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Abstract
Objective:  To  evaluate  SAPS  3 performance  in Spain,  assessing  discrimination  and calibration
in a  multicenter  study.
Design:  A prospective,  multicenter  study  was  carried  out.
Patients  and  setting:  A prospective  cohort  study  was  performed  in  Spanish  hospitals  between
2006 and  2011.
Measurements  and  results:  A  total  of  2171  patients  were  included  in  the  study.  The  mean  age
was 61.4  ±  16.09  years,  the  ICU  mortality  was  11.6%,  and  hospital  mortality  16.03%.  The  SAPS
3 score  was  46.29  ± 14.34  points,  with  a  probability  of  death  for  our  geographical  area  of
18.57%,  and  17.97%  for  the  general  equation.  The  differences  between  observed-to-predicted
mortality were  analyzed  with  the  Hosmer---Lemeshow  test,  which  yielded  H = 31.71  (p  < 0.05)
for our  geographical  area  and  H  =  20.05  (p  <  0.05)  for  the general  equation.  SAPS  3  discrimina-
tion with  regard  to  hospital  mortality,  tested  using  the  area  under  the  ROC  curve,  was  0.845
(0.821---0.869).
Conclusion:  Our  study  shows  good  discrimination  of  the SAPS  3 system  in  Spain,  but  also  inade-
quate  calibration,  with  differences  between  predicted  and observed  mortality.  There  are  more
similarities  with  regard  to  the  general  equation  than  with  respect  to  our geographical  area  equa-
tion,  and  in both  cases the  SAPS  3 system  overestimates  mortality.  According  to  our results,
Spanish ICU  mortality  is  lower  than  in  other  hospitals  included  in  the  multicenter  study  that
developed  the  SAPS  3  system,  in  patients  with  similar  characteristics  and  severity  of  illness.
© 2013  Elsevier  España,  S.L.  and SEMICYUC.  All  rights  reserved.
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Validación  externa  de la  puntuación  de fisiología  aguda  simplificada  (SAPS)  3  en
España

Resumen
Objetivo:  Analizar  el  funcionamiento  del  sistema  SAPS3  en  España,  evaluando  la  discriminación
y calibración  en  un estudio  multicéntrico.
Diseño: Estudio  prospectivo  de cohortes,  multicéntrico.
Ámbito:  Hospitales  españoles  entre  2006  y  2011.
Variables  de interés  y  resultados: Se  incluyó  en  el  estudio  a  un total  de 2171  pacientes.  La  edad
media fue 61,4  ±  16,09  años,  la  mortalidad  en  UCI  fue  del  11,6%  y  la  mortalidad  hospitalaria
16,03%. El score  SAPS  3 fue de 46,29  ±  14,34  puntos,  con  la  probabilidad  de  morir  por  la  ecuación
de nuestra  área  geográfica  18.57%,  y  17.97%  para  la  ecuación  general.  Las  diferencias  entre
la mortalidad  observada  y  la  predicha  se  analizaron  mediante  el  test  de  Hosmer---Lemeshow.
Este test  mostró  H = 31,71  (p  < 0,05)  para  nuestra  área  geográfica  y  H  =  20,05  (p  <  0,05)  para
la ecuación  general.  La  discriminación  del SAPS  3 con  respecto  a  la  mortalidad  hospitalaria,
testada mediante  el  área  bajo  la  curva  ROC,  fue  0.845  (0,821---0,869).
Conclusión:  Nuestro  estudio  muestra,  en  España,  una  buena  discriminación  del  sistema  pronós-
tico SAPS  3  pero  una inadecuada  calibración,  con  diferencias  entre  la  mortalidad  predicha  y,
la observada.  Hay  más  similitudes  con  respecto  a  la  ecuación  general  que  con  la  ecuación
de nuestra  zona  geográfica,  y  en  ambos  casos,  el sistema  SAPS  3 sobreestima  la  mortalidad.
De acuerdo  con  los  resultados,  la  mortalidad  en  UCI  es  menor  que  la  de otros  hospitales  incluidos
en el estudio  multicéntrico  que  se  utilizaron  para  desarrollar  el  sistema  SAPS  3,  en  pacientes
con similares  características  y  severidad  de  la  enfermedad.
© 2013  Elsevier  España,  S.L.  y  SEMICYUC.  Todos  los  derechos  reservados.

Introduction

Since  the  original  scoring  prognosis  system  was  developed
more  than  30  years  ago  in  an Intensive  Care  Unit (ICU),  these
systems  have  evolved  over  time  and  substantially  improved
to  the  present  day,  which  is  fundamental  for  the results
evaluation  and  clinical  investigation.1

Prognosis  systems  have  several  roles;  among  those  worth
mentioning  are:  quality  control  by  measuring  hospital
mortality,  population  description  and  severity  of  illness
quantification;  and  in clinical  investigations  they are  fun-
damental  for  confounding  bias  control.  As  quality  control,
prognosis  systems  allow  analysis  of whether  the observed
ICU  mortality  is  higher  or  lower  in a setting  that  differs
from  that  it was  created and validated  from.  We use  the
SMR  (Standardized  Mortality  Ratio)  to  compare  observed  vs
expected  mortality  in a  group  of  patients.

A  large  number  of  prognosis  systems  have  been cre-
ated  specifically  for  intensive  care, including,  in  particular,
APACHE,  SAPS  and MPM,  which  present  multiple  versions.  A
constant  improvement  of these  instruments  is  necessary,  as
well  as  an  adjustment  to  diagnosis  and  treatment  changes
that  occur  over time.  Because  of  this,  it is  necessary  to
establish  consecutive  versions.  This  process  will  continue  in
the  future.  The  latest  versions  of  these  systems  are:  version
IV  of  the  APACHE  system,2 the Apache  II,3 the  most widely
used  index.  A  version  of the APACHE  III  was  originally  pub-
lished  in  1998,4 of  which  group  is  the author5 exists  and is
specifically  customized  for  Spain.  The  latest  version  of the
MPM  system  is  the MPM-3.6 And  the current  version  of  the
SAPS  system  is  the  SAPS-3,  which  is  widely  used.7,8 When
a  prognosis  system  is  created,  it is  necessary  to  test  the
performance  in  both  the same  and  different  investigation

groups  to  those  in which  they  were  developed9.  Numerous
studies  have  been  carried  out  on  SAPS 3  in  different  popula-
tions  and  situations:  Austria,10 Italy,11 Brazil12 and  Korea.13

This  calibration  has  been  initiated  in Spain.
In  Spain,  one  hospital  has  published  their  results  with

SAPS314 but  a multicenter  study,  similar  to  that  undertaken
in  other  countries,  needs  to  be undertaken  in  Spain.  The
result  of  a  single  center,  though  reflect  the  performance  of
that  center,  do  no  necessarily  reflect  the performance  of  the
whole  country.

The  objective  of  the present  study  was  to  evaluate  the
performance  of  SAPS  3  in Spain,  assessing  discrimination  and
calibration  in  a  multicenter  study.

Materials and methods

The  study  was  performed  in several  Spanish  ICUs.  In
Motril,  Santa  Ana  Hospital  (Granada),  Carlos  Haya Hospi-
tal  (Málaga),  Virgen  de las  Nieves  (Granada),  Fuenlabrada
Hospital  (Madrid),  Infanta  Margarita  Hospital  in Cabra  (Cór-
doba)  and  Neuro-traumatologic  Hospital  (Jaén).  We  selected
all  patients  admitted  consecutively  during  a  period,  which
was  different  depending  on  each  hospital,  and  the  mini-
mum  period  to  participate  into  the study  was  2  months.
That  period  was:  from  January  to  April  2006  in  Virgen  de  las
Nieves  Hospital  in Granada;  throughout  the whole  of  2011
in  Fuenlabrada  Hospital,  from  June  2006  to  October  2007  in
Santa  Ana Hospital  in Motril,  and 2 months  in  2011  in Neuro-
traumatologic  Hospital  in Jaén,  in Carlos  Haya  Hospital  and
in  Infanta Margarita  Cabra.

The  study  was  approved  by  the ethics committees  of  the
hospitals.
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The  protocol  we  used  to  collect  data  and  the analysis
instruments  in this study  had  been  carried out  in Virgen
de  las  Nieves  along  several  years  where  some  authors  have
worked  and  through  this  activity  they  have published  some
articles  along  the same  lines.5,15,16 And update  protocol  was
used  by  Santa  Ana  hospital  in 2006  and  for  the rest  of  hospital
during  2011.

As  we  have  said before,  in  four  of  the hospitals  included
in  our  study  we  have  used  a  common  protocol  that  collects
administrative  data,  age,  length  of  ICU  and hospital  stay,
previous  admission  location  and  comorbidities,  diagnosis,
etc.  (Anexo  1)  Furthermore,  as  well  as  physiological  medi-
cal  laboratory  variables  in the first  hour before  and  after  ICU
admission  and  during  the first  24  h,  all  the necessary  varia-
bles  for  the  SAPS 3  prognosis  system  calculation  were  used.
Variables  were  collected  in  one  database  to  use  according  to
necessity.  In Virgen  de  las  Nieves  Hospital  (Granada),  a  dif-
ferent  protocol  was  used,  and  this allowed  only calculation
from  SAPS  3, collecting,  in one  database,  all  the variables
which  are  necessary  for  SAPS 3 calculation.  And finally, in
Fuenlabrada  Hospital  they  used  the SAPS 3  online  calcula-
tor,  without  saving  all  the values  of  the variables  in all  the
cases  for  the  index calculation.

With  respect  to  quality  control,  we have  insisted  first  of
all,  in  the inclusion  of  totality  of  patients  in  selected  period,
because  selection  bias  could  affect  study  validity.  Not  to
include  a  little  number  of  dead  patients  could  change  study
results.  This  selection  bias  is  one  of  the most important
problems  in  this kind  of  studies.  We  have analyzed  incon-
sistent  data  with  others  as indirect  quality  control.  Besides,
we  have  used  the online  calculator  as  a  quality  control  in  a
random  group  of  patients,  checking  the  similarity  between
our  calculated  value  and  the  online  calculator  value.  This
instrument  has  been useful for checking  the  normal  work-
ing  about  routine  informatic  we  have used  for  the  SAPS  3
calculation  and  the probability  of death.

We  have  studied  the ICU  and hospital  mortality  (ICU  and
ward)  of  the episode.  We  have  also  specified  whether  the
patients  were  admitted  for  acute  coronary  syndrome.  These
kinds  of  patients  are a  large  group  which  we  expect  to study
in  a  separate  article,  but  we  have included  in this  study.  The
protocol,  which  included  the  necessary  information,  was
gathered  by  trained  personnel  from  the  participant  hospitals
(specialist  doctors,  residents  and  nurses).

Data  were  expressed  as  means  ±  standard  deviation  and
qualitative  variables  as  absolute  and  relative  frequen-
cies  or  percentages.  The  PSPP  and  R statistical  programs
were  used.  To  assess  calibration  of  the SAPS  3  equation
we  applied  the  Hosmer---Lemeshow  test.17 In  this analysis,
p  > 0.05  showed  a  goodness  of fit.  The  discrimination  was
assessed  using  the area  under  ROC  curve  (Receiver  Oper-
ating  Characteristics).18 The  Standardized  Mortality  ratio
(SMR)  was  calculated  as  the relation  between  the  numbers
of  observed  and  expected  deaths.

Results

A  total  of  2171  patients  were  included  in  the  study.  The
mean  age  of  the patients  was  61.4  ± 16.09  years.  ICU  mor-
tality  was  11.6%  and  hospital  mortality  was  16.03%.  SAPS
3  score  was  46.29 ±  14.34.  The  probability  of mortality  by
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Figure  1  ROC  curve.  Discrimination  for  Simplified  Acute  Phys-
iology Score  3  model  tested  using  the  area  under  the Receiver
Operating  Characteristics  curve  (ROC  area).

Spanish equation  (South  western  SAPS  3  model)  was  18.57%
and  by  the  general  equation  17.97%.  Hospital  mortality  was
16.03%,  as  we  said  before.  SMR  was  0.89  (0.80---0.98)  by
general  equation  and  0.86  (077---0.95)  by  Spanish  equation.

The  type  of  patients  was  known  in  all  the  hospitals.  Data
are  shown  in Table  1.

Out  of 2171  patients  in  which  the type of  patients  was
known,  the  admission  was  programmed  in  603  patients
(27.8%)  and  not  programmed  in  the  rest.

There  were  489  patients  (22.5%  out  of  total)  admitted
with  ischemic  cardiopathy,  both  STEMI  and NSTEMI.  Hos-
pital  mortality  of  489 patients  with  ischemic  cardiopathy
was  8.18%  and predicted  mortality  by  general  equation  was
12.45%  and by  south-western  SAPS-3  model  13.17%.  This  kind
of  patients  has been  included  in the present  study  but  they
will  be studied  more  carefully  and  individualized  in  another
new  study.

SAPS  3  discrimination  with  regard  to  hospital  mortal-
ity,  tested  using  the  area  under  ROC  curve,  was  0.845
(0.821---0.869)  (Fig.  1).

The  ratio  between  observed  and  predicted  mortality  was
analyzed  with  the  Hosmer---Lemeshow  test.  In order  to  do
that,  the population  was  divided  into  10  groups:  the first
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Table  1  Basic  demographic  data.  Type  of admission.

Type  of  patienta N  (%)  SAPS-3  Predicted  mortalitya Hospital  mortality

Medical  1363  62.8  49.67  ±  13.88 21.64% 19.37%
Scheduled Surgery  603 27.8  36.97  ±  10.59 7.46%  6.47%
Unscheduled  Surgery  205 9.4  51.20  ±  14.58 24.50% 21.95%
Total 2171  100.0 46.29  ±  14.34 17.97% 16.03%

a Predicted mortality by general equation.

of them  was  for  patients  with  mortality  probability  less
than  0.1,  another  one was  between  0.1  and  0.2  and  the
rest  were  0.2---0.3,  etc.  The  Hosmer---Lemeshow  test  for  our
geographical  area  was  H =  31.71  (p  <  0.05)  and  for  general
equation  H  = 20.05  (p  <  0.05).  In Table  2  we show  observed
and  predicted  mortality  by  general  and  our geographical
area  equation.

In  Table  3 we  show  observed  and  predicted  mortality  in
each  hospital  included  in this study.  In every  hospital  mortal-
ity  observed  was  lower  than  predicted  except  in one  hospital
in  which  observed  mortality  was  higher  than  predicted  for
both  equations,  although  the sample  of  this hospital  was

small  (N = 61),  and because  of  that,  the  results  could  be more
affected  than  if the  sample  were  higher  by  chance.

Discussion

Our  study  shows  an overestimated  score  in  the  SAPS  3
prognosis  system,  with  good  discrimination  power  but  over-
estimated  mortality,  although  the  differences  between
observed  and  predicted  mortality  are  not very  big;  but  these
differences  are enough  to  be statistically  significant  and  also
have  practical  relevance,  as  SMR  less than  0.90  shows  in both

Table  2a  Performance  of  the  SAPS  3 score.  Goodness  of  fit  of  general  SAPS  3  model  by  Hosmer---Lemeshow  �2 statistic.

Probability  of  deatha No.  cases  No.  deaths  No.  survivors

Observed  Predicted  Observed  Predicted

<0.1  1093  42  51.48  1051  1041.52
>0.1---0.2 404  38  58.22  366  345.78
>0.2---0.3 251  44  61.62  207  189.38
>0.3---0.4 132  48  46.65  84  85.35
>0.4---0.5 81  43  36.68  38  44.32
>0.5---0.6 89  48  47.78  41  41.22
>0.6---0.7 51  32  32.88  19  18.12
>0.7---0.8 49  34  36.70  15  12.30
>0.8---0.9 18  16  15.32  2 2.68
>0.9 3 3  2.79  0 0.21

H, Hosmer---Lemeshow = 20.05; DF 8, p < 0.05.
a Probability of  death based in General Equation.

Table  2b  Performance  of  the  SAPS  3  Score.  Goodness  of  fit  of  South-western  SAPS  3  model  by  Hosmer---Lemeshow  �2 statistic.

Probability  of  deatha No.  cases  No.  deaths  No.  survivors

Observed  Predicted  Observed  Predicted

<0.1  1000  35  46.09  965  953.91
>0.1---0.2 442  34  62.19  408  379.81
>0.2---0.3 274  44  66.44  230  207.56
>0.3---0.4 138  46  47.38  92  90.62
>0.4---0.5 107  56  47.62  51  59.38
>0.5---0.6 98  53  52.98  45  45.02
>0.6---0.7 49  32  31.80  17  17.20
>0.7---0.8 44  31  32.54  13  11.46
>0.8---0.9 16  14  13.32  2 2.68
>0.9 3 3  2.73  0 0.27

H, Hosmer---Lemeshow = 31.71; DF 8, p < 0.05.
a Probability of  death based in South-western equation.
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Table  3  Observed  and  predicted  mortality  at different  hospitals.

Hospital  N  Observed
mortality

Predicted
mortality  by
general  equation

Predicted  mortality
by our  geographical
area  equation

SMR  general
equation

SMR
geographical
area  equation

1  568  0.209  0.226  0.232  0.93  (0.76---1.09)  0.9  (0.74---1.06)
2 550  0.10  0.114  0.12  0.88  (0.64---1.11)  0.83  (0.61---1.05)
3 461  0.18  0.18  0.184  1.01  (0.79---1.23)  0.98  (0.77---1.19)
4 61  0.279  0.224  0.229  1.24  (0.65---1.83)  1.21  (0.64---1.79)
5 98  0.153  0.247  0.253  0.62  (0.31---0.93)  0.60  (0.3---0.91)
6 433  0.136  0.183  0.188  0.74  (0.56---0.93)  0.72  (0.54---0.91)
Total 2171  0.16 0.18 0.186  0.89  (0.80---0.98)  0.86  (0.77---0.95)

general  and  our  geographical  area  equation  (South  western
SAPS3  model).

When  a  prognosis  index is  created,  it is  necessary,  as  a
first  step,  to  carry out the first  validation,  which  is  per-
formed  by  the same  investigation  group  who  created  it.

In this  process,  patients  that are used  to  compare
whether  predicted  mortality  is  similar  to  the  observed  one
are  different  to  the ones  used when  the  model was  originally
created.  The  same  patients  are  used  in a  different  way  by
dividing  the  sample  into  two  groups:  one for new  model  cre-
ation  and another  one  for  validation,  or  in  other  way,  using
another  system  as  jackknife  as  well.

Although  calibration  carried  out in the first  validation
process  is  studied  in a  different  patient  group  to  the one
in  which  the  model  was  created,  there  are  important  sim-
ilarities  between  patients,  such  as  belonging  to  the  same
cohort  (they  attend  the same  hospitals),  similar  admission
diagnosis,  age  distribution,  comorbidities,  as  well  as  the
same  data  collection  team.  This  team,  with  the  same  train-
ing,  uses  the same  skills  and makes  the  same  mistakes  when
they  do  their  work,  which  is  database  introduction  and  data
transformation  in death  probability.  That  means  that  if the
original  validation  process  is  made  with  a minimum  of  quality
and  rigor,  the  prognosis  system  will  carry  out  the minimum
validation  requirement  in most  of the  cases.

Subsequently  it is  necessary  to  make  an external  vali-
dation  for  different  investigation  groups,  with  different
data-collecting  techniques  and  with  different  investigators,
dates,  hospitals,  case-mix,  etc.  with  an information  analy-
sis  by  these  new  investigators.  It is  because  it is usual  and
easy  that  this  external  validation  fails  whenever  we  have
sufficient  sample  size.9

In the  SAPS  3 case,  several  validation  studies  have  been
carried  out.  In an Austrian  study  in 2008,  in a  sample  of  2060
patients,  the original  SAPS  3  score  showed  an  overestimated
hospital  mortality.  For this  reason they  adapted  the model
for  that  country.10

In the  Italian  external  validation  study  in 2009,  with
a  sample  of  28,357  patients  in 147  ICUs,  the  SAPS
3  score  showed  a bad  calibration  in a large  sample
of  patients.  General  and  Southern-Europe-Mediterranean
equations overestimated  hospital  mortality,  with  SMR  0.73
and  0.71  respectively.11

In Brazil,  the  study  carried  out  in 2010  in two  units  from
two  different  third-level  hospitals  showed  a correct  discrim-
ination  power,  and  observed  mortality  was  quite  near  to  the

predicted  one  (10.8%  vs  10.3%),  with  SMR  1.04,  although  this
is  a relatively  small  study.12

In  the study  carried  out  in  Korea  in 2011,  SAPS  3 predicted
mortality  was  42% compared  to  the observed  one  at  31%,13

although  this  was  made  in only  one  unit,  with  633  patients.
As  we  can  see,  differences  are  high  and  with  real mortality
less  than  expected,  just  like  our  current  study  and the Italian
and  Austrian  ones.

In  Spain,  a multicentre  study  validation,  such as  we  have
done,  had  not been  carried  out before.  One  study  in only  one
hospital,14 with  935 patients,  has  been  carried  out.  It  showed
SMR  0.71  (0.56---0.90)  with  respect  to general  equation,  and
SMR  0.69  (0.55---0.87)  with  respect  to specific  geographical
area  equation.  One  study  by Abizanda  et al.,  which  has  been
reported  to  congress  but  not published  yet,19 showed  SMR
0.85.

Our study  shows  an appropriate  discrimination,  using  the
area  under  ROC  curve  of  0.845  (0.821---0.869)  (Fig.  1),  which
is  high,  although  far  from  the excellent  discrimination  of fig-
ures  higher  than  0.90.  It is  important  to  note  that  to  improve
discrimination  power  it  will  be necessary  to  collect  a bigger
number  of  variables,  and  consequently  the process  will  be
more  laborious.  Additionally,  it is  worth  remembering  the
advantage  of data  collection  during  the first  hour  of  admis-
sion,  as  is  done  in  the SAPS  3 system.  In  our  country  Abizanda
et  al.  developed  a prognostic  system  (EPEC)  simple  and  easy
to  use20 but that  did not  meet  the  necessary  requirements
of  calibration;  and can  be improved  in  the  future.  One  way
to  develop  prognosis  systems  could  be to  introduce  automa-
tion  of  the analysis  and  collection  process.  In  this  context
our  group  has  recently  published  a study21 that  analyses  and
proposes  a  way  to  automate  information  collection  and  its
analysis  using  the common  ICU  prognosis  monitoring  system.

With  respect  to  calibration,  our  study  shows  less  mor-
tality  than expected,  both  for  general  (Fig.  2)  and  for
our  specific  geographical  area  equation  (Fig. 3), with
SMR  0.86  and Hosmer---Lemeshow  test  H =  31.71  (p  <  0.05)
and,  with  respect  to  general  equation,  SMR  0.89  and
Hosmer---Lemeshow  test  H =  20.05  (p  < 0.05).  We  can  see  that
differences  are not  excessive  but  statistically  significant
enough  and  also  have relevance  for  quality  control  with  SMR
less  than 0.90,  with  higher  differences  for  our  geographical
area  equation.  Although  the  agreement  between  observed
and  predicted  was  not  enough  in SAPS 3 model,  we  also
think  that  this  does  not  invalidate  the SAPS 3  model,  because
these  differences  between  predicted  and  observed  mortality



External  validation  of  the Simplified  Acute  Physiology  Score  (SAPS)  3  in  Spain  293

0,95

0,85
0,75

0,65
0,55

0,45
0,35
0,25

0,15

0,15

45 degree Observed mortality

0,25 0,35

Predicted hospital mortality

O
bs

er
ve

d 
ho

sp
ita

l m
or

ta
lit

y

0,45 0,55 0,65 0,75 0,85 0,95
0,05

0,05

Figure  2  Predicted  versus  Observed  hospital  mortality  for
General  SAPS-3  model.  Comparison  of expected  and  observed
hospital mortality  in our  environment  for  General  SAPS  3 model.
The graphic  shows  the  calibration  of  the  customized  SAPS  3
admission  score  in Spain  for  general  equation.  Lines  mean  SAPS  3
predicted  mortality  per deciles.  Squares  mean  SAPS  3 observed
mortality  per  deciles.
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Figure  3  Predicted  versus  Observed  hospital  mortality  for
South  western  SAPS-3  model.  Comparison  of  expected  and
observed  hospital  mortality  in our  environment  for  South  Euro-
pean  SAPS  3  model.  The  graphic  shows  the  calibration  of  the
customized  SAPS  3 admission  score  in Spain  for  South  European
equation.  Lines  mean  SAPS  3  predicted  mortality  per  decile.
Squares mean  SAPS  3  observed  mortality  per  decile.

are  not  excessive  and  discrimination  is  high  and similar  to
observed  values in  the original  study.

These data  are  similar  to  those seen  by  other  authors  in
our  environment  in a group  of  patients  in  only  one  unit,14 or
presented  in  congress  but  not published,  such as  the  Castel-
lón  group,19 with  SMR  0.85.  In the SEMICYUC  congress,  the
Fuenlabrada  group  also  presented  a  communication  about
this  issue  in  which  conclusions  were  similar.22

In  conclusion,  in our  country,  just  as  we  have  seen
in  other  countries,10---13 the  SAPS 3 score  overestimates
mortality.

An  important  aspect  in our  study  is  that  Spanish  ICU
mortality  is  smaller  than  other  hospitals  mortality  included
in  the  multicenter  SAPS 3  study,  in spite  of  the fact  that
patients  had  similar  severity  of  illness.

That means  that we  are  offering  to  ICU  patients  a  good
attention  in  our  country,  good  results  with  respect  to mor-
tality,  and  as I said  before,  smaller  mortality  with  respect
to  patients  included  in  the study,  which  was  developed  in

Europe  and other  countries.  This  multicenter  study  was
used  to develop  SAPS  3 system  and included  more  than
16,000  patients.  It  is  necessary  to  carry out  quality  con-
trols  similar  to  those  that  we  carried  out  in our  study
because  of  the amount  of  patients  admitted  in UCI  and  the
high  number  of death.  We  cannot  rule  out  that  the  less
mortality  would be  because  a  bad calibration  in  ischemic
cardiopathy  patients.  This  kind  of  patients  represents  an
important  number  in our  study  (22.6%)  in  which mortal-
ity  is  8.18%  and predicted  mortality  by  general  equation
was  12.45%.  We  want  to study these  patients  in a future
study.

There  are several  limitations  to  our  study. One  of these  is
the  sample  size, because  the number  of  patients  included  in
the  study  is  not  as  big  as  other  studies  that  include  more  than
20,000  patients.11 But  our  study  includes  enough  patients  to
reach  statistically  significant  conclusions,  and  with  a similar
number  of  patients  to  that  used  in other  works  for this kind
of  study.10

Another  limitation  is  not  including  a  higher  number  of
hospitals,  to  make  the study  more  representative.  Never-
theless,  our  study  includes  not  very  high  but  enough  to
obtain  general  conclusion,  with  different  size of  hospitals,
kind  of patients  (surgical,  cardiac,  transplant,  etc.)  and
geographical  areas.  Furthermore,  the  fact that the  results
are  quite  similar  in all  the hospitals  and  the same  that  in
congress  report  from  other  hospitals  not  included  in this
study,  contributes  to  support  our  study  and  to  trust  in our
results,  allowing  us to  generalized  it to  the  rest  of  the coun-
try.

Another  limitation  could  be  that  the protocol  used has
been  different  in two  hospitals  and the data  collection  has
been  carried  out in different  times.  We  are  sure  that  this
factor  does not  affect  to  study  quality  because  the  inves-
tigation  equipment,  with  a  high  previous  qualification,  has
carefully  carried  out  and checking  the requirement,  as  for
example:  all  consecutively  patients  admitted  to  ICU,  inter-
mittent  checking  in  previously  collected  data.  The  database
allows  us to  check  strange  values,  to  check online  SAPS  3
calculator,  etc.  Besides  the  fact that  our  results  were  simi-
lar  in the different  hospitals  included,  allows  us to  trust  in
our  study  quality.

Our  study,  in  a large  group of  patients,  specifically  in  four
hospitals  (Málaga,  Motril,  Granada  and  Cabra),  has  used  one
protocol  that  allows  us to  calculate  another  index:  APACHE
II-III-IV,  SAPS II,  SOFA,  mortality  after  discharge  from  ICU,
etc.  All  these will  allow  us in the  future,  and  in a  compar-
ative  way,  to  analyze  SAPS  3 with  another  prognosis  index,
to  observe  whether  diagnosis  classification  about  APACHE
and  SOFA  could  be complementary  to  it and  also  improve
it.

Once  we  have  seen  that  the  SAPS  prognosis  index  does not
work  correctly  in Spain,  a  second  step would be to adapt  it
to  our  environment,  although  we  consider  that  it is  prefer-
able  to  do this  in  a  higher  sample  of patients.  This  objective
will  have to be carried  through  by  our  or  another  different
group.

Conflict of  interest

The  authors  declare  no  conflicts  of  interest.



294  C.  López-Caler  et al.

Anexo  1.  Formulario recogida de datos

HOSPITAL___ ___  
REINGRESO    0- NO  1-SI  Menos de 6 horas en UCI 0-N0 1-SI EDAD______ 

Apellidos_______________________________________ N ombre ____ ____ ____ ____ _ 
Domicil io:___ ____ ____ ____ ____ _____ ____ ___ _Localidad/Provincia____ ____ ____ __/___ _
____ ___  
Cod igo  PostaL_____ ____ ___   Telefono 1:____ ____ ____ _  Telefono 2____ ____ ____  
Fecha ingreso UCI /HOSPITAL ________/__________  N ºHistoria  _____ ____ ____ _  
Fecha Alta UCI___ ____      Estancia:____ __ 
Diagnós tico APACH E I V____/_____________________________ ____ ____ ___  
Diagnós tico SAPS         _______________________________ ____ _____ ____ ____ ____ _ 
Tipo:   1-Medico  2 : Cirugía electiva  3: Cirugía Urge nte  
Procedencia : 1-Urgencias      2-P lanta      3- Qu irófano 4-U. Reanimacion PA   5- Unidad de 
Crón icos  6- Otra  UCI   7-Otro ho spital (No UCI) 
Intervención  quirúrgica: 1-Transplante  2-T rauma   3 -C.Ca rdia ca   4-Neuro cirugia    5-otros 
previo a UCI Días Hosp.:1)<14d     2)14 -28 d   3)>28d   DrgVas oact PreUCI: 0-NO  1-S I 
Pre sencia de infecc ión  al  ingre so: Nosocomial : 0- NO 1-SI,   Respi ratoria : 0-NO 1-SI.  
MOTIVO INGRESO: (Pend iente cod ificar)……… …
GLASGO W OUTCOME SCALE (Situa ción basal en meses p revios) : 0-NORM AL, 1-L IMITADO 
AUTOSUFICIENTE, 2-LIMITADO NO AUTOSUFICIENTE, 3-VEGETATIVO 
COMORBILIDADES: 

   16-FALLO HEPATICO……0-NO  1-SI 23-SIDA………..    0-NO  1-SI 
13-LINFOMA…..   0-NO  1-S I         11-CANCER -METAST…… 0-NO  1-S I 
4-CIRROSIS……   0-NO  1-SI      10-INMUNOSUPRESION..   0-NO   1-S I 
10-LEUCE-MIELO0 -NO  1-S I          I. CARD. CONG ESTIV A.. ...0-NO  1-S I 
INS RES P CRONI  0-NO  1-S I          ENF CHRON…………… … 0-NO 1-S I 
ESCALA GL AGO W –(Valor si no estu vie se  sedado-Po stoperato rio nor mal men te es 15 ).Peor 
valor……… (O__,V__,M___)                 Mejor valor…………         
Ingreso…………………………… .. 
En caso de TC E, Hemorragia subaracnoidea o in tracerebral: Hemorra gia intra ventricular: 
0-NO 1_SI 
En caso de Ingreso por enfermedad coronari a   Killi p ingres o: (1- 2- 3- 4):____  
TIPO  0:SCACES T  1-S CASE ST 
¿Se ha  reali zado Fibrino lisis? 1: Si 0: No   .  
¿Se ha  Reali zado  Ang iop lastia 2-Rescate 1-Primaria 0- No ?: 

0:Ascenso de Troponina(Tr) solo 1 :As censo de  Tr y   Ha presentado   
CPK 
Retras o en contac to con  06 1 u Hospital 0:Meno r de 3 horas  1:Mayor  3 horas 
SOF A  RESP IRATORIO___  SOF A  RENAL:__ _ SOF A HEP ATICO___     SOFA
CARDIO VAS.___ SOF A HEMATOLOG ICO___   SOF A NEUR OLOG ICO___         SOFA
TOTAL___  
ULTIMO DIA UCI: 
SOF A  RESP IRATORIO___ SOFA  R ENAL:___  SOFA HEPATIC O___     SOF A 
CARD IOVASCULAR___  
SOF A H EMATOLOGICO___  SOFA N EUROLOGICO___        SO FA TOTAL_ __ 
KIllIP  ULTIMO DI A SI  ES  SINDROM E CORON ARIO AGUDO ___  
SE READMITIRIA EN UCI SI EMPE ORAS E 0;NO   1:SI 
ES SUB SIDIRIO  A SU JUICIO DE  MEDIDAS  AGRES IVAS  SI E MPE ORAS E   0: NO    1: SI 
PCR__ _
SCORE SA BADELL: 0:  Buen pronostico a largo plazo 1 : Mal  prono stico esperado a la rgo  pla z0 
(>6meses),  reing reso si es necesario 2; Mal p ronost ico  a corto pla zo (<6 meses) , rein greso 
debatible. 3:  Supe rivencia no e sperada en e ste ingreso ho spi tala rio 
EXITUS UCI  0-NO  1-SI  EXITUS Hospital    1-SI ( 0-NO  Fec ha 
exitus)____ ____ __ 
Ha existido  Limitac ión  de esfuer zo tera péutico  0-NO     1-Si 
EXITUS AÑO  0-NO   1-SI    En caso de exitus  (Fecha de exitus)_____ ____   
(En caso de traslado a otro hospital):Ex itus UCI 0 -No, 1-Si,  Exitus Hospi tal  0-No, 1-S i (Fecha  
exitus)__ ___ _

GLASGOW OUTCOME SCALE AÑO: 0-NORMAL, 1-LIMITADO AUTOSUFICIENTE, 2-
LIMITADO NO AUTOSUFICIENTE,  3-VEGETATIVO  
Al año: Reincorporcion a trabajo 0-No  1-Si. Vida social independiente 0-No 1-Si 
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VARIABL ES D E INGR ESO Y PRIMERA S 24 HORA S PARA CALC ULAR SAPS I I,SAPS 3, 
APACHE II,APACHE III,APACHEIV

       24 HORAS                      INGRES O (- /+ HORAS)  1ª ho ra
         MINIMA-                    MINIMA-     
         UN ICO  MAXIMA UNICO  MAXIMA 

Frecuen cia cardia ca……………....      ............  ...... ..... .          .... ... .             . ..... ... .. 
Presión arte rial sistólica…………..      ...........    . ..... ... ..           .. .....              .. ... ..... . 
Presión arte rial dia stólica…………      ...........   ..... ... ...           . ... ...              .... ... ....   
Temperatura………………………      ...........   ...........         .......           ...........  
Frecuencia respiratoria……………      ...........   ...........          ......          ...........  
IPPV…………………                        (0 -NO )   (1-SI)             (0-NO)  (1-SI) 
FIO2………………………………      ...........   ...........           .. ... ...           . ..... ... ..  
Gasometria…….. …0-Venosa   1 -Arte rial      (0-V) ( 1-A)     (0-V) (1-A)  (0-V) (1-A)   
PaO2 (arte rial  solamente)………      ...........   .. ....... ..                . ..... .          .... ... ....   
PaCo2………………………… …..       .. ... ..... .    .... ..... ..            ........         ... ... .....   
Ph…………………………………       ..........    ..........          .. ... ...         ... ..... ..   
Bicarbonato……………………….       ..........    ........ ..            ..... ...         . ..... ....   
Dif Alveolo-art de O2…………….       ..........    ..........         ........       ..........  
Hematocr ito……………………….      ...........    ........ ...          .. .....         . ..... ... .. 
Leucocitos………………………...       ..........    ..........         ........       ..........  
Creatinina sin F.renal……………..       ..........     ... ..... ..           .. ... ...         ... ..... ..   
Creatinina  con F renal…………….      ..........    . ...... ...            .... ....         .. ... ....   
Diuresis (24 ho ras).………………..      ..........              
Urea………………………………..      ..........    ..........            . .....         . ..... ... .  
Bilirrrubina………………………...      ..........    ...... ....           . ..... .         ... ..... .. 
Sodio……………………………….      .........     .........           .... ... .       . ..... ...  
Potasio……………………………..       .........     .........             .... ..        ... ..... .  
Albumina…………………………..       .........      ........ .           . ... ..        ..... .... 
Glucosa…………………………….       .........      .........           . .....        .. ... ....   

 …….      …….        ......         ... ..... .  Plaquetas………………………….. 

ESCALA DE COPMAS  DE GLASGO W (S EGÚN  APACHE III)        
•  Ape rtu ra de ojos espontánea o a la e stimulación  verbal o dol orosa: 

Verbal

Motor 

Con ver sa 
adecuadamente 

Lengu aje 
con fuso 

Inaprop iado  o 
sonido s 

incompre nsibles 

No respu esta 

Obe dece órde nes  15 10 3 0 

Locali za al dolor  15 13 8 3 

Retirada  en  flexión   24 24 13 3 

Desc erebración /no  
respu esta 

29 25 13 3 

• No abre los ojo s espontáneamente ni a la estimulación  verbal  o dolo rosa: 
Verbal

Motor 

Con ver sa 
adecuadamente 

Lengu aje 
con fuso 

Inaprop iado  o 
sonido s 

incompre nsibles 

No respu esta 

Obe dece órde nes  16    

Locali za al dolor  16    

Retirada  en  flexión   33 24   

Desc erebración /no  
respu esta 

48 29   
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