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Background: Stroke is the 2nd largest cause of mortality world over. In the intensive care unit 
(ICU), severity scales are crucial adjuncts of treatment for anticipating patient outcomes, 
comparing quality of care, and stratification for clinical studies. They are an important aspect 
of making better health-care judgments and identifying people with unusual outcomes. 
This study was conducted to assess and compare Acute Physiology and Chronic Health 
Evaluation II (APACHE II) score and National Institutes of Health Stroke Scale (NIHSS) score 
as predictors of mortality in cerebrovascular accident (CVA) patients admitted in medical 
intensive care unit (ICU) of tertiary care center, Rewa. Aims and Objectives: To evaluate 
APACHE II score, NIHSS score and APACHE II + NIHSS score as a predictor of short term 
mortality in CVA patients. Materials and Methods: This was a cross-sectional, analytical 
study conducted in the Department of Medicine, Sanjay Gandhi Memorial Hospital, associated 
with Shyam Shah Medical College, Rewa (M.P), between January 2020 and June 2021. 
The APACHE II score, NIHSS score, and APACHE II+NIHSS scores were calculated for 
each patient on day of admission and patients were followed up for a maximum period of 
7 days. The area under receiver operating characteristic (ROC) curve was used to measure 
the ability of these scoring systems to forecast the prognosis, to find the best dividing value. 
Results: Out of 154 patients of CVA, 102 were male and 52 were female. In both sexes, 
the highest frequency of CVA was seen in those over 55 years of age. The mean age of 
the participants in the study was 62.70±12.62 years while it was 61.98±12.83 years for 
males and 64.13±12.19 years for females. The mean APACHE II score in death group was 
29.45±10.095, mean NIHSS score in death group was 32.45±6.486, and the mean of both 
scores combined in death group was 61.91±14.017 and the mean of APACHE II score in 
survival group was 12.92±6.478, mean NIHSS score in survival group was 14.09±8.099, 
and the mean of both scores combined in survival group was 27.76±14.090. The APACHE 
II score had an area under the curve (AUC) of 0.919 which is slightly more than the NIHSS 
score which had the AUC of 0.913 and the sum of the two scores had the highest area 
under the ROC curve which is 0.947. According to Youden’s index, the dividing value for 
the APACHE II score is 21, the NIHSS score is 22, and APACHE II+NIHSS score was 42. 
Conclusions: Application of APACHE II and NIHSS scores provides an objective method to 
decide prognosis and plan management of CVA patients. It also helps in deciding whether 
the patient needs to manage in neurology ward or ICU depending on the dividing value. Both 
the scores have good ability to predict the short-term prognosis of CVA patients and the 
combination of these two can provide an even better measure of mortality.
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INTRODUCTION

A stroke, also called as a cerebrovascular accident (CVA), 
is a sudden start of  a neurologic deficit caused by a focal 
vascular etiology. As a result, the clinical definition of  stroke 
is utilized, and laboratory procedures such as brain imaging 
are used to confirm the diagnosis.1 Stroke is the 2nd largest 
cause of  mortality, with 6.2 million people dying from it 
in 2015, rising from 830,000 in 2000 worldwide. It is also 
the second most common cause of  disability world over.1 
Stroke is one of  the leading causes of  death and disability 
in India. The estimated prevalence rate of  stroke ranges 
from 84–262/100,000 in rural areas and 334–424/100,000 
in urban areas. The incidence rate is 119–145/100,000 
based on the recent population-based studies.2

In the intensive care unit (ICU), severity scales are crucial 
adjuncts of  treatment for anticipating patient outcomes, 
comparing quality of  care, and stratification for clinical 
studies. They are an essential part of  improvement 
in clinical decisions and in identifying patients with 
unexpected outcomes. Although the prediction models 
confront several problems, efficient implementation of  
these models aids in timely decision-making and lowers 
health-care bills.3

Although the Acute Physiology and Chronic Health 
Evaluation II (APACHE II) scoring system has been validated 
for benchmarking and mortality forecasts, only a few papers 
have been published to show that it is effective in neurological 
patients.4 The National Institutes of  Health Stroke Scale 
(NIHSS) is a metric used by health-care practitioners to 
objectively evaluate the damage produced by a stroke. The 
NIHSS consists of  11 items, each of  which is scored on a 
scale of  0–4 for a certain ability. A score of  0 for each item 
shows normal function in that particular skill, whereas a 
higher number suggest some amount of  impairment.5

The combination of  the two scores was also used by 
Zhao et al.,6 in their study as prognostic markers in acute 
cerebral hemorrhage patients to assess its superiority over 
either score when used alone. We, in our study, have also 
compared the sum of  APACHE II and NIHSS score with 
both the scores when used separately.

The following study aims to compare the short-term (7 day) 
outcome of  the patients admitted with the diagnosis of  
stroke with values of  each of  the two scoring systems to 
determine the ability of  each of  the two scoring systems 
to predict short-term mortality. On conducting a detailed 
literature review, it is found that very few studies comparing 
the above two scores have been conducted in the Indian 
medical setup and hence the importance of  conducting 
this research.

Aims and objectives
To evaluate APACHE II score, NIHSS score and 
APACHE II + NIHSS score as a predictor of  short term 
mortality in CVA patients.

MATERIALS AND METHODS

The present prospective cross-sectional analytical study 
carried out in ICU of  the Department of  Medicine, 
Sanjay Gandhi Memorial Hospital (SGMH), Rewa. A total 
of  154  cases of  CVA primarily diagnosed by clinical 
examination and further evaluated by available Brain 
imaging modality, namely, computed tomography (CT) 
scan and magnetic resonance imaging (MRI) were taken 
for study during a period from January 2020 to June 2021. 
Detailed history was taken and thorough examination 
(general and systemic) of  patient, GCS score grading 
and NIHSS scoring were done. Informed consent was 
obtained from patients. The study was pre-approved by 
the Institutional Ethics Committee for the final permission.

Inclusion criteria
•	 All patients more than 15 years of  age presenting with 

1st  episode of  stroke in medical intensive care unit, 
SGMH, Rewa, were included in the study.

Exclusion criteria
The following criteria were excluded from the study:
•	 Patients <15 years of  age
•	 Patients with prior stroke
•	 Patients with stroke having comorbidities such as

•	 Chronic kidney disease
•	 CLD
•	 Coronary artery disease patients
•	 Brain tumors
•	 Post-traumatic intracranial hemorrhage.

Detailed history was recorded with respect to presenting 
symptoms, type of  exposure, and a complete general and 
systemic examination was carries out.

Patient’s pro forma was maintained which included the 
clinicodemographic particulars, investigations of  the 
patients, and final calculated APACHE II, NIHSS, and 
APACHE II + NIHSS scores on the day of  admission. 
The patients were followed up for a period of  maximum 
7 days. The outcome of  the patients at the end of  1 week 
was determined as survivors (which includes the deeply 
comatose patients and patients on ventilatory support or 
inotropic support at the end of  1 week) and expired (which 
includes both in hospital and post discharge mortality). The 
study was approved by ethical committee of  the institute 
and informed consent was obtained from every case.
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Statistical analysis
Data were collected and managed on an Excel worksheet 
and the mean values were calculated and denoted as 
mean±standard deviation. Appropriate statistical tests 
were used to determine significance of  values. APACHE II 
score, NIHSS, and APACHE II + NIHSS for each patient 
were correlated with the outcome within the 1st week and 
receiver operating characteristic (ROC) curves for each 
were obtained using SPSS software. P<0.05 was considered 
statistically significant. Youden’s index was also measured 
using the ROC curves on SPSS software to find the best 
dividing value for all the three scores. It allows for the 
selection of  an ideal dividing value (cutoff  point) for a 
diagnostic marker while also measuring its usefulness.

RESULTS

Out of  154 patients of  CVA, 102 were male and 52 were 
female. The maximum prevalence of  CVA was observed 
in the age group of  56–65  years (28.57%) in both the 
sexes (Table 1).

The mean APACHE II score in the death group is 
29.45±10.095, mean NIHSS score in the Death group 
is 32.45±6.486, and the mean of  both scores combined 
in the death group is 61.91±14.017 and the mean of  
APACHE II score in the survival group is 12.92±6.478, 
mean NIHSS score in the survival group is 14.09±8.099, 
and the mean of  both scores combined in the survival 
group is 27.76±14.090 (Table 2).

The APACHE II score has an area under the curve (AUC) 
of  0.919 which is slightly more than the NIHSS score 
which has the AUC 0f  0.913 and the sum of  the two 
scores has the highest area under the ROC curve which 
is 0.947. According to Youden’s index, the dividing value 
for the APACHE II score was 21, the NIHSS score was 
22, and APACHE II+NIHSS scores was 42 (Table  3)
(Figure 1).

DISCUSSION

In the present study, the mean age of  males was 
61.98±12.83  years and the mean age of  females was 
64.13±12.19 years. The overall mean age of  patients in 
our study was 62.71±12.62  years which correlated with 
the study conducted by Maskey et al., (mean age 63 years).7 
The distribution of  stroke is maximum in the age group 
of  51–60 years which comprised 30.5% of  total patients 
which closely correlates with the study done by Ukoha 
et al.,8 and Maskey et al.7 Similar observation was found 
in studies conducted by Aiyer et al.,9 where it was shown 
that 64% belonged to more than 50 years.

In the present study, young stroke (age ≤45  years) 
comprised 12.34% of  all patients which closely correlates 
with the study done by Sallam and Al-Aghbari10 (13.6%), 
Gauri et al.,11 (19%), and Chitrambalam et al.12

The increase in the distribution of  stroke among patients 
more than 50 years can be due to atherosclerosis. Among 

Table 1: Distribution of cases according to age 
and sex
Age  
(in years)

Males 
Mean age 

61.98±12.83

Females 
Mean age 

64.13±12.19

Total 
Mean age 

62.70±12.62
No % No % No %

≤45 16 15.68 03 5.76 19 12.33
46–55 23 22.54 12 23.07 35 22.72
56–65 26 25.49 18 34.61 44 28.57
66–75 20 19.60 10 19.23 30 19.48
>75 17 16.66 09 17.30 26 16.88
Total 102 100.0 52 100.0 154 100.0

Table 2: Mean score comparison of CVA 
patients in the survival group and death group
Outcome APACHE ii NIHSS APACHE2+NIHSS
Death 
group 
(Mean)

29.45±10.095 32.45±6.486 61.91±14.017

Survival 
group 
(Mean)

12.92±6.478 14.09±8.099 27.76±14.090

P<0.001 statistically significant, CVA: Cerebrovascular accident, NIHSS: National 
Institutes of Health Stroke Scale, APACHE II: Acute Physiology and Chronic Health 
Evaluation II

Figure 1: Receiver operating characteristic curve of Acute Physiology 
and Chronic Health Evaluation II (APACHE II), National Institutes of 
Health Stroke Scale (NIHSS), and APACHE II+NIHSS curves showing 
area under the curve for all the three scores. Maximum area under the 
curve is for APACHE II+NIHSS score followed by APACHE II score 
and the least is of NIHSS score
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young age group, it can be due to changing lifestyles, 
sedentary habits, rising stress levels, etc.13 In the present 
study, the male-to-female ratio was 1.97:1 which correlates 
with the study done by Aiyar et al., (1.9:1).9

In our study, the mean APACHE II score in the death group 
is 29.45±10.095, mean NIHSS score in the death group 
is 32.45±6.486, and the mean of  both scores combined 
in the death group is 61.91±14.017 and the mean of  
APACHE II score in the survival group is 12.92±6.478, 
mean NIHSS score in the survival group is 14.09±8.099, 
and the mean of  both scores combined in the survival 
group is 27.76±14.090. This result correlates closely with 
the results of  Zhao et al.,6 Wang et al.,14 and Li et al.15

In the present study, ROC curve was drawn for all the 
three scores namely APACHE II score, NIHSS score, and 
APACHE II+NIHSS scores. The APACHE II score had 
an AUC of  0.919 which is slightly more than the NIHSS 
score which had the AUC 0f  0.913 and the sum of  the two 
scores had the highest area under the ROC curve which 
is 0.947. According to Youden’s index, the dividing value 
for the APACHE II score was 21 and the NIHSS score 
was 22. These findings are consistent with those of  Zhao 
et al.,6 who discovered that the areas under the ROC curve 
of  APACHE II and NIHSS scores in forecasting CVA 
prognosis were 0.853 and 0.845, respectively, using 15 
and 17 as the dividing value. They also concluded that the 
predictive accuracy of  the combined model was better than 
either used alone. Similar findings were also established by 
Wang et al.14

Our study establishes strongly what the previous studies 
observed that both the scores either used separately or 
together have very strong ability to predict the mortality 
in CVA patients. These must be routinely applied in all the 
stroke patients being admitted in the hospital to decide 
the prognosis and plan the line of  management of  the 
stroke patients for proper usage of  hospital’s and patients 
resources, and timely intervention for better outcomes. It 
also helps in deciding whether the patient needs to manage 
in neurology ward or ICU depending on the dividing value.

Limitations of the study
1.	 The case selection for this study was sequential case 

selection.

2.	 The study had small sample size.
3.	 The study does not evaluate the correlation of  the 

scores with functional outcome (morbidity).

CONCLUSIONS

The distribution of  stroke was found to be more among 
patients aged more than 55 and was more common in 
males than females. From the comparison of  APACHE II 
score and NIHSS score, it can be concluded that both the 
scores are good at predicting the short-term outcome in 
terms of  mortality in stroke patients and the combination 
of  the two scores is slightly better than either used alone.
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