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ABSTRACT

The impact of specialty ICU is not well known which raised question about the real need of
a specialized neuro-critical and their impact on patient outcome. To determine the
prevalence of neurological referrals to general ICU in comparison to other subspecialties
and the mortality rate of neuro-critical patients managed at general ICU. A retrospective
study was commenced through reviewing the patients’ records. Data were collected on all
patients admitted to ICUs of King Abdul-Aziz University hospital, Jeddah (kAUH) from 1°
June 2011- May 31%2012.We include all neurological cases aged over 12 years admitted to
the ICU with primary neurologic diagnosis. The following variables were recorded; age ,
sex , nationality, source of cases, diagnosis on admission, Glasgow comma scale (GCS) on
admission to ICU, reason of referral to ICU, ICU length of stay, co-morbidities and need
for mechanical ventilation. The outcome was categorized as death and discharged either
improved or with ongoing illness). A total 560 patient were referred to general intensive
care unit during the period June 1st 2011 to May 31st 2012. Out of them 89 patients were
neuro-critical referrals representing 16% of all ICU admissions. Males represent 62.9% of
them whereas Saudi patients constitute 22.5% of neurological referred cases. Most of them
(74.7%) were referred from emergency department (ER) whereas 14.9% and 9.2% were
referred from other hospital wards and operating room (OR), respectively. Length of ICU
stay ranged between one and 310 days with a mean of 17.4 days and SD of 37.7 days.
Death was reported among 25 cases (28.1%) whereas the remaining 64 (71.9%) patients
were discharged. Out of them, 18 patients (28.1%) were improved while the remaining 46
patients (71.9%) expressed ongoing illness. Multivariate logistic regression analysis
revealed that Patients aged between 36 and 65 years were at almost six-folded risk for
death (Adjusted OR=6.02; 95% CI: 1.61-22.58) and those admitted from other wards were
at higher significant risk for death (Adjusted OR=5.50; 95% CI: 1.38-21.86). Neurological
patients need a specialized neuro-critical care to improve the patient care, but to reach a
better conclusion we should compare the mortality to a neuro-critical care which not
available in our medical centre.

INTRODUCTION

Neuro-critical care is a new subspecialty in the of a specialized neuro-critical and their impact on patient
intensive care medicine in Saudi Arabia. We did not outcome.
develop yet an organized neocortical care unit; all critical It is documented that neurological patients have
neurological and neurosurgical patients are managed at lower mortality and better outcomes when cared for in
general intensive care unit. The impact of specialty ICU is specialized neuro-intensive care units than in general ICUs
not well known which raised question about the real need [1-3].
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Care in specialized intensive care units (ICUs) is
generally of higher quality than in general care units.
Neuro-critical care focuses on the care of critically ill
patients with primary or secondary neurosurgical and
neurological problems and was initially developed to
manage postoperative neurosurgical patients. It expanded
thereafter to the management of patients with traumatic
brain injury (TBI), intracranial hemorrhage and
complications of subarachnoid hemorrhage; including
vasospasm, elevated intracranial pressure (ICP) and the
cardiopulmonary complications of brain injury [4].

Neuro-critical illness heavily burdens the
developing world including Saudi Arabia. Possible steps
to improve the global practice of neuro-critical care
include: (1) emphasis on prevention of neuro-critical
iliness through traffic safety and adequate outpatient
treatment; (2) standardization of training requirements and
skill sets; (3) guidelines on cost-effective measures
including medications, equipment, and devices; (4)
strengthening of surveillance systems and registries for
both non-communicable and communicable neurological
diseases; (5) expanded use of teleneurology; (6)
educational exchanges of neuro-intensive health care
workers; and (7) monitoring of neurological intensive care
unit death rates due to nosocomial infections, neurological
disease, and other causes [5].

The current study aimed to determine the
prevalence of neurological referrals to general ICU in
comparison to other subspecialties and the mortality rate of
neurocritical patients managed at general ICU. In addition,
we aimed to correlate the outcome of neuro-critcial patient
managed at general ICU with multiple variable including
primary neurological diagnosis, length of stay, and co-
morbidities and finally to find out if a specialized neuro-
critical ICU is a requirement for the neurological patient
for better care by determination of the mortality rate and
the burden of neuro-critical patients at general ICU.

SUBJECTS AND METHODS

A retrospective study was commenced through
reviewing the patients’ records to identify the prevalence
of neurological cases referred to medical ICU in
comparison to other medical subspecialties as well as to
identify the outcome of these patients. The outcome was
categorized as death and discharged either improved or
with ongoing illness)

Data were collected on all patients admitted to
ICUs of King Abdul-Aziz University hospital, Jeddah
(KAUH) from 1%June 2011- May 31°2012. KAUH is
classified as a secondary or tertiary care center. The patient
information were recorded from medical charts and
electronic data base of KAUH.

We include all neurological cases aged over 12
years admitted to the ICU with primary neurologic
diagnosis.  We excluded all patients with primary
diagnosis of non neurological problems and those aged less
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than 12 years. The following variables were recorded; age ,
sex ,nationality, source of cases, diagnosis on admission,
Glasgow comma scale (GCS) on admission to ICU, reason
of referral to ICU, length of stay in ICU, co-morbidities
and need for mechanical ventilation.

The primary diagnosis refers to the neurologic or
neurosurgical critical disease that led to the admission to
the ICU unit. The medical ICU patient care is provided by
multi-displinary team including the primary ICU doctors,
neurologist,  neurosurgeon  and  other  medical
subspecialties. Medical co-morbidities referred the
presence of other medical disease either before or during
ICU hospitalization. GCS scale on both admission and
discharge were recorded, we recorded the requirement of
mechanical ventilation regardless the duration.

Statistical analysis

Statistical analysis was done using statistical
package for social science (SPSS software-version18). The
qualitative data were presented in the form of number and
percentage. Chi-square was used to compare between
qualitative data of two groups. Odds ratio and 95 %
confidence interval was calculated to estimate the risk. The
quantitative data were presented in the form mean and
standard deviation. Student t test was used to compare
quantitative data. Logistic regression was done to
determine the predictors of death. Significance was
considered when p value less than 0.05.

RESULTS

A total 560 patient were referred to general
intensive care unit during the period Junel® 2011 to May
31" 2012.0ut of them 89 patients were neuro-critical
referrals representing 16% of all ICU admissions Table 1.

Out of 89 neurological patients, 12 were admitted to
the hospital two times. As seem in table 2, males represent
62.9% of them whereas Saudi patients constitute 22.5% of
neurological referred cases. Regarding their age, 46.1%
aged between 36 and 65 years while 21.3% aged over 65
years.

Regarding their sources, most of them (74.7%) were
referred from emergency department (ER) whereas 14.9%
and 9.2% were referred from other hospital wards and
operating room (OR), respectively as illustrated in figure 1.

Regarding diagnosis of cases on ICU admission,
stroke and infections were the commonest diagnoses on
admission representing 36% and 28.1% of cases,
respectively. Table 3

Glasgow coma scale on admission ranged between
3 and 15 with a mean of 8.3 and standard deviation of 3.8
whereas on discharge it ranged between 3 and 15 with a
mean of 11.02 and standard deviation of 4.1. This
difference was statistically significant, p<0.001.

Length of ICU stay ranged between one and 310
days with a mean of 17.4 days and SD of 37.7 days.
Regarding reasons for referral of neurological cases to
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ICU, coma was the reason in almost two-thirds of cases
(66.3%). Figure 2

As obvious from figure 3, mechanical ventilation
was required by almost two-thirds of cases (66.3%).
Diabetes mellitus and hypertension were reported among
32.6% and 38. 2% of cases, respectively whereas 42.2% of
cases reported no co-morbid illness. Table 4

Regarding their outcome as evident from figure 4,
death was reported among 25 cases (28.1%) whereas the
remaining 64 (71.9%) patients were discharged. Out of
them, 18 patients (28.1%) were improved while the
remaining 46 patients (71.9%) expressed ongoing illness.

As shown in table 5, amongst studied variables,
only patient’s age and the source of admission were
significantly with their outcome. Regarding, patient’s age,
the highest death rate was reported among patients in the
age group 36-65 years (41.5%) compared to 13.8% among
those aged between 12 and 35 years. The difference was
statistically significant, p=0.030 Concerning the source of

admission, death rate was highest among patients admitted
from wards (61.5%) compared to those reported among
patients admitted from ER department (24.6) whereas no
death was reported among patients admitted from OR. The
difference was statistically significant, p=0.005. All other
studied variables as illustrated from table 5 were not
significantly associated with the outcome.  Regarding
length of ICU stay, it was longer among died patients
compared to those discharged (26.04+63.50 versus
13.97+20.10). However, this difference was not
statistically significant, p=0.176.

In a multivariate logistic regression analysis,
considering patients in the age group 12-35years as a
reference category, those aged between 36 and 65 years
were at almost six-folded risk for death (Adjusted
OR=6.02; 95% CI: 1.61-22.58). Compared to patients
admitted from ER, those admitted from other wards were
at higher significant risk for death (Adjusted OR=5.50;
95% Cl: 1.38-21.86).

Table 1. Frequency of patient referred to general ICU between june 1% 2011 and may 31°* 2012, KAUH

Specialty Type of referral( 560)
Renal 144
Neurology 89
Respiratory 65
Non specific 50
ID 46
Gagetrointestinal 37
Oncology 26
Surgical 40
Gynacology 8
Endocrine 37
Heamatology 9
Immunology 26
Rhumatology 6
Table 2. Demographics of the neurological referred cases.
Patients Frequency Percent
Age (years)
12-35 29 32.6
36-65 41 46.1
>65 19 21.3
Gender
Male 56 62.9
Female 33 37.1
Nationality
Saudi 20 225
Non-Saudi 69 77.5
Table 3. Diagnosis of neurological referred cases on admission
Diagnosis Freq n=89 %
Stroke 32 36
Infections 25 28.1
Trauma brain injury 15 16.9
Neurosurgical 9 10.1
Epilepsy 6 6.7
Demyleination 1 1.1
Post anoxi 1 1.1
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Table 4. Co-morbidity among neurological cases referred to ICU

Co-morbidity Freqg n=89 %
DM 29 32.6
HTN 34 38.2
Renal 2 2.2
Cardiac 7 7.9
Respiratory 3 3.4
Non 46 42.2

Table 5. Factors associated with the outcome of neurological cases referred to ICU: bivariate analysis

Outcome
Patients Death Discharge x’-value P-value
N=25 N=64
Gender
Male (n=56) 16 (28.6) 40 (71.4)
Female (n=33) 9 (27.3) 24 (72.7) 0.017 0.895
Nationality
Saudi (n=20) 6 (30.0) 14 (70.0)
Non-Saudi (n=68) 19 (27.5) 50 (72.5) 0.047 0.829
Age (years)
12-35 (n=29) 4 (13.8) 25 (86.2)
36-65 (n=41) 17 (41.5) 24 (58.5)
>65 (n=19) 4 (21.1) 15 (78.9) 7.031 0.030
Source of admission*
ER (n=65) 16 (24.6) 49 (75.4)
Ward (n=13) 8 (61.5) 5(38.5)
OR (n=8) 0 (0.0) 8 (100) 10.755 0.005
Diagnosis
Stroke (n=32)
Infections (n=25) 11 (34.4) 21 (65.6)
Traumatic brain injury 6 (24.0) 19 (76.0)
(n=6) 4 (26.7) 11 (73.3)
Neurological disorders 2(22.2) 7(77.8)
(n=9) 0 (0.0) 6 (100)
Epilepsy (n=6) 2 (100) 0(0.0) 8.465 0.132
Others (n=2)
GCS at admission
<é”(n1%{1) 8 (23.5) 26 (76.5)
>8 (n=36) 8 (22.2) 28 (77.8) 0.017 0.896
Reason for ICU
admission
Coma (n=59) 19 (32.2) 40 (67.8)
Status epilepticus (n=7 3(42.9) 4(57.1)
pilepticus (n=7)

Post-neurological (n=8) ; (ig'g) 173(887657) 3830 0.280
Others (n=15) (13.3) (86.7) ' )
Co-morbidity

Yes (n=43) 12 (27.9) 31(72.1)

No (n=46) 13 (28.3) 33 (71.7) 0.001 0.970

Mechanical

‘\’(eer;ti'na_tg%r)‘ 13 (22.0) 46 (78.0)

No (n=30) 12 (40.0) 18 (60.0) 3.178 0.075
D'af;gtse?nﬂ“;g)'tus 7(24.1) 22 (75.9)

No (n=90) 18 (30.0) 42 (70.0) 0.333 0.564
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Hypertension
Yes (n=34) 9 (26.5) 25 (73.5)
No (n=55 16 (29.1) 39 (70.9) 0.071 0.789
Renal diseases
Yes (n=2) 2 (100) 0 (0.0)
No (n=87) 23 (26.4) 64 (73.6) 0.077**
Cardiac diseases
Yes (n=7) 3 (42.9) 4 (57.1)
No (n=82) 22 (26.8) 60 (73.2) 0.396**
Respiratory diseases
Yes (n=3) 1(33.3) 2 (66.7)
No (n=86) 24 (27.9) 62 (72.1) 0.633
Hemorrhagic strok
Yes (n=20) 4 (20.0) 16 (80.0)
No (n=69) 21 (30.4) 48 (69.6) 0.02 0.901
Ischaemic strok
Yes (n=21) 9 (42.9) 12 (57.1)
No (n=86) 16 (23.5) 52 (76.5) 2.967 0.085

* Two missing and one admitted to high-dependency are were removed from analysis

** Eischer exact test

Table 6. Predictors of death among neurological cases referred to ICU: Multivariate logistic regression analysis

Patients B SE p-value Adg‘;ted 95% Cl
Age (years)

12-35%

36-65 -1.796 0.674 0.008 6.02 1.61-22.58
>65 -0.319 0.828 0.700 1.38 0.27-6.97

Source of cases

ER?

Ward -1.705 0.704 0.016 5.50 1.38-21.86
OR 20.766 13909.3 <0.001 NA NA

SE: Standard error B: slop # Reference category

OR: odds ratio

ClI: confidence interval

Figure 1. Source of neurological cases referred to ICU Figure 2. Reason of referral of neurological cases to ICU
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Figure 3. Need for mechanical ventillation among
neurological cases referred to ICU

Figure 4. Outcome of neurological cases referred to ICU
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# Death
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DISCUSSION AND CONCLUSION

Neuro-critical care units have developed to
coordinate the management of critically ill neurological
patients in a single specialized unit, which includes many
clinical domains. Care is provided by a multidisciplinary
team trained to recognize and deal with the unique aspects
of the neurological disease processes, as several treatable
neurological disorders are characterized by imminent risk
of severe and irreversible neurological injury or death if
treatment is delayed [6].

Diringer and Edwards [7] concluded in their
prospective study that mortality rate after intracerebral
hemorrhage (ICH) is lower in patients admitted to a
neurologic or neurosurgical (neuro) intensive care unit
(ICU) compared to those admitted to general 1CUs. In our
study, a mortality rate of 28.1% has been reported among
neurological patients admitted to general ICU compared to
only 9% reported among patients admitted to specialized
neuro-critical care unit in a study conducted by Suarez et
al., [8] 15% in a study conducted by kim et al., [9] 18%,
and 26.6% reported in Western countries studies (18.0 —
26.6%) [10-11]. A Korean study reported that the mortality
of ICU patients was 31.0%, but this study was not focused
only on the ICU patients with neurological problems [12].

Kurtz et al reported that neurological patients cared
for in specialty neuro-ICUs underwent more invasive
intracranial and hemodynamic monitoring, tracheostomy,
and nutritional support, and received less IV sedation than
patients in general ICUs.* These differences in care may
explain previously observed disparities in outcome
between neuro-critical care and general ICUSs.

In the current study, neurological patients aged
between 36 and 65 years were at 6-folded risk for death
compared to younger patients. Considering that the
prevalence of neurologic problems such as stroke increases
with age, age alone is an important prognostic factor in the
elderly patients admitted to neuro-1CUs [13-14].

In a study conducted by Kim et al in Korea, the
mean length of neuro-ICU stay was 11.3+ 14.4 days
(range, 1 — 94 days) compared to17.4 days and SD of 37.7
days (range, 1-310 days). Although the length of ICU stay
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was longer among died patients in our study compared to
those who were discharged (26.04+63.50 versus
13.97+20.10). However, this difference was not
statistically significant. In previous studies [15-16], length
of neuro-ICU stay was reported as independent predictors
of unfavorable outcomes. This could be attributed partially
to the relatively small size in our survey.

In general, early death has been shown to be higher
in patients with hemorrhagic stroke than in those with
ischemic stroke [17-18]. In our patients, the type of stroke
did not influence survival in accordance with others [19].

Mechanical ventilation as a dependent predictor for
death in ICU show different consequences [9]. In the
present study, it was not significantly associated with death
in ICU. Diagnosis on admission were reported as
independent predictors of unfavorable outcomes [9,10,13].
Kiphuth IC et al., reported that the diagnoses of
hemorrhagic stroke and cerebral neoplasm predispose for
poor functional outcome, whereas GBS or myasthenia
gravis were related to good functional outcome one year
after discharge [20]. In our study, stroke and traumatic
brain injury were accompanied with higher mortality rate
whereas epilepsy was accompanied with between
prognosis. However, this was not significant.

In accordance with our findings, previous studies
reported that sex did not significantly differ between
survivors and non-survivors in ischemic stroke patients
admitted to ICU [21-22].

Patients referred from wards were at higher risk of
death compared to those referred from operating room
(OR) or emergency room (ER). This could reflect their
general health status with co-morbid illness compared to
healthier patients admitted to ER or OR.

This study has some important limitations. First,
this study was a single center study, with all the possible
corresponding biases. Thus, the results have low power to
be generalized to all other neurological cases referred to
ICUs. Second, this study does not provide very long-term
follow-up data as it depends on retrospective reviewing of
records of patients during a period of one year. These two

<,
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limitations ask for long-term, multicenter studies. In
addition to lack of established neuro-critical care unit in
our hospital to compare the outcome at general ICU and
neuro-critical unit. Despite the limitations, this study is the
first report about the predictors of functional outcome and
death in neurological patients referred to ICUs in Saudi

outcomes, it is important to detect predictable risk factors
for poor outcomes and manage aggressively.

We conclude from this study that neurological
patients need a specialized neurocritical care to improve
the patient care, but to reach a better conclusion we should
compare the mortality to a neurocritical care which not

Arabia. In addition, considering the differences of available in our medical centre
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