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Objectives: Neuro-critical Intensive Care Units (NICUs) have functioned to deliver intensive 
medical care services for patients with acute neurology problems. However, physicians and 
ICU staff do not have any feedback about their patients and their abilities after successful 
discharge. Various studies have documented short-term survival in ICUs, but the long-term 
outcome and quality of life (QOL) are less studied.

Methods: This is a retrospective cohort study over a period of one year from February 2011 to 
February 2012 (Shiraz, South of Iran). Patients' charts were used to collect the data. Survival 
and QOL after one year following NICU admission were assessed for surviving patients by 
a telephone interview with patients or their family members using Karnofsky Performance 
Scale (KPS). 

Results: Out of 93 patients, 42(45.2%) were male, and 51(54.8%) were female. Malignant 
ischemic stroke (34%) was the most common cause followed by Guillain Barre Syndrome 
(21%). Among the living successfully discharged patients, 45% were able to perform normal 
activity and work without any special assistance. The patients who were unable to work were 
28%, but they were able to live at home and care for their most personal needs. The patients 
who were unable to care for themselves were 3% and required institutional or hospital care. 
Over one year following discharge, 24% patients were passed away.

Discussion: is lower in NICU survivors compared with general population; however, if patients' 
selection and out of hospital care are done appropriately and continuously, more patients can 
live independently or even come back to their work. Indeed, it is important to identify patients 
who benefit more from NICU during decision making for ICU admission. As a result, more 
efficient rehabilitation could be achieved in the future. However, our conclusions are only 
related to our ward and do not apply to the total population of critical neurology patients.
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1. Introduction

he major target of health care system is 
to decrease mortality and morbidity and 
increase the ability to return to daily ac-
tivities while maintaining functional status 
[1]. For this reason, Intensive Care Units 

(ICUs) were specialized for acutely ill patients with the 
reversible condition. These units offer special treatments 
that are not routinely available in non-ICU wards [2].

During last decades, Neuro-critical Intensive Care 
Units (NICUs) have functioned as a sub-specialized 
ICU to deliver intensive medical care services for pa-
tients with acute neurology problems (stroke, status 
epilepticus, Guillain-Barre syndrome, myasthenic cri-
sis). However, physicians and ICU staff do not have any 
feedback about their patients and their abilities after suc-
cessful discharge [3], and there is no valid data on long-
term survival and Quality of Life (QOL) in this group of 
patients [4]. Many studies have documented short-term 
survival in ICUs, such as successful recovery and dis-
charged from hospital after ICU admission, but the long-
term outcome and QOL are less studied as compared to 
short-term in the literature [5]. 

In spite of bed limitation, sometimes the best selection of 
patients who are a candidate for admitting to ICU does not 
occur. For example, intensive care for patients with Cere-
bro-Vascular Accident (CVA) is going to be a routine these 
days. Do they have a better survival in the ICU? For a group 
of physicians, the usefulness of ICU after a catastrophic 
brain event is controversial [6], and some other doubt about 
the effectiveness of ICU for very old patients [7].

In most parts of the world (including our center), ICU 
beds are limited, and they cost more than bed in other 
wards. Therefore, the best selection of the patients is 
critical, and it is necessary to know about the burden 
of treatment in ICU, long-term outcome, and QOL af-
ter ICU discharge [8]. This survey aimed to study the 
survival and QOL in patients admitted to NICU in Ne-
mazee Hospital, Shiraz, South of Iran. We speculate that 
the results of this study will help us to know long-term 
mortality and morbidity of our patients in NICU and it 
would be a guide for better decision and patient selection 
in this critical ward. As a result, more efficient rehabilita-
tion could be achieved in the future. 

2. Methods

This is a retrospective cohort study in a limited time. We 
enrolled all patients admitted to NICU in Nemazee Hos-

pital, Shiraz, south of Iran (an educational center) over a 
period of one year (February 2011-February 2012). Ne-
mazee Hospital has multiple subspecialty ICUs as inter-
nal medicine, neurology, neurosurgery, general surgery, 
trauma, neonatal, and pediatric. This hospital also has a 
newly established ICU in the emergency ward with 15 
beds that take care of critical patients in all of the medi-
cal fields in the emergency room. 

Many neurocritical patients receive medical care in this 
ward; however, the rest of the patients are transferred to 
the NICU. Our NICU is a subspecialty neurology ward 
with four beds that provides care to all non-sugary neu-
rology patients. Inclusion criteria for NICU care require 
ventilator support, unstable cardiovascular state, progres-
sive decrease in the consciousness level, and patients who 
received recombinant tissue plasminogen activator (rtPA). 
According to a regional protocol, patients with subarach-
noid hemorrhage (SAH), brain tumor, and intracranial 
hemorrhage (ICH), who need neurosurgery intervention, 
and also patients with traumatic brain injury are admitted 
to the neurosurgery ICU and patients treated non-surgically 
are referred to our ICU. Also, patients with intoxication or 
poisoning receive their care in internist ICU. Patients with 
Glasgow Coma Scale (GCS) 3 and potentially terminal ill-
nesses such as end-stage of cancers do not enter NICU. 

We collected the patients’ information recorded in a 
hand-written NICU database (name, sex, chart number, 
date of admission and discharge, death or transfer to the 
ward and phone number). Patients’ charts were collected 
to complete the data. After determining the in-hospital 
mortality rate in this year, each patient who was dis-
charged from NICU was evaluated for basic functional 
state and QOL before admission. All patients with ab-
normal prehospital functional state related to a current 
disease were excluded. 

We chose the patients who were functionally normal 
or did not have previously related symptoms at the time 
of enrollment. Initially, demographic data (age, sex), di-
agnosis during admission in NICU, previous functional 
state, and the number of patients who died during hos-
pital course were recorded in a questionnaire. Survival 
and QOL after one year following NICU admission were 
assessed for surviving patients by a telephone interview 
with patients or their family members using Karnofsky 
Performance Scale (KPS). This scale has proven as a 
valuable tool to perform measurement of and comparison 
between the functional statuses of individual patients [9]. 

This scale is a numerical definition rating criteria (as a 
percent) and consists of 0 to 100 numbers. The indicative 
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of death is 0, and the normal condition is 100. Patients 
who get a score between these ranges have different lev-
els of disability (appendix 1). Before interviewing all 
the patients or their family, they were informed about 
the survey. A neurology resident took the interview and 
informed the subjects. This observational study is ap-
proved by University ethics committee.

Statistical methods

SPSS v.16.0 software package (SPSS Inc, Chicago, Il-
linois) was used for statistical analysis. The factors inves-
tigated were gender, age, past medical history, diagno-
sis on admission, in/out hospital mortality rate, and KPS 
after one year. Continuous variables were described by 
mean with their Standard Deviation (SD) and categori-
cal variables by numbers and percentage appropriately. 
95% confidence interval was supposed for any estimated 
prevalence. Comparison between groups was done by 
Student’s t-test, ANOVA, Chi-Square test, and Kruskal 
Wallis test as appropriate. The significance level was set 
at 0.05 or less (P≤0.05). 

3. Results

During one year 93 patients were admitted to NICU. 
Out of total 42(45.2%) patients were male and 51(54.8%) 
patients were female. The age range was 18-88 years 
with a mean of 50.46 (SD 19.876). Out of total 93 pa-
tients, 23 died in hospital before discharging, 15 women 
and eight men. In-hospital mortality rate was 24.73%. 
All patients were discharged successfully, and we would 
contact them accepted to take part in the interview. How-
ever, we were not able to contact three patients after one 
year because of change in their address or phone number. 
Out of 67 patients who were followed, 16 died over one 
year, and 51 patients were alive in the follow-up (Figure 

1). Patients with stroke were the most population who 
had in and out- hospital mortality (58%). 

We divided admitted patients into 3 age groups: ˂45 
years, between 45 and 65 years, and >65 years. The first 
group had the most (45.2%), and the third group had the 
least (25.8%) number of the patients (Figure 2). From 
variable causes of NICU admission, malignant ischemic 
CVA (34%) was shown to be the most common cause 
followed by Guillain Barre Syndrome (GBS) (21%) 
(Table 1). 

The mean KPS for total 67 patients discharged from 
NICU was 54.93(37.794) with a minimum of 0 and a 
maximum of 100 [95% CI (45.71, 64.14)]. Among the 
living patients successfully discharged, 45% were able 
to carry on normal activity and to work without any need 
of special assistance (KPS 80, 90 and 100). Patients who 
were unable to work was 28%, but they were able to 
live at home and care for their most personal needs with 
varying amounts of assistance requirements (KPS 50, 60 
and 70). 3% were unable to care for themselves and re-
quired institutional or hospital care (KPS 10, 20, 30 and 
40). Over one year following discharge (KPS 0) (out of 
hospital mortality rate) 24% were passed away. 

From the patients who were alive, MG (KPS 95) and 
ADEM (KPSS 90) had the best and ischemic CVA (KPS 
28) had the worse outcome (Figure 3). Etiology was a 
significant indicator for poor performance (P<0.032). Re-
garding the sex, the mean KPS for men was 36.59(38.962) 
[95% CI (24.81, 48.37)] and for women, it was 44.49 
(41.786) [95% CI (33.02, 55.96)]. Women had a better 
performance than men after one year (P<0.00).

The age group analysis showed that the younger the 
patients, the better KPSs. All patients who were under 

Figure 1. Flowchart of the patients admitted to NICU and followed after one year

93 Included pantients

51 Discharged patients 
were alive after 1 year

3 Patients were 
missed

70 Alive patients were 
discharged

23 Patients (15 
women & 8 men) died 
during hospital course

16 Patients (11 men 
and 5 women) died af-
ter hospital discharge
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66 years had a better mean KPS compared with the older 
patients (P=0.00), but there was no significant difference 
between the patients who were younger than 45 years 
and between 45 and 65 years (the first and the second 
group) (P=0.262). The mean KPS according to age 
group are shown in Table 2. 

4. Discussion

In this study, for the first time, we evaluated the long-
term outcome in critically ill patients admitted in a re-
gional NICU that could be a starting point for improv-
ing the critical care system in this area. However, it is 
essential to remind that our conclusions are only re-

Table 1. Number, KPS and mortality of patients discharged from NICU according to diagnosis

DX Admitted 
Patients (%)

Followed 
Patients

Min
KPS

MAX
KPS

Mean
KPS SD CI Mortality 

Rate (%)

CVA ischemic 32(34) 22(32.8) 0 100 28.18 31.265 95(14.32, 42.04) 58

ICH 14(15) 10(14.9) 0 100 59 37.253 95(32.35, 85.65) 10.5

CSVT 6(6.6) 3(4.4%) 50 100 80 26.458 95(14.28, 145.72) 5.3

GBS 20(21) 16(23.9) 0 100 67.5 36.606 95(47.99, 87.01) 15.6

MG 4(4.5) 4(6) 90 100 95 5.774 95(85.81, 104.19) 0

Complicated
brain tumor 1(1.1) 1(1.5) 0 0 0 - - 5.3

Degenerative 
disease 2(2.2) 2(3) 50 80 65 21.213 95(-125.59, 255.59) 0

SE 10(11.2) 5(7.5) 0 90 66 37.148 95(19.87, 112.13) 5.3

ADEM 1(1.1) 1(1.5) 90 90 90 - - 0

PRES 2(2.2) 2(3) 50 90 70 28.284 95(-184.12, 324.12) 0

MS 1(1.1) 1(1.5) 80 80 80 - - 0

Total 93(100) 67(100) 0 100 54.93 37.794 95(45.71, 64.14) 100

CVA: Cerebro Vascular Accident; ICH: Intra-Cranial Hemorrhage; CSVT: Cerebral Sinus Venous Thrombosis; GBS: Guillaine 
Barre Syndrome; MG: Myasthenia Gravis; SE: Status Epilepticus; ADEM: Acute Demyelinating Encephalo Myelopathy; PRES: 
Posterior Reversible Encephalopathy Syndrome; MS: Multiple Sclerosis

Figure 2. The patients’ percentage according to sex
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lated to our ward and do not apply to the total popula-
tion of critical neurology patients. In this study, wom-
en were admitted more frequently than men (54.8% 
compared with 45.2%) and it was more considerable 
among patients younger than 45 years old (28 female 
patients versus 14 male patients). 

They also had more in-hospital mortality, with a fe-
male to male mortality ratio of 1.87:1. There are some 
recent data about higher non-ICU admission and mortal-
ity in critically ill female patients especially those who 
are older than 50 years. However, with increasing age, 
ICU admission is seen more among men [10]. In the 
study performed by Fowler and coworkers showed that 
although elderly males have a higher rate of death after 
hospital admission, in critically ill patients women are 
more prone to death than men of similar age [11]. 

Other reports have shown sex differentiation outcome 
is based on etiology; for example, one study reported 
no differences between sex outcomes in surgical ICUs, 
although sepsis increased the death rate in females [12, 
13]. According to above studies, the reasons for higher 
mortality in women during critical states, despite pro-

tective role of estrogen on cardiovascular and immune 
systems, have been poorly studied. However, it seems 
that sex differences in pharmacokinetics, susceptibility 
to immunological disorders, unique cytokine responses, 
and sex-related hormone level may explain this results. 

Some studies have postulated better access to health 
care, and better pre-morbid health state for men might 
support them during critical medical condition [10-13]. 
In this study, fewer numbers of patients were older than 
65 years (25.8%); it may be due to age-related effect for 
ICU care. In contrast, young patients were the majority 
(45.2%). An overview of literature shows that the el-
derly patients are selected less for intensive care and the 
likelihood of ICU admission especially after 85 years is 
decreased. While the intensive care beds are limited in 
most hospitals, diagnosis, and end life care are the most 
important factors influencing decision-making for inten-
sive care [14, 15]. This study might represent the fact 
that more selection had been done for younger patients 
with more treatable causes.

In different medical fields, ICU mortality highly de-
pends on the cause of the admission and severity of the 

Table 2. KPS of patients admitted to NICU according to age group 

Age Group Patients 
Number

Minimum
KPS

Maximum
KPS

Mean
KPS SD CI

<45 years 32 0.00 100 68.75 34.52 95(56.30, 81.2)

45-65 years 22 0.00 100 58.64 33.42 95(43.82, 73.45)

>65 years 13 0.00 50 14.62 22.95 95(0.74, 28.49)

Total 67 0.00 100 54.93 37.79 95(45.7, 64.14)

Figure 3. The mean KPS regarding the etiology
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disease. One study indicates that 6.4% to 40% death 
occur among critically ill patients in ICUs [16]. In two 
large multicenter studies, ICU mortality was estimated 
12.4% in 38,000 and 16.6% in 17,000 patients [17]. One 
of the main factors determining mortality in ICU has 
been reported to be advanced age; however, other factors 
as a cardiac state, lower mean arterial blood pressure, 
and tachycardia on admission time have been marked 
[18]. Furthermore, team communication strategies and 
a lower bed-to-nurse ratio have been reported as sig-
nificant factors resulting in lower ICU mortality in one 
study among 69 ICUs in the United States [19]. 

In-hospital mortality of our ICU was 24.73%. We think 
it is a little high and this proportion of mortality during 
admission time could be related to underlying causes and 
severity of critical situations. Most of our patients re-
ferred to NICU had malignant ischemic CVA (34%). Pa-
tients with malignant type of stroke (with carotid or mid-
dle cerebral artery occlusion) are assigned to ICU when 
they are prone to severe brain edema or structural shift-
ing and need for decompressive surgery. These patients 
have a poorer prognosis and higher mortality. Moreover, 
stroke increases parallel with age; this causes the fewer 
favorites outcome. On the contrary, patients with a better 
outcome such as MG, MS, PRES, and ADEM had fewer 
admissions in our NICU. So more advanced age and 
malignant causes among our patients may be the main 
explanation for our mortality rate. 

With improving intensive care for critically ill pa-
tients, it is logical to produce outcome measures by each 
health care system which could help patients’ outcome 
and reduce the burden of care [20]. Beyond the mortal-
ity which is a short-term outcome scale, other factors 
such as QOL, especially when they are evaluated during 
the long-term follow-up, could be a better indicator of 
prognosis. QOL among survivors, will represent a global 
aspect of health status. Many of the studies about inten-
sive care have focused on hospital course and mortality. 
However, to evaluate the effectiveness and efficiency 
of care, it is essential to evaluate the patients and their 
QOLs beyond the hospital course. 

As to this fact for long-term outcome evaluation, we 
focused not only on death rate but also on incorporate 
QOL. It is assumed that QOL is less optimal in criti-
cally ill patients than their matched population, but it 
could improve over the years [21]. One systematic re-
view of QOL in 7,320 ICU survivors demonstrated ow 
QOL for all aspects of health at baseline and 6 months 
to 14 years after discharge [22]. Our results showed 
that in total population physical scores for QOL after 

one year had been low compared to the general popu-
lation (mean KPS=54.93).

Following successful discharge, 45% of patients 
were in a good functional state with no need for spe-
cial assistance (KPS 80, 90, and 100). 42% were able 
to perform personal activity and needed some varying 
degrees of support. Only 3% of patients required spe-
cial care (KPS 10, 20, 30, and 40). Therefore, most of 
the patients were living independently or needed mini-
mal support and were able to do most personal needs. 
We speculate that it may have two reasons. First, as 
this study showed both in-hospital and out-hospital 
mortality occurred in more severe cases (mostly isch-
emic CVA), these patients have a limited capacity of 
complete recovery, whereas other diseases without 
neuronal involvement may not have this limitation. 

Therefore, if patients were discharged successfully, and 
survived after one year, they had less severe underlying 
disease with the more acceptable outcome. Second, the 
number of our sub-special ICU beds is limited (just four 
beds apart from other special ICU beds in the hospi-
tal); therefore, it is preferred to prioritize the critically 
ill patients with potent reversible causes during the pa-
tients’ referral to NICU. After ischemic CVA that was the 
most common indication of critical care, more revers-
ible causes (SE, ICH, GBS) were common diseases in 
our NICU; patients with these group of diseases usually 
could return to near normal life if they are given a suit-
able care in and out of the hospital. This result is also 
seen in other studies. For example, in a study conducted 
in 2004, 58% of 173 patients could come back to equiva-
lent employment after one year [23].

The minority of our patients (3%) who were alive after 
one year had a severe disability and needed equivalent 
institutional care. Some other studies have reported the 
opposite though. On the other hand, their survivors re-
quired notable supportive care after the serious illness 
[24]. One study conducted by Covinsky and colleagues 
in 1994 showed that one-third of critically ill patients 
had required care-giving support during 12 months fol-
lowing discharge [25].

Another study conducted by Swoboda and Colleagues 
in 2002 demonstrated that 60% of patients in the general 
surgery ICU had received a moderate to high degree of 
care by their family between 1 and nine months after a 
prolonged illnesses and 44.9% had to quit the work after 
one month [26]. In one survey on informal caregiver bur-
dens in 2007, an average of 6 hours of patient’s assistance 
among 24 hours has been reported [27]. This discrepancy 
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in results could be due to different types of patients and 
their problems (surgical versus medical), the patients’ se-
lection policy, ICU complications, and duration of ICU 
stay, all being different from hospital to hospital.

Mortality during one-year follow-up was 24% and more 
prevalent in the poor physical state (58% in patients with 
stroke). Malignant underlying causes and long-term dis-
abilities (MCA infarction, brain tumor, etc.), which result 
in a poor outcome, may be the main reason. Patients with 
ischemic CVA usually have adjacent co-morbid diseases 
and predisposing factors such as diabetes, hypertension, 
and heart failure that impact their outcome and mortality 
[28-30]. Furthermore, these physically disabled patients 
are more prone to stroke complications, recurrent stroke 
and recurrent trauma which enhance the risk of death. 

In a study conducted by Loor et al. showed that im-
paired swallowing and incontinence, a severity marker of 
stroke were associated with mortality during one month 
after stroke. Indeed recurrent falling and the femoral 
fracture was the reason of mortality in 8% of their pa-
tients [31]. Challenging condition and poor care-giving 
after discharge could be another reason. More recently, 
the trend has gone hopefully toward the continuity of 
care for seriously ill patients after ICU care and hospi-
talization. It has profound effects on their outcomes [32]. 

In contrast to ischemic stroke, we had good results with 
SE, PRES, MG, and ADEM; they mostly came back to 
an acceptable range of daily activity or equivalent em-
ployment although the number of these patients was not 
enough to have a careful assessment.

This study has some methodological limitations: Lim-
ited time of retrospective cohort study. We recommend 
a large cohort study with regular periodical follow-up 
to achieve a more reliable conclusion; A short period of 
follow-up. Long-term assessment of QOL after critical 
care could be more ideal; Focusing mainly on physical 
disability. Cognitive and mental evaluation is one of the 
important aspects of patients’ assessment after critical 
care; While we gathered the data by phone interview, its 
reliability may be affected; Few beds and a small num-
ber of patients which may not reflect a global aspect of 
NICU outcome. A multicenter study with more number 
of neurology patients is recommended. 

5. Conclusion

Many factors (age, sex, co-morbid diseases, and pre-
vious health state) could affect the outcome in Neuro-
Critical Intensive Care Unit. Although there is a signifi-

cant improvement in managing of critically ill patients 
in ICU, some of them, especially patients with notably 
permanent neuronal damage, may not benefit from it 
anymore. In contrast, diseases such as MG, ADEM, and 
PRES which do not destroy the neurons permanently 
show a good outcome. Therefore, it is important to iden-
tify patients who benefit more from NICU during deci-
sion making for ICU admission. 

QOL is lower in NICU survivors compared with gen-
eral population, and different patients need support, but 
if patients’ selection and out-of-hospital care are done 
appropriately and continuously, more patients can live 
independently or even come back to their work. These 
facts are raised from our study, and these cannot be ap-
plied to the whole population of critically ill patients. 
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Appendix 1.The Karnofsky Performance Scale

Description Percent (%)

 Normal; no complaints; no evidence of disease 100

 Able to carry on normal activity; minor signs or symptoms of disease 90

 Normal activity with effort; some signs or symptoms of disease 80

 Cares for self; unable to carry on normal activity or do work 70

 Requires occasional assistance, but is able to care for most personal needs 60

 Requires considerable assistance and frequent medical care 50

 Disabled; requires special care and assistance 40

 Severely disabled; hospitalization indicated although death not imminent 30

 Very sick; hospitalization necessary; requires active support treatment 20

 Moribund; fatal processes progressing rapidly 10

 Dead 0
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