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Abstract Objectives: To analyse 
1-year mortality and functional dis-
ability outcomes and resource use in
critical stroke patients admitted to
ICU. Design and setting: Multi-
centre, prospective, observational
study in 28 Spanish hospitals. 
Patients Patients admitted for acute
stroke from March–August 1999. 
Intervention: Collection of data on:
severity by Apache III and Glasgow
Coma Score; neurological lesion,
hospital and 1-year mortality; func-
tional disability at 1 year by Barthel
Index and Glasgow Outcome Scale;
ICU length of stay, life support tech-
niques, and neurosurgical interven-
tions. Measurement and results: We
studied 132 patients: 21% with sub-
arachnoid haemorrhage (SAH), 58%
intracerebral haemorrhage (ICH),
20% ischaemic stroke (ISC); Apache
III 63±29 ICU stay 13±12 days; 74%
required mechanical ventilation.
Hospital and 1-year mortality was
33% (22%:ISC, 32%:SAH, 37%:ICH)
and 53.8% (66%:ISC, 39%:SAH,
54%:ICH), respectively. Age,
APACHE III, and diagnosis defined
hospital mortality. Age, APACHE III,
and Glasgow Coma Score defined 
1-year mortality. Barthel Index score

improved (P<0.001) between dis-
charge and 1 year; 73% of patients
presented severe disability at dis-
charge vs. 26% at 1 year; 8% mini-
mal/no disability at discharge vs.
43.3% at 1 year. Only 17% of sub-
arachnoid haemorrhage patients pre-
sented severe disability at 1 year.
Admission Apache III and hospital-
discharge Barthel Index scores were
related to functional outcome at
1 year. Conclusions: Critical stroke
patients are characterized by high 
severity of illness, elevated resource
consumption, and poor outcomes
that are mainly influenced by severity
and age. Glasgow Coma Score-mea-
sured neurological severity is the
main determinant of future function-
al capacity, which is greater at
1 year.

Keywords Acute stroke · 
Apache III · Functional outcome ·
Disability · Mortality

Intensive Care Med (2003) 29:1237–1244
DOI 10.1007/s00134-003-1755-6 O R I G I N A L

Pedro Navarrete-Navarro
Ricardo Rivera-Fernández
Maria Teresa López-Mutuberría
Inmaculada Galindo
Francisco Murillo
José María Dominguez
Angeles Muñoz
José Manuel Jimenez-Moragas
Belén Nacle
Guillermo Vázquez-Mata

Outcome prediction in terms of functional 
disability and mortality at 1 year among 
ICU-admitted severe stroke patients: 
a prospective epidemiological study 
in the south of the European Union 
(Evascan Project, Andalusia, Spain)

Introduction

Cerebrovascular disease (stroke) is an increasingly im-
portant social health issue. It has become the second
leading cause of death worldwide [1, 2] and is the main

cause of long-term disability in developed countries [3].
The different types of stroke [intracerebral haemorrhage
(ICH), ischaemic (ISC), and subarachnoid haemorrhage
(SAH)] have distinct pathophysiologic mechanisms and
currently receive specific treatments in their acute phase,
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including recently developed endovascular and thrombo-
lytic approaches to patients with SAH and ISC, respec-
tively [4, 5].

Although a large number of stroke victims arrive at
Emergency , relatively few of these patients are admitted
to intensive care (ICU) [6]. ICU admission is more fre-
quent in centres with neurosurgical facilities, and more
ICH and SAH than ISC patients are admitted, probably
related to the low level of consciousness initially pre-
sented by the former groups. ICU admission selection
seems more related to the age of the patient than to crite-
ria of viability or efficacy, with a preferential selection of
younger patients [7].

The EVASCAN multi-centre project on continuous
quality improvement of stroke management in ICUs and
Emergency Departments of Southern Spain conducted a
prospective study on the characteristics of patients ad-
mitted to ICUs for stroke and on the management and
consumption of critical care resources for these patients
[6]. The study outcomes were the mortality and disabili-
ty level (functional independence) during the hospital
stay and 1 year after ICU discharge.

Material and methods

Participating hospitals and ICUs

Twenty-eight hospitals participated in the study, forming 80.6% of
the hospitals in Andalusia (a region in Southern Spain of 7.2 mil-
lion inhabitants): four referral centres (Spanish level III), each
with neurosurgery and interventionist neuroradiology departments
and >750 beds; eight level II hospitals (three with neurosurgery
departments) with a mean of 350 beds; and 16 district hospitals
(level I) with < 300 beds.

Patients

Patients were consecutively recruited for the study through three
cross-sectional samplings of 24-h duration conducted on the 5th,
15th, and 25th of each month from 5 March 1999–25 August 1999
(6 months). The samplings included all patients with stroke admit-
ted to or already in the ICU during these times in the ICUs stud-
ied. The criteria for ICU admission were low level of conscious-
ness, need for life support measures and/or specific neurosurgical
procedures, and the possibility of recovery, as assessed by the
physician responsible for the patient’s care. We also recorded the
total number of patients admitted to the hospitals and emergency
departments on the sampling days.

The clinical diagnostic criteria proposed in the NINDS study
were used [8]. The patients were diagnosed with ISC, ICH, or
SAH according to admission computed tomography (CT) scan
findings of hypodense lesions, cerebral haematoma, or blood 
in the subarachnoid space, respectively. Patients with acute trau-
matic cerebral injuries or with other types of brain injury were
excluded from the study. In Spain, ICUs are of a closed format
type and specialist physicians are responsible for the patients, in
consultation with neurologists and neurosurgeons (with 24-h
presence in hospitals with these departments). After their dis-
charge, all survivors attended regular rehabilitation sessions at the
hospitals.

Measurement instruments

Severity assessment

The severity of illness was evaluated by the APACHE III score [9]
measured during the first 24 h of admission to the ICU. The level
of consciousness was assessed with the Glasgow Coma Scale
(GCS) [10].

Functional outcome

Disability level at ICU discharge and 12 months later was assessed
with two reliable methods widely used in neurological patients
and adapted for application to stroke patients. The Barthel index
[11] measures the ability to perform the daily life activities of eat-
ing, bathing, walking, and using the toilet; patients who can per-
form all activities with complete independence receive a score of
100. The Glasgow Outcome Scale (GOS) [12] provides a global
assessment of function: a score of 1 indicates a good recovery; 2,
moderate disability; 3, severe disability; 4, vegetative state; and 5,
death. The range of outcomes was described by classifying the pa-
tients as having minimal or no disability (Barthel index score,
>90; Glasgow Outcome Score, 1), moderate disability (Barthel 
index, 55–90; Glasgow Outcome Score 2), or severe disability
(Barthel index, <55; Glasgow Outcome Score, 3 or 4), following
NINDS criteria [8]. The outcome measures were assessed by a
single physician (I.G.) with specialist training and experience in
the collection of quality of life and outcome data.

Life support measures and resource consumption

Data were gathered on: need for and time on mechanical ventila-
tion; administration of hypotensive and vasoactive drug infusions
or antiarrhythmic, sedative, and relaxant drug infusions; and use
of ventricular catheter, intracranial pressure monitoring, angio-
graphic/intravascular procedures, neurosurgery, and tracheotomy.
The ICU length of stay was also recorded. Treatment was uniform
between centres and was based on guidelines of the Spanish and
Andalusian Intensive Care Societies. Similar protocols were used
in all centres for intubation, mechanical ventilation, and intracra-
nial pressure monitoring. The treatment protocol for patients with
ISC only specifies medical treatment of elevated intracranial pres-
sure; neither decompressive hemicraniectomy, hypothermia, nor
thrombolysis is applied in these cases. In patients with SAH, intra-
ventricular catheters were used to monitor the intracranial pres-
sure.

Independent and dependent variables

We considered age, severity of illness (APACHE III score in first
24 h and GCS), and stroke type (ISC, ICH or SAH) as indepen-
dent variables in the study. Dependent variables were the mortality
and the functional outcome (as a quality of life indicator) at hospi-
tal discharge and after 12 months.

Reproducibility of the results and quality control of the data

Every ICU studied designated a physician to be responsible for
data collection and to undergo training for this purpose. Explana-
tory leaflets and data collection sheets were produced. Doubts or
queries on data collection were immediately answered by the data
collection central unit (at Virgen de las Nieves University Hospi-
tal, Granada, Spain). This unit was responsible for checking the
data from the ICUs and ensuring correct completion of documen-
tation.
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All data were introduced by a single investigator into a 
database created with Microsoft Access. Quality control measures
included a procedure to prevent the entry of data incompatible
with possible value ranges as well as the use of two different 
databases that were subsequently compared.

All follow-up data were gathered telephonically by a single
physician at the central unit who had participated in numerous 
surveys of this type [6] and was trained in the administration of
disability and quality-of-life questionnaires.

Life-sustaining care was withdrawn following the same proto-
col and according to identical brain death criteria in all the hospi-
tals in the study. Besides cases of brain death, life support is also
discontinued at the request of the family when there is no hope of
recovery.

Statistical analysis

Continuous variables were expressed as means±standard devia-
tion and categorical variables were expressed as actual numbers
and percentages. The Student’s t-test for quantitative variables
was used for the comparison of the means of two categories 
and the analysis of variance for the comparison of more than two.
The Newman-Keul’s test was then performed if there were statis-
tically significant differences. Categorical variables were analy-
sed with the Chi-square test. Comparison of paired samples 
was used to study the evolution of quantitative variables over
time.

The independent variables that had significant association with
mortality and disability level (quality of life) at discharge and at
1 year were assessed with univariate analysis. The impact of the
significant variables on the mortality, functional status, and level
of disability was established using multivariate analysis with mul-
tiple logistic and linear regression. Because the diagnosis variable
had three categories (ISC, ICH, and SAH), it was transformed into
two dummy variables for the analysis: “Diagnosis 1” variable rep-
resented a value of 0 in ICH and ISC and of 1 in SAH; and “Diag-
nosis 2” a value of 1 in ICH and of 0 in ISC and SAH. These dum-
my variables were also used in a multivariate analysis with logis-
tic regression to relate the 1-year mortality to the Glasgow Coma
Score variable.

All statistical tests were two-tailed and statistical significance
was accepted at P<0.05. The statistical analysis was performed 
using the SPSS 9.0 statistical software package.

Results

Characteristics of the ICU population 
from March 1999–August 1999

A total of 2,926 patients were admitted to the 28 ICUs in
the study, but only 16 ICUs (57%: level III, 43%; level
II) admitted any patients with stroke, a total of 132 pa-
tients, representing 5.9% of the entire population of the
participating ICUs during the study period.

Epidemiological data

The mean age of the 132 patients was 55.7±15.8 years
and 61% were males. There was a significantly lower in-
cidence of ISC and SAH vs. ICH (Table 1).

Severity of illness

The mean first-24 h Apache III score was 63.2±29.2.
The APACHE III-measured severity of patients with ISC
was significantly worse than that of ICH patients and,
especially, SAH patients. The mean Glasgow Coma
Score at ICU admission was 8.2±4, with no differences
according to stroke type.

Neurological characteristics

All ISC patients suffered MCA territory ischaemia (2/3
or complete) with the exception of four cases of ver-
tebro-basilar territory ischaemia. ICH was supratentorial
in 69/77 cases. All SAH patients presented a Hunt and
Hess score >2.

Life support measures and resource consumption

Mechanical ventilation was applied to 74% of the pa-
tients for a mean of 9.2±3 days, and 24% required tra-
cheotomy (Table 2). MV was ordered for low level of
consciousness in the large majority of cases (82%) and
post-operatively in the remainder. No stroke patient was
ventilated outside the ICU in any of the hospitals stud-
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Table 1 Age, severity scores, and ICU length of stay (LOS) in the
three stroke sub-populations

ISC ICH SAH P

n = 27 n = 77 n = 28
Age 63.4±14.8 52.9±16.4 55.5±12.9 .001a

APACHE III 73±29.9 65.2±29 42.7±18.2 .001b

GCS 8±4.6 7.9±3.7 9.4±4.1 n.s.
ICU LOS 13±12.9 12.4±13.5 14.7±10.7 n.s.

a Difference between ISC group and other two groups
b Difference between SAH group and other two groups

Table 2 ICU Stroke: life support treatments and length of stay
(LOS)

n %

Mechanical ventilation 98 74.2%
Hypotensive treatments 76 57.6%
Vasoactive infusion drugs 42 31.8%
Antiarrythmic drugs 18 13.6%
Sedative drugs 97 73.5%
Relaxant drugs 21 15.9%
Ventricular catheter 42 31.8%
Intracranial pressure 54 40.9%
Angiography/intravascular procedures 40 30.3%
TPN 17 12.9%
Tracheotomy 33 25%
Neurosurgery 30 22.7%
ICU LOS (days) 13±12.5



ied. Hypotensive drugs were administered to 57%, vaso-
active drugs to 31%, and intravenous sedation to 73% of
the patients. Ventricular drainage was performed in 31%,
intracranial pressure monitoring in 25%, interventionist
angiography/angiology diagnostic methods in 30%, and
neurosurgical treatment in 22% of the patients. The
mean ICU stay was 13±12.5 days.

Mortality

Global hospital mortality was 33% and mortality at
1 year after ICU discharge was 53% (P = 0.04). Patients
with ISC had the lowest hospital mortality rate (22% vs.
32% for SAH and 37% for ICH) but the highest mortali-

ty rate after 1 year (66% vs. 39% for SAH and 54% for
ICH) Mortality at 12 months was similar to that at ICU
discharge in SAH patients (39% vs. 32%, n.s.) but higher
in ISC (66%, vs. 22% P<0.001) and ICH (54% vs. 37%,
P<0.001) patients. Univariate analysis showed that at
ICU discharge and after 1 year, survivors and non-survi-
vors differed in their age, first-24 h APACHE III score,
and admission Glasgow Coma Score (Table 3). Multivar-
iate study with logistic regression revealed that the pa-
tient age, APACHE III score, and dummy-type diagnos-
tic variable defined the hospital mortality. For the same
age and APACHE III score, SAH showed a mortality
5.74-fold that of ISC and ICH a mortality 4.1-fold that of
ISC. Another multivariate analysis with logistic regres-
sion showed that the mortality at 1 year depended on
age, APACHE III score at ICU admission, and Glasgow
Coma Score (transformed into two dummy variables)
(Table 4).

Disability level

Functional outcome at ICU discharge was poor, both
overall (73% of patients had severe disability, 18% mod-
erate disability and only 8% minimal/no disability) and
for each stroke type (Table 5). However, only 57% of
SAH patients presented severe disability, compared with
85% of ISH and 74% of ICH patients. Moderate disabili-
ty was presented by 26% of SAH, 10% of ISC, and 19%
of ICH patients; and minimal/no disability by 15% of
SAH, 5% of ISC, and 6% of ICH patients.

At 1 year after discharge, 64.7% of SAH patients had
minimal/no disability, compared with only 25% of ISC
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Table 3 Mortality rates: univariate analysis of the factors related
to hospital and 1-year mortality 

Survivors Non-survivors

Hospital mortality univariate analysis
Variable n = 88 n = 44 P
Age 53±15.9 61.1±14.2 .005
APACHE III 55.8±29.9 73.4±22.6 .005
GCS 9.6±4 7.7±4.3 .005
ICU LOS 12.9±11.5 13.2±14.6 n.s.

One-year mortality univariate analysis
Variable n = 62 n = 70 P
Age 47.5±15 63.4±14.8 .005
APACHE III 48.3±24.9 75.3±26.5 .001
GCS 10.3± 3.7 7.8±4.2 .005
ICU LOS 12.5±9.5 13.4±14.6 n.s.

Table 4 Multivariate analyses
with logistic regression: vari-
ables related to hospital and 
1-year mortality

Variable B S.E. Sig Odds 
ratio

Multivariate analysis (logistic regression): variables related to hospital mortality
AGE 0.0476 0.0186 0.0106 1.0487
APACHE III 0.0223 0.0100 0.0251 1.0226

Diagnosis*
Diagnosis 1 1.7476 0.8601 0.0422 5.7406
Diagnosis 2 1.4133 0.7404 0.0563 4.1097
Constant −6.2287 1.5442 0.0001

*Diagnosis 1 1: HSA. 0: ISC and ICH
*Diagnosis 2 1: ICH. 0: ISC and SAH

Multivariate analysis with logistic regression: variables related to mortality at 1 year
AGE 0.0870 0.0210 0.0000 1.091
APACHE III 0.0280 0.0129 0.0340 1.028
GCS 0.0460
GCS 1 1.041 0.683 2.83
GCS 2 1.795 0.744 6.02
Constant −7.437 1.576 0.000

>8 and ≤5 <5 and ≤8 ≤5
GCS 1 0 1 0
GCS 2 0 0 1



and 37% of ICH patients, whereas only 17% of SAH 
patients presented severe disability, compared with 50%
of ISC and 25% of ICH patients.

Surviving patients had a Barthel Index score of
29.4±35.6 at hospital discharge and of 73±34.4 at 1 year.
The hospital-discharge Barthel Index score of the group
that survived to 1 year was 35.7±35.9, with a statistically
significant correlation between the discharge and 1-year
follow-up scores (r = 0.579, P<0.001), demonstrating a
significant (P<0.001) improvement in the BI-measured
functional status of these patients.

Multivariate analysis with logistic regression showed
that the variables associated with the BI-measured func-
tional outcome at 1 year were the APACHE III-measured
severity of illness at ICU admission and the Barthel 
Index score at hospital discharge. Other variables, such
as age and type of stroke (ISC, ICH or SAH) contributed
no additional information (Table 5). Two patients were
lost to the follow-up study at 12 months.

Discussion

We prospectively studied a representative cohort of ICU-
admitted patients with stroke during a 6-month period in
a region of southern Spain of over 7 million inhabitants.
Stroke patients represented less than 6% of the total ad-
missions to the ICUs in the study and only half of these
ICUs, in higher-level hospitals (Spanish levels II and
III), admitted any patient with stroke during this time.
These stroke patients were characterized by a high con-
sumption of resources and an intensive use of life sup-
port measures, especially mechanical ventilation. Their
mortality rate after 1 year was very high, at over 50%.

Among survivors, there was a recovery in functional out-
come and ability to perform basic daily activities be-
tween hospital discharge and 1-year follow-up.

Very few patients with acute stroke are admitted to
ICU compared with other types of patient, despite the
high incidence of this disease in hospital emergency 
areas [7]. These patients constituted 3.9% of the US
APACHE III database of critical patients [9] and a large
British study using APACHE II found similar rates [13].
According to the Spanish APACHE III-based study
(PAEEC) of 86 ICUs, which disclosed a higher severity
among Spanish ICU patients, stroke represented 3.3% of
ICU admissions [6]. In the present study, 5 years later,
the proportion of these patients remains low, at 5.9% of
ICU admissions in Southern Spain. The fact that only
half of the ICUs admitted any stroke patient reflects 
the practice of transferring stroke patients, especially
haemorrhagic stroke patients (SAH and ICH), to referral 
centres from the emergency areas of other hospitals.

The present ICU stroke population showed elevated
resource consumption with intense therapeutic activity,
including specific diagnostic and monitoring procedures
and a heavy use of life support techniques, notably me-
chanical ventilation (74.2%). The need for mechanical
ventilation is a recognized severity marker in ICU stroke
patients, and it is associated with a very high mortality
(60%–100%) that varies according to the motive for res-
piratory support [14]. A recent European prospective
study of 52 patients with ischaemic stroke on mechanical
ventilation described a mortality of around 80% at
3 months [15].

The high hospital mortality of stroke patients has
been widely reported. The British study cited above de-
scribed 55% hospital mortality among ICU-admitted
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Table 5 Disability outcomes at ICU discharge and after 1 year. Multivariate analysis by linear regression: variables related to 1-year
disability level

Barthel Index/GOS Severe disability Moderate disability Minimal/no disability

Level of disability at ICU discharge
Overall 73.2% 18.6% 8.1%
Ischemic stroke 85% 10% 5%
SAH. 57.9% 26.3% 15.8%
ICH 74.5% 19.1% 6.4%

Level of disability at 12 months
Overall 26.7% 30% 43.3%
Ischemic stroke 50% 25% 25%
SAH. 17.6% 17.6% 64.7%
ICH 25.8% 37.1% 37.1%

Multivariate analysis
Variable B S.E. Sig ra

APACHE III −−0.55 0.159 0.001 0.603
Barthel index (hospital discharge) 0.318 0.112 0.007 0.676
Constant 90.967 10.85 0.000

a r of the model : 0.676 ( r2 : 0.434 )



stroke patients [13], similar to the non-adjusted hospital
mortality rate reported by the Spanish PAEEC study [6].
Our findings for SAH patients, the paradigm of ICU
stroke admission, are also consistent with previous re-
ports [16, 17]. The present study highlights the need for
further investigation of the poor clinical outcomes of pa-
tients with acute stroke. There have been recent thera-
peutic advances, including early non-invasive oblitera-
tion of cerebral aneurysm in SAH patients and the use of
thrombolytic therapy in ISC patients [18], who were tra-
ditionally treated outside the ICU, especially in Europe.
However, there remains great scope for improvements.

We found that the hospital mortality was related to the
age, APACHE III score, and type of stroke. Thus, the
hospital mortality was higher among patients with SAH
and ICH than among those with ISC for the same
APACHE III-measured severity and age. At 1 year, the
diagnostic variable was replaced in the multivariate
model by the GCS, despite the inclusion of the Glasgow
Coma Score within the APACHE IIII formula. There
was a considerable increase in the proportion of ISC pa-
tients dying in the first year after hospital discharge, with
a smaller increase among ICH patients and virtually no
increase among those with SAH. Other authors, report-
ing on non-ICU settings, attributed this high 1-year mor-
tality among ISC patients largely to cardiovascular and
coronary comorbidities [19]. Our study suggests that the
1-year mortality is related to the degree of neurological
impairment and the hospital mortality is mainly influ-
enced by the type of stroke.

Mortality in stroke has been related to multiple clinical
and radiological parameters. In ISC, half of the mortality
has been attributed to infectious and medical complica-
tions and half to neurological complications [20]; the
short-term prognosis has been related to age, signs of neu-
rological involvement, and basic analytical parameters on
admission [21]. The long-term (3–8 years) prognosis has
been related to a history of cardiovascular disease, the lev-
el of activity at hospital discharge [22], and other family,
social, or ethnic factors [23]. In an attempt to simplify the
prediction of hospital outcomes, retrospective studies
demonstrated the validity of the previous APACHE II
system and its Glasgow Coma Score variable, in equal
measure, for predicting mortality in ischaemic stroke [24].
This was confirmed by a recent prospective study [25]. In
ICH, survival prediction has classically been linked to the
severity of the episode (measured by Glasgow Coma
Score and blood pressure) and, to a lesser degree, to the
haemorrhage size [26, 27]. In SAH, the mortality has been
related to the initial severity (Hunt and Hess scale), the
CT findings (Fisher’s scale) [28], and the APACHE II-
measured severity on admission [29].

Many of the above prognostic items, although not in-
dependently studied in the present work, are gathered in
the APACHE III system, validated for Spanish critical
patients by our group [6]. APACHE III introduced im-

portant novelties: the Glasgow Coma Score measure-
ment of coma depth (used in both versions) is given spe-
cial weighting, so that a higher APACHE III score is re-
corded for the deeper coma states compared with
APACHE II, to which the Glasgow Coma Score score is
linearly related. In our study, the APACHE III score was
the main predictor of hospital mortality and also formed
part of the 1-year mortality model. Another finding of
interest was that age emerged as an independent variable
in the logistical regression model for the hospital mortal-
ity, despite its inclusion in APACHE III with special
weighting. This suggests that the evolution of elderly pa-
tients with stroke may be worse than that of elderly pa-
tients with other critical diseases. The influence of age
on the 1-year mortality was even greater: not only did
age enter the logistic regression model for 1-year mortal-
ity prediction but the Odds Ratio increased from 1.048 to
1.088 with a very moderate increment in the APACHE
III ratio from 1.022 to 1.03. The Glasgow Coma Score
entered the 1-year mortality model (despite its inclusion
in APACHE III) but did not enter the hospital mortality
model, which implies that the depth of coma, a measure
of the neurological impact of the disease, has greater in-
fluence on the 1-year mortality than the hospital mortali-
ty. Thus, patients with major neurological impairment
who survive to hospital discharge will have a high mor-
tality, considerably higher than those with lesser neuro-
logical impairment. This underlines our conclusion that
1-year mortality depends more on the neurological se-
verity than on the type of stroke.

The quality of life after ICU discharge provides one
of the best means to evaluate the performance of ICUs,
as previously argued by our group [30, 31]. We used the
Barthel Index and the GOS, widely used to assess out-
comes in this type of patient [8]. Among survivors, there
was a recovery in the functional outcome and ability to
perform basic daily activities between hospital discharge
and 1-year follow-up. This was not solely due to the
post-discharge mortality of patients with worse disability
level, as shown by the survivor follow-up data. The 
1-year functional outcomes were poor and moderate for
ISC and ICH patients, respectively, whereas SAH survi-
vors were self-sufficient and their scores were practically
normal. However, multivariate analysis revealed that the
clinical functional outcome at 1 year, measured by abili-
ty to perform basic activities, was mainly related to the
APACHE III-measured severity of illness at admission
and to the functional status at hospital discharge. The
present findings are consistent with earlier reports that
the factors that influence mortality outcomes also predict
the functional outcome of these patients, i.e., severity of
stroke, age and comorbidities [32]. A recent study of
ICU-admitted stroke patients found a very elevated mor-
tality (52% at 3 months) and poor BI-measured function-
al outcome, which were related to haemorrhagic stroke,
fixed dilated pupils, and a GCS<10 [33]

1242



Neurological patients currently admitted to ICU are
characterized by an elevated consumption of resources
and a high hospital and 1-year mortality. Survivors have
a high level of disability that improves over the year 

after hospital discharge and appears to be related to the
degree of neurological involvement. The mortality and
functional outcome after 1 year can be predicted by the
severity of illness at admission.
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