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Abstract

Objective:  To  analyze  the  prognosis  of  mechanically  ventilated  elderly  patients  in the  Intensive

Care Unit  (ICU).

Design  and  scope:  Sub-analysis  of  a  prospective  multicenter  observational  cohort  study  con-

ducted over  a  period  of  two  years  in  13  medical-surgical  ICUs in Spain  was  carried  out.

Patients:  Adult  patients  who required  mechanical  ventilation  (MV)  for  longer  than  24  h.

Interventions:  None.

Study  variables: Demographic  data,  APACHE  II, SOFA,  reason  for  MV,  comorbidity,  functional

condition,  reintubation,  duration  of  MV,  tracheotomy,  ICU  mortality,  and  in-hospital  mortality.

Results:  A  total  of  1661  patients  were  recruited.  Males  accounted  for  67.9%  (n  = 1127),  with  a

mean age of  62.1  ± 16.2  years.  APACHE  II: 20.3  ± 7.5.  Total  SOFA:  8.4  ±  3.5.  Four  hundred  and

twenty-three  patients  (25.4%)  were  ≥75  years  of  age.  Comorbidity  and  functional  condition

rates were  poorer  in these patients  (p  <  0.001  for  both  variables).  Mortality  in  the  ICU  was  higher

in the  elderly  patients  (33.6%)  than  in the younger  subjects  (25.9%)  (p  =  0.002).  In  addition,
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in-hospital  mortality  was  higher  in  those  patients  who  were  ≥75  years  of  age.  No differences  in

duration of  MV,  prevalence  of tracheostomy  or  reintubation  incidence  were  found.  Regarding

the indication  for  MV,  only  the  patient  who  was  ≥75  years  of  age with  pneumonia,  sepsis  or

trauma had  a  higher  in-ICU  mortality  than  the younger  patients  (46.3%  vs 33.1%,  p  = 0.006;  55%

vs 25.8%,  p  = 0.002;  63.6%  vs 4.5%,  p  < 0.001,  respectively).  No differences  were  found  referred

to other  reasons  for  MV.

Conclusion:  Older  patients  (≥75  years)  have significantly  higher  in-ICU  and in-hospital  mortality

than younger  patients  without  differences  in  the  duration  of  mechanical  ventilation.  Differences

in mortality  were  at the  expense  of pneumonia,  sepsis  and  trauma.

© 2012  Elsevier  España,  S.L.  and  SEMICYUC.  All  rights  reserved.
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Pronóstico  de los  ancianos  ventilados  mecánicamente  en  la  UCI

Resumen

Objetivo:  Analizar  el  pronóstico  de los pacientes  ancianos  ventilados  mecánicamente  en  la

Unidad de  Cuidados  Intensivos  (UCI).

Diseño  y  ámbito:  Análisis  secundario  de  un estudio  observacional  prospectivo  y  multicéntrico

llevado  a  cabo  durante  un periodo  de 2 años  en  13  UCI  españolas.

Pacientes:  Pacientes  adultos  que  precisaron  ventilación  mecánica  (VM)  invasiva  durante  más

de 24  horas.

Intervenciones:  Ninguna.

Variables  de  interés: Datos  demográficos,  APACHE  II,  SOFA,  motivo  de  VM,  comorbilidad,

situación  funcional,  reintubación,  duración  de  la  VM,  traqueotomía,  mortalidad  en  la  UCI,

mortalidad hospitalaria.

Resultados:  Se incluyeron  1.661  pacientes.  De ellos  1.127  (67.9%)  eran  hombres.  Edad:

62,1 ±  16,2  años.  APACHE  II:  20,3  ± 7,5.  SOFA  total:  8,4  ± 3,5.  Cuatrocientos  veintitrés  pacientes

(25,4%) tenían  75  años  o  más.  Los  índices  de comorbilidad  y  capacidad  funcional  fueron  peor  en

este grupo  de  pacientes  (p  < 0,001  para  ambas  variables).  La  mortalidad  en  la  UCI  fue  superior

en este  grupo  (33,6%)  que  en  los más  jóvenes  (25,9%)  (p  =  0,002),  al  igual  que  la  mortali-

dad hospitalaria  (41,8  vs 31,8%;  p  <  0,0001).  No hubo  diferencias  en  cuanto  a  tiempo  de  VM,

incidencia  de  traqueotomías  o índice  de reintubaciones.  Por  causas  de  VM  solo  los  pacientes

≥ 75  años  ventilados  por  neumonía,  sepsis  o  trauma  presentaron  una  mortalidad  en  UCI  más

alta que  los  menores  de esa  edad  (46,3  vs 33,1%  p  =  0,006;  55  vs 25,8%  p =  0,002;  63,6  vs  4,5%

p <  0,001  respectivamente).

Conclusiones:  Los ancianos  (≥  75  años)  tienen  una  mayor  mortalidad  en  UCI  y  hospitalaria  que

los más  jóvenes  sin  diferencias  en  la  duración  de la  VM.  Las  diferencias  son  a  expensas  de

patologías  como  neumonía,  sepsis  y  trauma.

©  2012  Elsevier  España,  S.L.  y  SEMICYUC.  Todos  los  derechos  reservados.

Introduction

Old  age  is  associated  with  a high  prevalence  of  chronic
disease  and functional  deterioration.  Elderly  people  are con-
sidered  not  only  to  have  a limited  life  expectancy  but  also
poor  quality  of  life.  As  a result, a  priori  they  are  regarded  as
patients  with  a poor  prognosis,1---4 and there  is  a tendency  to
reject  their  admission  to  the Intensive  Care  Unit  (ICU),  fun-
damentally  when the pathology  leading  to  admission  makes
them  amenable  to  invasive mechanical  ventilation.  How-
ever,  by  the  1990s,  12.5%  of  the patients  in Spanish  ICUs
were  over  75  years  of  age,  and  41%  were  between  60  and  75
years  of  age.5 In  this  context,  the hospital  admission  rate  and
demand  for  critical  patient  beds  are expected  to  increase
exponentially  in  the  coming  decades  in the context  of an
aging  population.  The  report  ‘‘Long-term  Spanish  popula-
tion  projection,  2009---2049’’6 indicates  that  if the current
reductions  in  age-related  mortality  rate  are maintained,  the
life  expectancy  at birth  will  reach 84.3  years  in men  and

89.9 years  in  women  by  the year  2048---this  representing  an
increase  since  2007  of  6.5  and  5.8 years,  respectively.  The
simulation  made  reflects  the progressive  aging  of our  demo-
graphic  structure,  as  it is  clearly  seen  in  the  evolution  of
the Spanish  population  pyramid  (Fig.  1).  This  undoubtedly
will  imply  an  increased  demand  for  healthcare  services  (and
therefore  also  of  ICU  beds),  and  will make it necessary  to
increasingly  rationalize  the available  resources.

The  present  study  compares  the  prognosis  of elderly
patients  (≥75  years)  with  the  prognosis  of  younger  individ-
uals  in  a  cohort  of  critical  patients  subjected  to  mechanical
ventilation.

Methods

A secondary  analysis  was  made  of  a prospective,  multicenter
observational  study  carried  out over a period  of  two  years
in  13  Spanish  polyvalent  ICUs.  A retrospective  analysis  was
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Figure  1  Spanish  population  pyramid  2009---2049,  according  to  the  simulation  made  by  the  National  Institute  of  Statistics  (INE).6

made  of  the  adults  subjected  to  mechanical  ventilation  for
over  24  h  and  included  in the  database  of  the  project  ‘‘A  pro-
longed  mechanical  ventilation  probability  model’’.7 Patients
under  18  years  of  age were  excluded,  as  were  patients  in
which  limitation  of therapeutic  effort  had  been  considered
prior  to  inclusion,  patients  enrolled  in  some  other  study
involving  interventions  capable  of  influencing  the results
obtained,  and  critical  burn  cases.

The  study  was  approved  by the  Clinical  Research  Ethics
Committee  of  the  healthcare  area of the  coordinating  center
(Hospital  Virgen  de  la Luz,  Cuenca,  Spain).  Due  to  the nature
of  the  study  (observational,  anonymous  and with  no  inter-
vention),  obtaining  informed  consent  was  not  considered
necessary.

Study  variables:  Acute  Physiology  and  Chronic  Health
Evaluation  II (APACHE  II) and Sequential  Organ  Failure
Assessment  (SOFA)  scores  in  the  first  24  h of  ventilation,
age,  gender,  indication  of  mechanical  ventilation,  duration
of  mechanical  ventilation,  tracheotomy,  early  reintubation
(in  the  first 48  h following  extubation),  late  reintubation
(over  48 h  following  extubation),  comorbidity  according  to
the  Charlson  index,8 functional  capacity  according  to  the
Barthel  index,9 mortality  in the  ICU  and  hospital  mortality.

The  indications  of mechanical  ventilation  were  recorded
based  on  the  criteria  of  the Mechanical  Ventilation  Interna-
tional  Study  Group10,11 (Table 1).

Statistical  analysis

Quantitative  variables  were  expressed  as  the
mean  ± standard  deviation  or  median  (range),  depend-
ing  on  whether  they  exhibited  a  normal  distribution  or  not.
Qualitative  variables  were  reported  as  absolute  numbers  (n)

and  percentages.  The  comparison  of  means  was  based  on
the  Student  t-test or  Mann---Whitney  U-test,  depending  on
the  distribution  of  the  variables.  In turn,  the comparison  of
qualitative  variables  was  carried  out  using  the chi-squared
test  or  the Fisher  exact  test,  as  applicable.  Statistical
significance  was  considered  for  p  < 0.05.

Results

Four  of  the  participating  centers  were  university  hospitals,
and  12  had  accreditation  for  postgraduate  training  in Inten-
sive Care  Medicine.  The  mean  number  of  hospital  beds  was
625  (range  250---1450),  while  the mean  number  of ICU  beds
was  15  (range  8---44).

A total  of  1661  patients  were  included.  Of  these,
67.9%  (n = 1127)  were men,  and  the mean  age  was  62.1  ±

16.2  years.  APACHE  II score:  20.3  ±  7.5. SOFA  total  score:
8.4  ±  3.5.  A little  over one-quarter  of  the patients  (25.4%,
n  = 423)  were  ≥75  years  of  age.  The  age distribution  is  shown
in  Fig.  2.

The  most  frequent  indication  of  mechanical  ventilation
was  acute  respiratory  failure  (Table  2). The  Charlson  comor-
bidity  score  was  higher  and the Barthel  functional  capacity
score  was  lower  in the group  of  patients  who  were  ≥75 years
of  age than  in those  of  younger  age (2.5 ±  1.8  vs 1.8  ±  2,
p  <  0.001;  and  90.1  ±  15.6  vs  93.4  vs  14.3,  p < 0.001).  There
were  no  differences  in the  duration  of  mechanical  ven-
tilation,  the incidence  of  reintubation  (early or  late),  or
in the incidence  of  tracheotomy  between  the  two  groups.
The  mortality  rate  in  the ICU  was  significantly  higher  in
the elderly  patients  (33.6%,  n  =  142)  than  in the younger
individuals  (25.9%,  n = 321)  (p  =  0.002).  Likewise,  the
cumulative  in-hospital  mortality  rate  was  higher  among



152  J.M.  Añon  et  al.

Table  1  Classification  of  indications  of  mechanical  ventilation.

1.  Acute  respiratory  failure:

1.a.  Postoperative:  patients  requiring  mechanical  ventilation  after  surgery  due  to  the severity  of  the  background  disease,

old age,  or  high  risk  of  the  surgical  procedure.

1.b.  Pneumonia:  defined  as  the  development  of  new  alveolar  infiltration  or  worsening  of  previous  alveolar  infiltration,

accompanied  by  fever/hypothermia  and  leukocytosis/leukopenia.

1.c. Heart  failure:  patients  with  dyspnea,  bilateral  alveolar  infiltration,  hypoxemia,  and  evidence  of  heart  disease

or patients  with  cardiogenic  shock.

1.d. Acute  lung  injury/acute  respiratory  distress  syndrome  (ALI/ARDS):  according  to  the  criteria  of  the  American-European

consensus conferencea.

1.e. Sepsis:  according  to  the  criteria  of the American  College  of  Chest  Physicians  ---  Society  of  Critical  Care  Medicine

consensus  conferenceb.

1.f. Trauma:  mechanical  ventilation  due  to  polytraumatism.

1.g. Cardiac  arrest:  mechanical  ventilation  due  to  sudden  and  unexpected  cessation  of  cardiorespiratory  function.

2. Coma

Patients  requiring  mechanical  ventilation  due  to  loss  of consciousness  of  organic  origin  (stroke  (ischemic  or  hemorrhagic),

meningoencephalitis,  traumatic  brain  injury),  metabolic  origin,  or  due  to  intoxication.

3.  Exacerbation  of chronic  respiratory  disease:

Patients  requiring  mechanical  ventilation  due  to  exacerbation  of  a  background  chronic  respiratory  disease  (exacerbated

chronic obstructive  pulmonary  disease  (COPD),  asthma,  other  non-COPD  chronic  respiratory  disorders).

4. Neuromuscular  disease:

Patients  with  respiratory  dysfunction  due  to  alterations  of  the  peripheral  nervous  system  or  muscle  disorders.

5. Others

Mechanical  ventilation  due  to  causes  not  included  in any  of  the  above  sections.

a Bernard GR, Artigas A, Brigham KL, Carlet J,  Falke K,  Hudson L, Lamy M,  Legall JR, Morris A, Spragg R.  The American-European
Consensus Conference on ARDS. Am J Respir Crit Care Med. 1994;149:818---24.

b Bone RC,  Balk RA, Cerra FB, Dellinger RP, Fein AM, Knaus WA, Schein RM, Sibbald WJ. Definitions for sepsis and organ failure and
guidelines for the use of innovative therapies in sepsis. The ACCP/SCCM Consensus Conference Committee. American College of Chest
Physicians/Society of Critical Care Medicine. Chest. 1992;101:1644---55.

20 30 40 50 60 70 80 90

Age (years)

0

50

100

150

C
o
u
n
t

Figure  2  Age  distribution  of  the patients.

the  elderly  (41.8%, n  = 177 vs  31.8%,  n  =  394;  p  =  0.001)
(Table  3).  Mortality  according  to  the indication  of  mechani-
cal  ventilation  showed  that  only the  elderly who  were  sub-
jected  to  ventilation  due  to  pneumonia,  sepsis  or  trauma  had

a  higher  mortality  rate  than  the group  of younger  patients
referred  to  these  same causes  (46.3  vs  33.1%,  p = 0.006;  55
vs  25.8%,  p = 0.002;  63.6  vs  4.5%, p < 0.0001,  respectively).
Statistical  significance  was  not reached  in relation  to  the
rest  of  the indications  of mechanical  ventilation  (Table  4).

Discussion

Our  results  reflect  greater  mortality  in the  ICU  and in the
hospital  among elderly  patients,  though  this  does  not imply
a  comparatively  increased  use  of  resources  as  evidenced
by  the  duration of  mechanical  ventilation,  the incidence  of
reintubation  or  the incidence  of tracheotomy.

There  has  been  concern  about the  increase  in the  elderly
population  admitted  to  ICUs  for  several  decades.  Two  stud-
ies  respectively  carried  out in Switzerland12 and  Norway13

had  already  noted  a  change  in the  characteristics  of  the
patients  admitted  to  the ICU  between  the 1980s  and  1990s,
with  a growth  in the  proportion  of  admitted  patients
over  70  years  of  age,  which  moreover  were  subjected  to
an increasing  number  of  procedures  and  interventions.
These  findings  more  recently  have  been  confirmed  by
Bagshaw  et  al.,14 who  retrospectively  identified  a 13%
increase  in  the  admission  of patients  who  were  ≥80  years
of  age over a 6-year  period  in  Australia  and New  Zealand.

In  the 1990s,  different  studies  had  evaluated  the  progno-
sis  of  ventilated  elderly  patients.  Most of them  reported  poor
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Table  2  Indications  of  mechanical  ventilation  in  the  study  population.

Age  ≥ 75  years

(n = 423)  No.  (%)

Age  < 75  years

(n  = 1238)  No.  (%)

No.  (%)  ventilated

patients

Acute  respiratory  failure  1144  (68.8)

Postoperative  107  (25.3)  219  (17.7)  326  (19.6)

Pneumonia  67  (15.8)  157  (12.7)  224  (13.4)

Heart failure  37  (8.7)  81  (6.5)  118  (7.1)

Sepsis 40  (9.5)  66  (5.3)  106  (6.4)

ALI/ARDS 27  (6.4)  117  (9.5)  144  (8.7)

Trauma 11  (2.6)  67  (5.4)  78  (4.7)

Cardiac arrest 34  (8) 114  (9.2) 148  (8.9)

Coma 294  (17.6)

Metabolic/intoxication  11  (2.6) 75  (6) 86  (5.1)

Stroke 21  (5) 101  (8.2)  122  (7.3)

Meningoencephalitis  3  (0.7)  25  (2) 28  (1.7)

Traumatic brain  injury 6  (1.4)  52  (4.2)  58  (3.5)

Exacerbation  of chronic  respiratory  disease  129  (7.7)

COPD 28  (6.6)  83  (6.7)  111  (6.7)

Asthma 1  (0.2)  11  (0.8)  12  (0.7)

Chronic respiratory  disease  (non-COPD)  4  (0.9)  2 (0.2)  6  (0.3)

Neuromuscular  disease  2  (0.5)  17  (1.4)  19  (1.1)

Others 24  (5.6)  51  (4.1)  75  (4.8)

Table  3  Demographic  data.

Age  ≥  75  years  (n = 423)  Age  < 75  years  (n  = 1238)  p

Age  78.8  ± 3.3 56.4  ± 14.9 <0.0001

Males 272 (64.3%)  855 (69.1%)

APACHE II  22.3  ± 7.3  19.6  ± 7.5  <0.000

SOFA total  8.8  ± 3.4  8.3 ± 3.5  0.01

Barthel index  90.1  ± 15.6  93.4  ± 14.3  <0.0001

Charlson index  2.5  ± 1.8  1.8 ± 2  <0.0001

Duration of  mechanical  ventilation  8(2---100)  8(2---165)  0.8a

Reintubation  (≤48  h)  39  (9.2%)  105 (8.5%)  0.6

Reintubation (>48  h) 14  (3.3%)  56  (4.5%)  0.4

Tracheotomy  103 (24.3%)  343 (27.7%)  0.1

ICU mortality  142 (33.6%)  321 (25.9%)  0.002

Hospital mortality  177 (41.8%)  394 (31.8%)  0.001

Results shown as: mean ± standard deviation; n  (%): median (range).
a Mann---Whitney U-test.

results,  though  many  of  these  studies  were  limited  by  their
retrospective  design,  small  sample  size,  or  the lack  of  a  gen-
eralized  population  of ventilated  patients.15---19 More  recent
studies  involving  larger samples  have  described  poor  results
in  patients  who  were  subjected  to mechanical  ventilation
with  ages  over  65,20---22 70,23---25 8014,26,27 or  85  years21,28 ---  with
a  reported  mortality  rate  of  up  to  68.1%  among those  over
85  years  of  age,  86%  in the presence  of  two  failed  organs,
and  100%  in the presence  of  multiorgan  failure  (3 or  more
organs).28

In  Spain,  two  studies  have  addressed  this  subject.  Garcia-
Lizana  et  al.29 have  studied  the  prognosis  of  313  patients
≥65  years  of age  admitted  to  the ICU.  They  had recorded
a  mortality  rate  of  30%  in the  ICU,  10%  in hospital  and  11%
after  discharge.  The  mortality  rate  after  one  year  was  51%.

Among  the survivors,  58.6%  were  in good  health  and  inde-
pendent  after  one  year  of  follow-up,  24.3%  had  some degree
of  disability,  and 17%  were dependent  upon  others  for  their
activities  of  daily  living.  No  distinction  was  made  between
ventilated  and non-ventilated  patients.  Santana  et  al.30 in
turn  retrospectively  evaluated  the prognosis  of  patients  who
were  ≥70  years  of  age  with  a  stay  in the  ICU  of  more  than
30  days.  All of  them  (n = 42)  were  subjected  to  mechanical
ventilation  for  an  average  of 37  days.  The  in-ICU  mortality
rate  was  30%.  According  to  the authors,  the most  important
finding  was  that  60%  were  still  alive  one  year  after  discharge.

However,  neither  the results  obtained  in other  geo-
graphical  settings  nor  those  obtained  in  Spain  allow  firm
conclusions  to  be  drawn.  Firstly,  it is  difficult  to  compare  the
results  of  different  studies,  since  they  involved  different  age
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Table  4  Mortality  in  the  ICU  by  age groups  according  to  the indication  of  mechanical  ventilation.

Indication  of  mechanical  ventilation  Age  ≥ 75  years

Mortality/total  (%)

Age  < 75  years

Mortality/total  (%)

p

Acute  respiratory  failure  122/323  (37.8)  236/821  (28.7)  0.003

Postoperative  29/107  (27.1)  52/219  (23.7)  0.51

Pneumonia 31/67  (46.3)  52/157  (33.1)  0.006

Heart failure  10/37  (27)  19/81  (23.5)  0.67

Sepsis 22/40  (55)  17/66  (25.8)  0.002

ALI/ARDS 11/27  (40.7)  50/117  (42.7)  0.85

Trauma 7/11  (63.6)  3/67  (4.5)  <0.001

Cardiac arrest 12/34  (35.3) 43/114  (37.7) 0.79

Coma 12/41  (29.3) 56/253  (22.1) 0.31

Metabolic/intoxication  0/11  (0) 8/75  (10.7) 0.25

Stroke 9/21  (42.9)  32/101(31.7)  0.32

Meningoencephalitis  0/3 (0)  1/25  (4)  0.7

Traumatic brain  injury 3/6  (50)  15/52  (28.8)  0.28

Exacerbation of  chronic  respiratory  disease  4/33  (12.1)  15/96  (15.6)  0.5

COPD 3/28  (10.7)  15/83  (18)  0.36

Asthma ---  ---  ---

Chronic respiratory  disease  (non-COPD)  4 (0.9)  2 (0.2)  0.3

Neuromuscular  disease  ---  ---  ---

Others 4/24  (16.6)  14/51  (27.4)  0.4

cutoff  points,  ranging  from  65  to  85 years  of age.  Secondly,
it  is  not  easy  to  define  such a cutoff  point,  and  most  studies
adopted  an arbitrary  value  or  adopt  a  social-occupational
criterion  such as  the age of  retirement.  However,  in Spain,
where  the  life  expectancy  at birth  in the year  2010  was  esti-
mated  to  be  78.9  years  in males  and 84.9  years  in females,  it
does  not  seem  realistic  to set  the  cutoff  point for  the  elderly
at  age  65  years.31,32 On the  other  hand,  while  some  of the
studies  only  analyze  elderly  patients  subjected  to  mechani-
cal  ventilation,  others  include  patients  admitted  to  the  ICU
either  with  or  without  mechanical  ventilation---the  fact of
requiring  such  ventilation  being  a severity  criterion  that
requires  these  patients  to  be  analyzed  as  an independent
increased  risk  group.  In  turn,  some  of  the studies  only  ana-
lyze  in-hospital  mortality,  while  others  consider  mortality  at
one  year,  and  a few  consider  quality  of  life.  At  present,  the
variable  ‘‘mortality’’  in absolute  terms  is  of relative  value;
as  a  result,  future  studies  should consider  patient  quality  of
life  after  discharge  as  the outcome  variable.

The  growing  care  burden  in the  ICU,  the  uncertainty  of
the  prognosis  in elderly  patients,  the scarcity  of results  in
this  population  in Spanish  ICUs,  and the  predicted  change
in  the  population  pyramid  of this  country  are issues  that  have
led  us  to  carry out this  study.  Its  strength  is  the  evaluation
of  the  prognosis  in a  large  series  of elderly  patients  who  are
subjected  to  invasive  mechanical  ventilation.  On the other
hand,  the  retrospective  design  and  its  consequences  (lack  of
long-term  follow-up  and  of the  evaluation  of  patient  quality
of  life)  constitutes  a  limitation.

Assuming  greater  mortality  in the  elderly  population  sub-
jected  to mechanical  ventilation,  but  taking  into  account  a
52.8%  survival  rate  with  unknown  long-term  follow-up  and
quality  of  life  outcomes,  we  agree  with  other  authors23 that
at  present  age in itself  should not be  a  factor  limiting  admis-
sion  to the  ICU  and the  indication  of invasive  ventilatory

support.  The  consequences  of  this  situation,  consider-
ing the  demographic  predictions  of the  Spanish  National
Institute  of  Statistics  (INE),6 are  an exacerbation  of the con-
flicts  referred  to  distribution  of  the  available  resources.
In  effect,  the question  of how  to  distribute  expensive
and  limited  resources  among  an  increasingly  aged  popula-
tion  and with  growing  healthcare  demands  worsens  a  basic
ethical  and  economical  problem  that  should  be carefully
analyzed  and  contemplated  by  the health  authorities.

In  conclusion,  our  results  indicate  comparatively
increased  mortality  both  in the ICU  and in  hospital  among
elderly  patients.  The  lack  of follow-up  does  not allow  us
to  draw  conclusions  referred  to  long-term  mortality  and
patient  quality  of  life.  Given  the  predicted  changes  in the
population  pyramid,  well-designed  studies  are required  to
evaluate  the  trends  in admissions,  survival  and  quality  of
life  at  hospital  discharge  in this  population,  with  a view  to
adequately  deal  with  the  foreseeable  demand  in  resources
in  the  ICU  over the  coming  years.
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