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LETTER TO THE EDITOR

Expanding the  evidence: A  brief
updated  analysis of short-term
mortality in conservative oxygen
therapy versus liberal oxygen
therapy in intensive care unit
patients

Ampliando la  evidencia: breve  análisis
actualizado de la  mortalidad  a corto  plazo en
la oxigenoterapia conservadora  frente a la
oxigenoterapia liberal  en pacientes de
unidades de  cuidados  intensivos

Dear  Editor,

Medical  research  and  clinical  decision-making  are based
on  the  constant  evolution  of  scientific  evidence.  In  this
context,  the  publication  of  meta-analyses  and systematic
reviews  is  essential  to  provide guidance  to  health care
professionals.  The  recently  published  study,  ‘‘Conservative
versus  liberal  oxygen  therapy  in relation  to  all-cause  mortal-
ity  among  patients  in the intensive  care  unit:  a systematic
review  of  randomized  controlled  trials  with  meta-analysis
and  trial  sequential  analysis’’1 provides  a  valuable  analysis
of  the  medical  literature  current  available  up  to  the date
of  its  analysis,  and  sheds  light on  the  implications  of  oxy-
gen  therapy  in patients  at  the  ICU  setting.  However,  the
ever-evolving  nature  of  medical  research  has  given  us  a new
opportunity  to  expand  and  enrich  its  conclusions.  The  aim  of
this  article  is  to  present  a brief  updated  analysis----including
additional  studies  recently  published----to provide  a more
comprehensive  and  up-to-date  view  of  short-term  mortality
in  conservative  oxygen vs  liberal  oxygen  therapy  in patients
at  the  ICU  setting.

To  identify  the  new  relevant  studies  that  should be added
to  this  updated  analysis,  a  search  was  conducted  in the
Cochrane  Plus database.  The  search  was  conducted  using  its
advanced  search  panel,  and  specific  criteria  were  applied  to
guarantee  the  inclusion  of  relevant  articles.  The  following
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English  search  terms  were  used:  ‘‘liberal  oxygen  therapy’’
and  ‘‘conservative  oxygen  therapy.’’  A temporal  filter  was
applied  to  include  only studies  published  over  the past  3
years  to  ensure the  inclusion  of the  most  recent  evidence
available.  Also,  the search  was  limited  to  clinical  trials  to
guarantee  the  quality and  relevance  of the  studies  selected
for  this updated  analysis.  The  search  strategy  was  con-
ducted  systematically,  following  Cochrane  Plus  guidelines
and  adhered  to  best practices  available  in medical  literature
review.  The  studies  identified  through  this process  under-
went  a  selection  and  evaluation  process,  and  those  that met
the  inclusion  criteria  were considered  for  further  analysis  in
this  article.

Short-term  mortality  was  defined  as  a  clinical  outcome:
studies  reporting  on 28-day  mortality  rates  were included  by
default,  as  this timeframe  is  a commonly  accepted  indicator
of  early  clinical  outcomes  in  critically  ill  patients.  However,
aware  of  the  fact  that  some  studies  may  have  included  30-
day  mortality  rate  assessments,  we  decided  to  include  this
data  too,  considering  that the 30-day  timeframe  is  consis-
tent  with  a  short-term  outcome  in the context  of  critically
ill  patients  at the ICU  setting.

A  total  of  9 randomized  clinical  trials  were  analyzed
including  6  studies  analyzed  in  Li  et  al.’s  work1 and  3 new
trials:  Nafae  et al.’s  study,2 and the  post  hoc  analysis  data  of
patients  with  sepsis  from  the  ICU-ROX  trial,3 and  the ICONIC
trial.4 These  9 trials  included  a  total  of  5216  patients  admit-
ted  to  the ICU.  The  results  did  not  show  a significantly  lower
all-cause  mortality  rate in  the short-term  with  the  use  of
conservative  oxygen  therapy  (OR,  0.97;  95%CI,  0.86---1.09  in
the  common  effects  model;  OR,  0.88;  95%CI,  0.71---1.09  in
the  random  effects  model)  (Fig.  1).

The  results  indicate  moderate  variability  (I2 of  44.81%)
that  cannot  be attributed  to  simple sampling  error.  This  het-
erogeneity,  referring  to differences  among  studies  in  terms
of  population,  design,  or  outcome  measurement,  requires
careful  consideration  when  interpreting  the  results.  We  did
not  find any  statistically  significant  evidence  either  to  sup-
port  the lack  of  heterogeneity  (P  >  0.05)  (Fig.  1). Fig.  2 shows
the  funnel  plot of  effect  size  against precision  in a scatter-
plot.  The  funnel  plot exhibits  a tilt  toward  the  left,  which
could  be indicative  of  potential  publication  bias  where  stud-
ies  with  negative  results  are not  disclosed.  Girardis  et  al.’s
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Figure  1  Forest  plots  comparing  short-term  mortality  of  conservative  vs  liberal  oxygen  therapy.

Figure  2  Funnel  plot  of  effect  size  vs  precision  in a  scatterplot.

work5 deviates  from  the  general  shape  of  the  funnel  (out-
lier).

These  results  just  do  not  clarify  the  debate  of whether
patients  ventilated  in  the ICU  setting  with  liberal  oxygen
therapy  are  genuinely  at risk  of  developing  hyperoxia  and
lung  damage.  It is  hypothesized  that  oxidative  stress  follow-
ing  the  production  of  reactive  agents  with  oxidant  properties
could  be  an important  mechanism  in the development  of
lung  damage,  inducing  phenomena  such as  apoptosis  of
the  alveolar  epithelium  and  changes  to  cellular  functions,
especially  at  mitochondrial  level.6,7 Although  the  prolonged
use  of  a  high  fraction  of  inspired  oxygen has  historically
been  associated  with  potential  detrimental  effects  on  the
lungs----mainly  mild  injuries  such as  atelectasis  and  hyperoxic
bronchitis----a  characteristic  diffuse  alveolar  damage  has  not
been  found  yet.8

The  question  of  whether  hyperoxia  and  lung  damage  are
legitimate  concerns  in  patients  on liberal  oxygen therapy  at
the  ICU  setting  remains  a matter  of  discussion  and  requires
a  more  detailed  evaluation  and understanding.9

Despite  the moderate  variability  seen,  our  analyses  sup-
port  the  need  for  a cautious  approach  when  extrapolating
the  conclusions  of individual  studies  to  a broader  context,
thus  recognizing  that  differences  seen  among  studies  can
have  an  impact  on  the results  and should  be  considered  in
future  research  and  clinical  practices.

Conflict  of  interest

None of the  authors  declared  any  conflicts  of  interest  at the
completion  of  this  study.

Funding

This  manuscript  received  no  funding.

References

1.  Li X, Liu D, Liu C, Mao Z, Liu Y, Yi H, et al. Conservative

versus liberal oxygen therapy in relation to all-cause mortal-

ity among patients in the intensive care unit: a systematic

review of randomized controlled trials with meta-analysis and

trial sequential analysis. Med Intensiva (Engl Ed). 2023;47:73---83,

http://dx.doi.org/10.1016/j.medine.2021.08.015.

2. Nafae RM, Shouman W, Abdelmoneam SH, Shehata SM.

Conservative versus conventional oxygen therapy in  type

I  acute respiratory failure patients in respiratory inten-

sive care unit, Zagazig University. Monaldi Arch Chest Dis.

https://doi:10.4081/monaldi.2023.2536 [in press].

3. Young P, Mackle D, Bellomo R, Bailey M, Beasley R,  Deane

A, et  al. ICU-ROX Investigators the Australian New Zealand

Intensive Care Society Clinical Trials Group. Conservative

oxygen therapy for mechanically ventilated adults with sep-

sis: a post hoc  analysis of data from the intensive care

unit randomized trial comparing two approaches to oxy-

gen therapy (ICU-ROX). Intensive Care Med. 2020;46:17---26,

http://dx.doi.org/10.1007/s00134-019-05857-x.

4. van der Wal LI, Grim CCA, del Prado MR, van Westerloo

DJ, Boerma EC, Rijnhart-de Jong H, et  al. ICONIC inves-

tigators. Conservative versus liberal oxygenation targets in

intensive care unit patients (ICONIC): a randomized clin-

ical trial. Am J  Respir Crit Care Med. 2023;208:770---9,

http://dx.doi.org/10.1164/rccm.202303-0560OC.

5. Girardis M, Busani S, Damiani E, Donati A, Rinaldi L, Marudi

A, et  al. Effect of conservative vs conventional oxygen ther-

apy on mortality among patients in an intensive care unit: the

181

dx.doi.org/10.1016/j.medine.2021.08.015
https://doi:10.4081/monaldi.2023.2536
dx.doi.org/10.1007/s00134-019-05857-x
dx.doi.org/10.1164/rccm.202303-0560OC


LETTER  TO  THE  EDITOR

oxygen-ICU randomized clinical trial. JAMA. 2016;316:1583---9,

http://dx.doi.org/10.1001/jama.2016.11993.

6. Chabot F, Mitchell JA, Gutteridge JM, Evans TW. Reactive oxygen

species in acute lung injury. Eur Respir J.  1998;11:745---57.

7. Davis WB, Rennard SI, Bitterman PB, Crystal RG. Pulmonary

oxygen toxicity. Early reversible changes in human alveolar struc-

tures induced by hyperoxia. N  Engl J Med. 1983;309:878---83,

http://dx.doi.org/10.1056/NEJM198310133091502.

8. Gordo Vidal F, Delgado Arnaiz C, Calvo Herranz E. Mechanical

ventilation induced lung injury. Med Intensiva. 2007;31:18---26,

http://dx.doi.org/10.1016/s0210-5691(07)74765-4.

9. Gore A, Muralidhar M,  Espey MG, Degenhardt K,  Man-

tell LL. Hyperoxia sensing: from molecular mechanisms to

significance in disease. J Immunotoxicol. 2010;7:239---54,

http://dx.doi.org/10.3109/1547691X.2010.492254.

Alejandro  González-Castro a,∗,  Yhivian  Peñasco a,
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