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SCIENTIFIC  LETTER

uccessive prone positioning
essions in mechanically ventilated
atients with moderate and severe
cute  respiratory distress syndrome
econdary to COVID-19: case series

ucesivos ciclos de decúbito prono en
acientes bajo asistencia ventilatoria
ecánica  invasiva con distrés moderado a

evero debido a COVID-19. Estudio
escriptivo,  tipo serie de casos

The  median  (IQR)  duration  of  invasive  ventilation  was  30
(23---34)  days.  Survivors  had  significantly  more  days  of  MV
than  non-survivors  [median:  31  (IQR  30---41)  vs  22  (IQR18.5-
27)  p  <  0.003].  Only  26%  of  the  patients  were  weaned  from
MV  and  60%  (n  =  14)  of  them  underwent  tracheostomy.  These
outcomes  are  representative  of  a  subgroup  of  patients  with
infrequent  characteristics  in  relation  to  the  number  of
prone  sessions  reported  by  Estenssoro  et  al.  and  COVID-ICU
Group.2,3 ICU  mortality  was  43.5%,  lower  than  reported  in
mechanically  ventilated  patients  with  COVID-19  in  Argentina
(57%).3

Fig.  1  shows  the  behavior  of  tidal  volume  adjusted  by  pre-
dicted  body  weight  (VT/PBW),  respiratory  system  mechanics
and  oxygenation  before  and  after  the  first,  fifth  and  last  PP
cycle.  The  decision  to  show  the  fifth  PP  session  was  based
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ear  Editor,

rone  positioning  (PP)  in  patients  with  severe  oxygena-
ion  impairment  is  one  of  the  adjuvant  strategies  that  has
emonstrated  to  improve  survival  in  acute  respiratory  dis-
ress  syndrome  (ARDS).1

During  the  coronavirus-19  (COVID-19)  pandemic,  a  huge
roportion  of  patients  developed  ARDS  under  mechanical
entilation  (MV).  In  this  context,  epidemiological  studies
nformed  higher  rates  of  PP  use;  nonetheless,  the  number  of
P  sessions  reported  has  been  similar  to  previous  studies.2,3

The  inability  to  sustain  the  oxygenation  improvement
hen  back  to  supine  position,  the  heavy  workload  imposed
y  proning  and  the  potential  adverse  effects  associated  with
P  might  lead  to  discussions  about  the  usefulness  of  succes-
ive  PP  sessions  in  advanced  phases  of  late  ARDS.

In  this  retrospective,  case-series  study,  we  describe  the
esults  of  patients  older  than  18  years  old  under  MV  that
eveloped  moderate-severe  ARDS  induced  by  COVID-19  and
equired  8  or  more  PP  sessions.  The  number  of  sessions  con-
idered  for  inclusion  was  based  on  the  number  of  cycles
bove  the  first  standard  deviation  of  the  PROSEVA  trial
4  ±  4)  and  the  amount  of  sessions  commonly  used  in  previ-
us  studies.1---3 The  implementation  and  detention  protocol
f  PP  was  based  on  PROSEVA  trial  recommendations.1

Data  are  expressed  as  mean  (SD),  median  (IQR)  and
umber  (percentage),  as  appropriated.  The  Shapiro---Wilk
est  was  used  to  test  normality.  The  analysis  of  data  was
erformed  using  Prism  version  8.4  for  Mac  OS  (GraphPad
oftware,  San  Diego,  CA,  USA)  and  Statical  Software  R.  All
eported  P  values  are  two-sided,  and  have  not  been  adjusted
or  multiple  comparisons.  A  p  value  of  less  than  0.05  was
onsidered  to  indicate  statistical  significance.  The  study  was
pproved  by  the  local  review  board  (approbation  code:  10-
021).  All  the  patients  signed  the  informed  consent.

Between  1  March  2020  and  31  July  2021,  one-hundred
fty  one  patients  were  admitted  with  diagnosis  of  COVID  19
nd  required  MV.  One-hundred  and  six  (70%)  required  PP  and
wenty  three  (17.6%)  of  them  needed  ≥8  PP  sessions.  Demo-
raphic  characteristics  and  outcomes  of  the  overall  sample
nd  those  who  died  and  survived  are  shown  in  Table  1.  Demo-
raphic  characteristics  did  not  significantly  differ  between
urvivors  and  non-survivors.

All  patients  met  moderate  to  severe  ARDS  criteria  at

he  time  of  the  first  PP  session.  A  total  of  273  PP  sessions
ere  performed,  with  a  median  (IQR)  of  11  (9---14)  ses-

ions  per  patient,  reaching  a  maximum  of  21  in  1  patient.

i
(
2

65
n  the  half  our  PP  sessions  in  the  overall  sample.  All  the
atients  presented  a  trend  to  improve  the  respiratory  system
ompliance,  airway  driving  pressure  and  oxygenation  in  the
rst  and  fifth  session.  This  behavior  was  homogeneous,  pre-
enting  the  identification  of  patterns  of  response  between
urvivors  and  non-survivors.  Shelhamer  et  al.  and  Weiss  et  al.
eports  similar  oxygenation  outcomes  in  the  first  PP  cycle.4,5

Although  we  did  not  find  differences  in  VT/PBW  between
roups,  patients  who  did  not  survive  presented  higher  DPaw
nd  worst  oxygenation  before  the  last  prone  cycle  (p  <  0.05).

The  ratio  of  the  partial  pressure  of  oxygen  in  arterial
lood  to  the  inspired  oxygen  fraction  (PaO2/FiO2)  value  after
he  last  prone  session  was  significantly  higher  in  survivors
ompared  to  non-survivors  (p  =  0.001).  Also,  the  magnitude
f  change  in  PaO2/FiO2 after  the  last  cycle  was  significantly
ifferent  between  groups  (p  =  0.0001).

In  the  last  proning  session,  oxygenation  only  increased  in
atients  that  survived.  Such  finding  should  not  be  consid-
red  as  a  distinctive  feature  between  groups  or  a  predictor
f  results  but  probably  reflects  a  clinical  improvement  in
urvivors  that  took  us  to  stop  proning  them  while  an  unfa-
orable  evolution  of  non-survivors.  We  believe  that  the  lack
f  improvement  in  gas  exchange  should  not  be  considered  as

 stop-proning  criteria.6 Regarding  oxygenation  criteria,  the
ROSEVA  trial  proposed  to  stop  prone  treatment  only  when
aO2/FiO2 decreased  >  20%  in  two  consecutive  sessions,  a
ituation  that  was  not  achieved  by  none  of  non-survivors.
his  is  supported  by  the  brief  period  of  time  from  the  last
rone  session  to  the  end  of  mechanical  ventilation  in  non-
urvivors  (1.5  [IQR  0---2]),  reinforcing  that  prone  treatment
as  maintained  until  the  last  days  (Table  1).  In  contrast  to
ur  results,  Gleissman  et  al.  found  a  significant  increase  in
xygenation  only  during  the  first  three  PP  cycles,  explaining
hat  the  lack  of  improvement  could  be  due  to  progression
f  ARDS  to  a  more  proliferative  phase  after  several  days
f  MV.  According  to  this  observation  and  the  high  rates  of
omplications  reported  during  PP  maneuvers,  the  authors
uggest  that  assuming  PP  at  this  time  point  implies  more
isks  than  benefits.7 In  our  cohort,  only  four  potentially  seri-
us  complications  were  registered  during  273  maneuvers
hipotension,  oxygen  desaturation  and  ventilator  circuit  dis-
onnection)  and  none  of  the  cycles  had  to  be  interrupted  due
o  severe  complications.  Pressure  sores  (PS)  were  registered

n  13/23  patients  (56%),  which  were  localized  in  the  facial
10/23)  and  thoracic  region  (3/23)  with  a  median  of  2.3  (IQR
---3)  per  patient.  The  median  (IQR)  grade  of  PS  was  2  (1---2).8
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Table  1  Patient’s  characteristics  and  outcomes.

All  patients  (n  =  23) Survivors  (n  =  13) Non-survivors  (n  =  10)  P  value

Demographic  and  laboratory
Male  gender,  n  (%)  12  (52.2)  8  (61.5)  4  (40)  0.546
Age, mean  (SD)  58.2  (13.5)  55.4  (13.9)  61.8  (17.9)  0.266
SAPS II,  median  [IQR]  31.5  [26.5---36.5]  31  [27---38]  33  [25---35.5]  0.968
APACHE II,  mean  (SD) 12.6  (5.2) 12.8  (4.9) 12.1  (35.8)  0.805
Days of  symptoms  onset  to
intubation,  median  IQR

8  [6---11.5] 9  [8---13] 7.5  [6---8.7] 0.152

Prone positioning
PaO2/FiO2 before  1st  PP  session,
mean  (SD)

120.1  (25.1)  119.1  (27.3)  121.6  (23.3)  0.830

Crs before  1st  PP,  mean  (SD)  29.4  (12)  29.3  (13.3)  30.5  (10.4)  0.831
Ventilatory Ratio  before  1st  PP,
mean  (SD)

2.2  (0.6)  2.2  (0.6)  2.2  (0.6)  0.928

PP sessions,  median  [IQR]  11  (9-14)  10  (9-14)  11  (9-14)  0.570
Days from  last  PP  to  end  of  MV,
mean  (SD)

7  [2---15]  13  [10---15]  1.5  [0---2]  <0.001

Outcomes
MV days,  median  [IQR]  30  [23---34]  31  [30---41]  22  [18.5---27.7]  0.003
Extubation,  n  (%)  3  (13)  1  (7.7)  2  (20)  0.807
Reintubation,  n  (%)  2  (66)  1  (100)  1  (50)  1.000
Tracheostomy,  n  (%)  14  (60)  12  (92.3)  2  (20)  0.002

References. SAPS II: Simplified Acute Physiology Score II, APACHE II: Acute Physiology and Chronic Health Evaluation II, PaO2/FiO2: ratio of
the partial pressure of oxygen in arterial blood (PaO2) to the inspired oxygen fraction (FiO2), MV: mechanical ventilation, Crs: Respiratory
system compliance, PP: prone position; SD: standard deviation; IQR: interquartile range. Values are expressed in mean (SD), median
[IQR] and number (percentage), as appropriate.
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Our  findings  support  the  proposed  detention  criteria  of
PROSEVA  trial.1 The  favorable  response  even  after  multi-
ple  PP  sessions,  the  low  rate  of  severe  adverse  effects,
the  favorable  results  in  terms  of  mortality  and  the  lack  of
predictors  associated  with  degree  of  response  to  the  inter-
vention  suggest  that  interrupting  the  implementation  of  PP
should  not  be  considered  even  beyond  the  number  of  cycles
commonly  reported  in  the  literature.
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ished  a set  of  recommendations  on  how  to  welcome  family
embers  to  intensive  care  units  (ICU)  recommending  the

se  of  written  guidelines  with  information  on  the  character-
stics  and  rules  of  the  ICU,  aspects  regarding  the  patient,
nd  questions  associated  with  the  family.2

The  objective  of  this  study  was  to  describe  the  content
f  the  welcome  guides  of  Spanish  ICUs  based  on  the  recom-
endations  set  forth  by  the  SEEIUC.
This  was  a  descriptive,  cross-sectional,  and  multicenter

rial  conducted  from  September  2019  through  February  2020
hat  included  280  Spanish  ICUs  of  adult  patients  based  on  a

ist  created  by  the  Spanish  Society  of  Intensive  and  Critical
are  Medicine  and  Coronary  Units  (SEMICYUC).  The  content
f  such  recommendations  was  evaluated.  The  different  wel-
ome  guides  were  obtained  after  contacting  personnel  from
he  different  ICUs  via  e-mail,  phone  call  or  social  media  like
witter  or  just  by  checking  the  hospital  official  website.

Data  from  228  Spanish  ICUs  (81.4%)  were  eventually  col-
ected  with  representation  from  all  the  different  Spanish
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