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Mortality and adequacy of
therapeutic effort in a  tertiary
pediatric intensive care department:
An 11-year review�

Mortalidad y adecuación del esfuerzo
terapéutico en un servicio terciario de
cuidados  intensivos pediátricos: revisión  de
11 años

Dear  editor,

In  the  context  of  the  critically  ill child,  the  decisions  that
have  to  do  with  the adequacy  of  therapeutic  effort  (ATE)  are,
at  the  same  time,  cause  for  debate  and  reason  for clinical
interest.  This  is  particularly  the  case  in situations  where  the
expected  improvement  has  not  occurred  and  technology  is
key  for  life  support  purposes.1---3 At  present,  the  medical lit-
erature  that  describes  end-of-life  care  in pediatric  intensive
care  units  (PICU)4 is  scarce.

We  hereby  present  a study  that  describes  the  character-
istics  of  patients  who  have  died  in our  PICU  during  the last
decade.  It  is  an observational  retrospective  study  conducted
after  obtaining  the  approval  from  the clinical  research  ethics
committee.  The  clinical  reports  of  whose  patients  who  died
in  the  PICU  from  January  1 2006  through  December  31  2016
were  reviewed.  The  variables  collected  were:  epidemiolog-
ical,  presence  of underlying  disease  prior  to  PICU  admission,
cause  for  admission,  care  received  (hemodynamic,  respira-
tory,  renal,  antimicrobial,  hematological  and  nutritional),
main  cause  of  death,  days  of stay  at the  PICU,  day of
admission,  and adaptation  of  life  support (cause,  refer-
ral  activity,  and  participation  of  the family in  end-of-life
care).  A  descriptive  analysis  of  the answers  was  conducted
using  the  SPSS

®
19.0  software  for  Windows.  Qualitative  data

were  expressed  as  absolute  frequencies  and  percentages,
and  quantitative  data  as  means  and interquartile  ranges  or
as  means  and  standard  deviations  based on  the character-
istics  of  the  variable  under  analysis.  In cases  where  one
comparative  analysis  was  conducted,  qualitative  data  were

� Please cite this article as: Leoz Gordillo I, García-Salido A, Niño

Taravilla C, de Lama Caro-Patón G, Iglesias Bouzas MI, Serrano

González A. Mortalidad y adecuación del esfuerzo terapéutico en

un servicio terciario de cuidados intensivos pediátricos: revisión de

11 años. Med Intensiva. 2018;42:561---563.

compared  using  the chi-square  test. p  values  <0.05  were
considered  statistically  significant.

9049  children  were  reviewed  of which  151 (1.7%)  died;
147  patients  (77  boys/70  girls)  with  an  average  age of  6.3
years  old  (IQR 0.05---21  years  old)  were  included  in  the
study.  There  were,  on  average,  13.7  ±  3.4  deaths per  year.
Seventy-eight  (78)  out  of  the 147 patients  had  hemato-
oncological  conditions.  Of  the  total  number  of  patients  with
hemato-oncological  conditions  who  died,  56/78  received
one  hematopoietic  progenitor-cell  transplantation  (HPCT)
(Fig.  1).  Thirty-six  (36)  patients  did  not  have  a clinically
significant  disease  (24.5%).

The  most  common  cause  for admission  was  respira-
tory  failure  (55/147)  followed  by  sepsis/serious  infection
(35/147).  Patients  without  a personal  clinical  history  were
admitted  to  the  PICU  following  severe  trauma  (11/36)  and
septic  shock  (7/36).

Hemodynamic  support was  used  in  117/147  patients.  In
45/147  patients  non-invasive  mechanical  ventilation  was
required,  while  138/147  patients  required  invasive mechan-
ical  ventilation;  70/147  patients  suffered  renal  failure  being
extra-renal  depuration  required  in  34/70 patients;  115/147
patients  required  transfusion  of  hemoderivatives  and  60/136
patients  parenteral  nutrition.

The  most common  cause  of  death  was  refractory  hypox-
emia  (51/146;  in  one  patient  the  main  cause  for  death  was
not  reported)  followed  by  sepsis  (31/146)  and  brain  death
(31/146).  In patients  without  a  significant  clinical  history,
brain  death  was  the  main  cause  of  death  (18/36);  among
the  patients  with  hemato-oncological  disease  (43/78)  the
main  cause  of  death  was  refractory  hypoxemia.

When  it comes  to  the  ATE,  in 88  out  of  the  147 patients,
this  remained  unexplained.  The  most  common  cause  of
death  in the group  without  ATE  was  brain  death  (31/88)
followed  by  sepsis/septic  shock  (26/88).  In 41/59  of  the
remaining  patients  a  report  was  given  on  the ATE  as  well  as
on  why  and  what  measures  implemented.  Twenty-seven  (27)
patients  had  hemato-oncological  conditions  being  refractory
hypoxemia  the  disease  these  measures  were  more  commonly
implemented  against  (22/41;  p =  0.001).  Only  in 2  out  of  the
75  patients  who  died  due  to acute  or  sudden  disease  life
support  adequacy  measures  were  implemented.  Only  in one
patient  without  an  underlying  prior  disease  ATE  measures
were  implemented.  The  ATE  measures  were  more  commonly
implemented  following  hemodynamic  instability  (p  = 0.04),
need for  mechanical  ventilation  (p  = 0.002),  renal  failure
(p  =  0.01),  parenteral  nutrition  (p  < 0.05)  and  transfusions  of
hemoderivatives  (p  =  0.04).

The  patients  whose  ATE was  reported  had  longer  hos-
pital  stays (22  ±  17  days  versus  5 ±  7.7  days, p  <  0.05).  The
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Mortality per groups and total period 2006-2016
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Figure  1  Mortality  per groups  and  end-of-life  approach  in the  study  period.  The  straight  lines  from  up to  bottom  represent

overall mortality,  patients  where  the  ATE  remained  unreported,  and  patients  were  the  ATE  was  actually  reported.  The  dotted  lines

represent patients  were  the  end-of-life  approach  remained  unreported.  The  different  frequency  bars  show,  from  left  to  right,  and

per year:  health  patients,  hemato-oncological  patients,  neurological  patients,  respiratory  patients,  and  patients  included  in  the

group ‘‘other’’.

reason  why  the ATE was  implemented  had  to  do with  both
the  irreversibility  of  the disease  that  prompted  the  PICU
admission  (in  18  out  of  41  patients)  and  the  poor  prognosis
of  the  underlying  disease  (in  12  out  of  41 patients).  Both  the
hemodynamic  and the ventilatory  support  were  withdrawn
in  8/41  patients.  Measures  focused  on  well-being,  sedation
and  analgesia  were a priority  in 7/41  patients.  It was  decided
not  to  implement  any  new  extraordinary  measures  in  6/41
patients  and  in 4/41  patients  any  pharmacological  therapy
not  aimed  at  improving  the patient’s  well-being  was  with-
drawn.  In  16  patients,  the therapeutic  remains  unknown.
The  family  was  informed  at  all time  and involved  in the
decision-making  process  in 29/41  patients.

In the  series  provided  more  than  half  of  the  patients  who
died  suffered  from  hemato-oncological  disease.  In  these,
the  HPCT  was  a prior  common  event.5 In  turn,  the  ATE
is  often  reported  in  patients  with  a prior  condition  and  it
would  determine  their prognosis  prior  to  their  referral  to
the  PICU.3,6

This  decision  was  barely  reported  in healthy  children  or
in  severe  and  acute  processes  with  a quick  resolution.

The  ATE was  associated  with  longer  hospital  stays.
Although  we  do  not  mean  to say that  in  order  to  consider
the  ATE  it was  required  that  a ‘‘certain  amount  of  time’’
would  need  to  pass,  it does  seem  that  this  aspect  was  key in

the decision-making  process.  Refractory  hypoxemia  was  the
main  cause  of  death  in the  group of  patients  where  the  ATE
was  reported.6 Parents  and  caregivers  were  included  in  more
than  half  the cases  of  ATE.  It is  well  known  that  its  perspec-
tive  influences  the  therapeutic  goal  and  defines  well-being
as  a priority.4,7

This  study  has some limitations  though.  Except  for  epi-
demiological  data,  the  remaining  data  were  not  collected
thoroughly.  They  do not even  include  information  on  severity
assessment  scales  at admission  and  in 4  patients  no  variable
could  be collected  for  the  study.  It would  certainly  be  inter-
esting  to  collect  prospective  and multicenter  data  with  the
exact  time  and moment  when each change  is  implemented
in the  decision-making  process.

In  sum,  given  the specific  conditions  of  our  center,
patients  with  onco-hematological  conditions  and,  in  par-
ticular,  those  with  a prior  history  of HPCT  are  the  main
group  of patients  where  the  ATE was  reported.  Mainly,  it
was  associated  with  long  hospital  stays,  being  the  inotropic
drug  and ventilatory  support  withdrawal  the most  common
measures  implemented.  We  hope  that  this study  will  revi-
talize  the debate and  increase  our  actual  knowledge  on  the
ATE  in the PICUs  of  our  country.  The  creation  of  a  national
registry  on  this  regard  not  only  seems  interesting  but
necessary.
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Clinical repercussion of early
cardiovascular events appearance in
critically ill patients in mechanical
ventilation�

Repercusión  clínica de la aparición  de  eventos
cardiovasculares precoces en pacientes
críticos en ventilación mecánica

Dear editor,

Critically  ill patients  on  mechanical  ventilation  (MV)  due
to  several  conditions  may  suffer  from  cardiac  abnormali-
ties  during  their  hospital  stay,  thus  giving  rise  to different
cardiovascular  events  that,  although  they do  not have
symptomatic  repercussions,  they  can  have  different  clinical
manifestations:  high  cardiac  maker  levels  such as  cardiac
troponin-I  (cTn-I),  electrocardiographic  abnormalities,  or
repolarization  and arrhythmias.  The  presence  of  any  of  these
manifestations  would  explain  the higher  morbimortality  rate
shown  by  different  studies.1---3

Critically  ill patients  with  septic  shocks  can  suffer  from
these  events  more  frequently  and it is  associated  with
a  higher  mortality  rate.4 During sepsis  an inflammatory
response  triggers  that,  through  different  mechanisms  and
inflammatory  mediators,  ends  up  leading  to  myocardial
dysfunction5,6 that  manifests  itself  as  systolic  or  diastolic
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dysfunction,  impaired  cardiac  output,  inadequate  oxygen
supply  and  primary  myocardial  cell  damage.6 For  this  rea-
son,  the  high  plasma  levels  of cTn-I  found in  sepsis  may
have  to  do with  the  appearance  of  such myocardial  dysfunc-
tion,  be a marker  of  such dysfunction  and,  consequently,
associate  higher  mortality  rates.7,8

We  hereby  present  one observational  prospective  cohort
study  on  the  appearance  of cardiovascular  events  in criti-
cally  ill  patients  on  MV with  non-coronary  acute  processes
conducted  between  February  1 and  March  15,  2014.  During
this  period,  1713  patients  were admitted  to  the intensive
care  unit (ICU)  but  879  of  them were excluded  due  to  heart
disease,  294  patients  because  they  did not require  MV,  and
36  because  they  stayed  at the  ICU  for less  than  a  day;  194
patients  were lost  during  follow-up,  and  the  sample  size
included  310  patients.  Several  variables  were recorded  such
as  the demographic  data,  the  prior  clinical  history,  the  sever-
ity  index  according  to  the  SAPS  3  and  SOFA  scoring  systems,
the  appearance  of  cardiovascular  events  (arrhythmias,  repo-
larization  changes  on  the ECG  in the continuous  monitoring,
high  levels  of  cTn-I,  hospital  and ICU  stays,  in-hospital  mor-
tality  and 1-year  mortality).  These  variables  were  recorded
since  the MV  was  initiated  and  up  to  a maximum  of  72  h after
the MV started.  The  study  was  approved  by  the  hospital  clin-
ical  research  ethics  committee  but  the  patient́s informed
consent  was  not  required.

In order  to  the  compare  categorical  variables,  the  chi-
square  test  and Fisher’s  exact  test  were  used.  To  compare
the  continuous  variables,  the  Student’s  t  test  and  the
Mann---Whitney  test was  used  depending  on  whether  their
distribution  was,  or  not,  normal.  The  comparison  among
three  (3)  or  more  variables  was  conducted  using  the  ANOVA
test  or  the Kruskal---Wallis  test. Similarly,  one  multivariate
model  of logistics  regression  was  developed  in  order  to
assess  the appearance  of  early  cardiovascular  events  as  an
independent  variable  associated  with  in-hospital  mortality.
Finally,  one annual  survival  analysis  was  conducted  using  the
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