity  between  SaO2/FiO2 and
PaO2/FiO2 ratios  in patients  with  COVID-19  related  pneu-
monia.

This  was  a  retrospective  and  observational  study  con-
ducted  in 2  intensive  care  units  from  March  2020  through
August  2021.  The  study  was  approved  by  the Drug  Research
Ethics  Committee  (code  66/20),  and informed  consent  was
not  deemed  necessary  due  to  the study’s  characteristics.
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