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ABSTRACT

Background: Stroke is the 2" most common cause of death worldwide and the third most common
cause of death in the developed world. Among the stroke subtypes, ischemic stroke is more common.

Aim: to determine the neurologic impairment after anterior circulation acute ischemic stroke at the time
of admission and to determine the functional outcome on 7™ day.

Methods: This descriptive cross sectional study was conducted in Department of Neurology, Sheikh
Zayed Medical College, Rahim Yar Khan over a period of twenty months. Two hundred sixty patients
of both sexes with acute ischemic stroke and fulfilling the selection criteria were included. Various
known risk factors were noted. NIHSS score was measured at the time of admission and on the
seventh day Barthel Index was calculated for functional recovery.

Results: Of the 260 patients enrolled in the study, 163(62.7%) were males and 97 (37.3%) were
females, with age ranging from 20 years to 80 years and a mean age of 58.13+10.16 years.
Neurological impairment at presentation was assessed by NIHSS. The score ranged between 3-26.
The functional outcome was evaluated on the 7th day using Barthel index (BI), which ranged from 0 to
80. NIHSS score was found to be a good predictor of functional outcome in pts with ischemic stroke.
Conclusion: The NIHSS score is a good predictor of pt's recovery after stroke. Knowing the pt’s
neurological impairment & predicted outcome can guide physician regarding the prognosis and

management plan.

Keywords: Stroke, Barthel Index, NIHSS, Recovery of function. CT scan

INTRODUCTION

Stroke is the second most common cause of death
worldwide and the third most common cause of death
in the developed world®. Strokes cause over 5.5
million deaths annually and two thirds of these occur
in the developing world. Among the stroke subtypes,
ischemic stroke is more common, and 87% of all
strokes worldwide are ischemic in origin®According
to one report, the 30-day mortality for ischemic stroke
was 8 to 12% for people 45 to 64 years of age3. In
the Framingham Heart Study, among survivors of an
ischemic stroke who were 65 years of age or older
and were evaluated 6 months after the event, 50%
had some evidence of hemiparesis, 30% were unable
to walk without assistance, 19% had aphasia, and
26% were institutionalized”. According to WHO
estimates in 2001, 86% of deaths related to stroke
worldwide occurred in developing countries®, and
both stroke and coronary heart disease occur about
10 years earlier, on average, than in the rest of the
world®. Most of the data from Pakistan come from
hospital-based case series’. The estimated annual
incidence of stroke in Pakistan is 250 per 100,000
population, which is projected to an estimate of
350,000 new cases every yearg. A recent study
conducted in the urban slums of Karachi (the largest
metropolitan city of Pakistan) estimated a 21.8% life-
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time prevalence of stroke and/or transient ischaemic
attack (TIA) in individuals aged 35 years and older®.
Rigorous epidemiological and community-based
stroke data from Pakistan are lacking’. The burden of
stroke on the society is immense with emotional, financial
and functional loss that is difficult to estimate.

The first few days after stroke are critical as
patients may dramatically improve or worsen as
various pathologic processes are affecting the final
outcome™. In general, longer the delay in onset of
recovery, poorer the prognosis. So immediate in-
hospital outcome predicts the long term prognosis.™
Early and accurate outcome assessment is essential
for evaluation, treatment planning, guidance of
patients and relatives and in the search for new
treatment strategies’>. With CT scan remaining the ideal
modality for early diagnosis and is usually available, it is
possible that risky and new therapies could be
administered within few hours after onset of stroke™>**

Early prediction of stroke outcome might
improve by developing a clinical scale'®. Several
such scales have been developed to quantify
neurologic impairments following the ischemic stroke.
The National Institute of Health Stroke Scale (NIHSS)
is a quantitative measure of stroke-related neurologic
deficit that has proven intra- and inter-rater reliability
and has predictive validity for both early and long-
term stroke outcome.™ It is an attractive candidate
predictor of post hospital disposition because it is
widely accepted, is easy to learn, and can be
performed rapidly on admission. The purpose of this
study was to find out the usefulness of NIHSS as an
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early predictor of prognosis and functional outcome
after acute ischemic stroke.

PATIENTS AND METHODS

This descriptive study was conducted at the
Department of Neurology, Sheikh Zayed Hospital,
Rahim Yar Khan. Patients fulfilling the inclusion and
exclusion criteria were enrolled using non-probability
convenience sampling. The study was performed
between February 2013 to November 2014. Patients
with acute ischemic stroke presenting within 24hrs
after the onset of symptoms and confirmed by CT
scan brain. Patients with non-ischemic stroke
pathology, transient ischemic attack, posterior
circulation stroke, multiple strokes, history of cranial
surgery, severe head trauma and cerebrovascular
malformations were excluded from the study.

260 patients admitted in neurology department
through outpatients and emergency and fulfilling the
selection criteria were taken. Patients were given the
recommended treatment for ischemic stroke during
hospital stay. National Institute of Health Stroke
Scale (NIHSS) score on day 1 and Barthel Index
score on day 7 was measured according to the
prescribed scale. Neurological impairment of patients
after acute ischemic stroke was measured by
National Institute of Health Stroke Scale. It consists
of 11 graded items measuring multiple aspects of the
neurological examination. A score of >25 denotes
very severe neurological impairment, a score
between 16 and 25 severe impairment, a score
between 5 and 15- moderately severe impairment
and a score of less than 5 as mild impairment.
Functional outcome was measured by using Barthel
Index. Barthel index provides a functional
assessment of ten activities of daily living which
included feeding, bathing, grooming, bowels, bladder,
toilet use and mobility on level and stairs. The
maximum score of 100 indicates full independence, a
score of 90 and above indicates patients who have
near full functional independence and at most need
assistance with one or two daily activities. Patients
who die were given a score of zero. Confounding
variables like history of diabetes, hypertension and
heart disease were controlled through matching
Informed consent of patients or relatives were taken.

Data was analyzed using SPSS version 17. The
variables identified were age, sex, occupation,
presenting complaints, previous illness. These
variables were analyzed using simple descriptive
statistics. Mean and standard deviation were
calculated for numeric variables like age, NIHSS
score and Barthel Index score. Percentage was
calculated for variables like sex and presenting
complaints. Patients falling into different score ranges
were also presented as percentage. NIHSS score
and Barthel Index score was measured according to

the prescribed proforma. Regression analysis was
performed with the NIHSS score on day one and
Barthel index score on the 7th day, The significance
level was set to <0.05.

RESULTS

Among the enrolled patients 163(62.7%) were males
and 97(37.3%) were females (Table 1) with ages
ranging from 20 years to 80 years and a mean age of
58.13+10.16 years 132 patients (50.7%) had left
sided ischemic injury in the territory of anterior
circulation and 128 patients (49.3%) had right-sided
ischemic injury. The mean NIHSS score at
presentation was 12.67+6.3, which ranged from 3 to
26 (Table 2). Patients’ functional outcome was
measured using Barthel index on the 7th day, with a
score of ‘0’ assigned to those patients who died and
a score of 100’ to the patients with full recovery. In
this study, Barthel index on the 7th day ranged from 0
to 80 with a mean of 49.20+£19.98 (Table-3). Patients
with hypertension and diabetes mellitus were also
identified. Sixty nine (26.7%) patients were found to
be hypertensive (Table-6) and 45 (17.3%) had
diabetes mellitus. Using Pearson’s correlation
between NIHSS and Barthel Index, there was a
significant negative correlation between them with
correlation coefficient -0.894. This showed that
increase in the score of NIHSS (disability) decreased
the score of Barthel index (functional outcome). Two-
tailed significance was p=0.0001. In regression
model NIHSS score was plotted against Barthel
Index score. Using the linear regression method a
straight line was obtained which accurately predicted
the value of Barthel index and thus functional
outcome. Results showed that 80% of the change in
Barthel Index score was attributable to change in
NIHSS score. The results were significant at
p=0.0001 (Table 4, Fig. 1).

Age factor was also found to have a significant
effect on functional outcome in patients with ischemic
stroke (p=0.030). Elderly patients had poor outcome
as compared with patients in the lower age group.
Factors like gender of the patient, presence of
hypertension, heart disease and the side of the brain
affected were not found to have significant effect on
the functional outcome.

Table 1: Distribution of cases by gender

Gender n Y%age
Male 163 62.7
Female 97 37.3
Table 2: Distribution of cases by NIHSS score range
N n %age
<5 (Mild) 28 10.7
5-15 (Moderate severe) 138 53.3
16-25 (Severe) 83 32.0
> 25 (Very severe) 11 4.0
Mean + SD 12.6 £6.3
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Fig. 1: Regression model
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Table 3: Distribution of cases by barthel index score range

Barthel index score range n %age
0 21 8.0
21-30 17 6.7
31-40 52 20.0
41-50 65 25.3
51-60 31 12.0
61-70 45 17.3
71-80 29 10.7
Mean + SD 49.20 £ 19.98

Table 4: Regression

Variables Coefficient R? P-Value | N
1-NIHSS Score

(Independent) 0.80 0.0001* 260
2-Barthel Index Score

(dependent)

*Value significant at 0.05

DISCUSSION

Stroke is a common neurologic disease and is a
major cause of morbidity and mortality.” ** many of
the patients are left with variable degree of
permanent neurological impairment. This requires
long-term care of such patients to prevent further
complications. There are many risk factors that have
been identified which may predispose a subject to a
catastrophic event like stroke'® The patients with
acute event may show dramatic improvement or
worsening of their functional status over a period of
time.

The functional outcome is influenced by various
factors'® ™ present at the time of onset of this
catastrophic event. The need of early prediction
regarding what the patient’'s functional outcome will
be; is of increasing importance for improving the
quality of life. The early assessment is also essential
for evaluation, treatment planning as well as
guidance of patients and relatives'”.

A large series of trials have shown that it is
appropriate to consider the use of neurologic

impairment scales as primary end points®.
Neurologic scales can provide greater statistical
power than disability or handicap scales and, like
disability and handicap scales, have proven reliability
and validity.

The National Institutes of Health Stroke Scale
(NIHSS) has been widely favored in acute stroke
trials. The National Institutes of Health Stroke Scale
(NIHSS) is widely used to assess the severity of
acute ischemic stroke.™ *® The NIHSS is robust for
use by non neurologists and nurses and also to scale
patients retrospectively from chart records®.

Today, the NIHSS score is used routinely to
assess stroke severity in most stroke centers. The
National Institutes of Health Stroke Scale (NIHSS) is
a clinical assessment and research tool that provides
reliable information that is useful for quantifying
neurological injuries and predicting outcomes after
stroke when performed in a consistent manner % %,
The NIHSS is typically a component of pre-
randomization and post-treatment assessment of
clinical trial participants and generally takes less than
10 minutes to complete at the bedside. It provides a
reliable, reproducible, and validated measure of
stroke severity®’. Also, the NIHSS score and its
components can predict cortical strokes before
neuroimaging is available >

This study was designed to evaluate the clinical
scale NIHSS that would help early prediction of
stroke recovery, as accurate assessment of
prognosis in the first hours of stroke is desirable for
better patient management.

The data of the study shows that the baseline
NIHSS score is a good predictor of outcome after
stroke. The changes in the NIHSS score were most
powerful than any other factor in predicting an
outcome after stroke. Patients with high scores on
NIH scale have low Barthel index scores showing
poor functional recovery. Patients having low scores
at NIH scale have good functional recovery, evident
by their high Bl scores.

In 2004 Ahmad et al showed that NIH scale was
a good predictor of hospital outcome.” Mean age of
patients was 59.9 in that study while it was
58.13+10.16 in this study. NIHSS score range was
between 2 to 28 with a mean of 15.28. In our study it
was from 3 to 26 with a mean of 12.6+6.3. Barthel
index was between 0 and 80 with a mean of 27.9 in
the study of Ahmad et al. In this study it was from 0 to
80 with a mean of 49.20+19.98. Schlegel et al also
showed that NIHSS was good at predicting outcome
in hospital as well as 3 months later when he
compared the scale with other outcome scales™.

Young et al in 2005 combined the results of
acute stroke trials utilizing NIHSS as outcome
measure. He showed that NIHSS improved the
statistical power of the trial and it can be used as a
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powerful marker in stroke trials both as outcome
measure and as primary end point measure®°,

Data collection from a single academic hospital
setting was a study limitation as results from more
settings will give a better idea of usefulness of the
scale. The other limitation was that the functional
outcome was recorded on day 7 after the ischemic
event, though disability of stroke patients can change
over a longer period. However, results from previous
studies suggest that baseline NIHSS score is highly
predictive of 3 months outcome determined by any
neurological impairment scale.

Clinicians and researchers recognize the
shortcomings of the neurologic examination and
related scales in forecasting prognosis. Other ways
are needed to improve the ability to predict outcomes
and to monitor responses to treatment. Compared to
expensive imaging techniques available, the rating
scales are a cost effective means. Potential uses for
the results deduced from the study include early
decision making on aggressiveness of care,
discharge planning and rehabilitation, which is of
particular relevance in the current health care climate
where there are extreme pressures to shorten length
of stay, limit the number of tests and commence
discharge planning soon after the pt's admission.

As described in few past studies, age factor at
the time of stroke has also been found to have an
influence on predicting the functional outcome in
stroke patients. Other factors like side of the brain
involved, hypertension and heart disease were not
important in predicting outcome.

CONCLUSION

Stroke is a common condition encountered in the
medical emergency. This leaves the patients with
variable degree of neurological impairment. NIHSS
score is an independent, valuable and inexpensive
method of detecting the extent of disability and at the
same time predicting the functional outcome in stroke
patient after the acute event. Early prediction of
prognosis and the extent of recovery may help the
physician not only counseling the family members but
also in planning the management of such patients.
Routine use of NIH Stroke Scale in emergency settings is
valuable as it can be learned and practiced easily.

REFERENCES

1. Sarti C, Rastenyte D, Cepaitis Z. International trends in
mortality from stroke, 1968 to 1994.Stroke 2000;31:1588-601.

2.  Roger VL, Go AS, Lloyd-Jones DM, et al. Heart disease and
stroke statistics —2011 update: a report from the American
Heart Association. Circulation 2011;123 (4):e18-e209.

3. Rosamond WD, Folsom AR, Chambless LE, et al. Stroke
incidence and survival among middle-aged adults: 9-year

10.

11.

12.
13.

14.

15.
16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

follow-up of the Atherosclerosis Risk in Communities (ARIC)
cohort. Stroke 1999; 30:736-43.

Kelly-Hayes M, Beiser A, Kase CS, Scaramucci A, D’Agostino
RB, Wolf PA The influence of gender and age on disability
following ischemic stroke: the Framingham study. J Stroke
Cerebrovasc Dis 2003;12:119-26.

Feigin, V. L., Lawes, C. M., Bennett, D. A., Barker-Collo, S. L.
& Parag, V. Worldwide stroke incidence and early case
fatality reported in 56 population-based studies: a systematic
review. Lancet Neurol. 8, 355-369 (2009).

Hashmi, M., Khan, M. & Wasay, M. Growing burden of
stroke in Pakistan: a review of progress and limitations.
Int. J. Stroke 8, 575-581 (2013).

Farooq, M. U., Majid, A., Reeves, M. J. & Birbeck, G.
L. The epidemiology of stroke in Pakistan: past,
present, and future. Int. J. Stroke 4, 381-389 (2009).
Khatri, I. A. & Wasay, M. Can we stop the stroke epidemic in
Pakistan? J. Coll. Physicians Surg. Pak. 21, 195-196 (2011).
Kamal, A. K. et al. The burden of stroke and transient
ischemic attack in Pakistan: a community-based prevalence
study. BMC Neurol. 9, 58 (2009).

Appelros P, Nydevik |, Viitanen M Poor outcome after first
ever stroke: predictors for death, dependency, and recurrent
stroke within the first year stroke 2003; 34: 122-126.

Ropper A H, Brown R H (eds):Adams and Victor’s Principles
of neurology:8" ed. New York, McGraw Hill Inc;Health
Professions Division 2009:746-846.

Weimar C, Kurth T, et al.. Assessment of functioning and
disability after ischemic stroke. stroke. 2002; 33: 2053-59.
Fisher M. Ratan R. New perspectives on developing acute
stroke therapy. Ann Neurol 2003; 53:10-20

Albers GW. Amarenco P. Easton JD. Antithrombotic and
thrombolytic therapy for ischemic stroke: the Seventh ACCP
conference on antithrombotic and thrombolytic therapy. Chest
2004; 126:483S-512S..

Ahmed R, Zuberi B. Stroke scale score and early prediction of
outcome after stroke. J Coll Physicians Surg 2004;14: 267-9
Schlegel D, Kolb S, Luciano J et al. Utility of the NIH stroke
scale as predictor of hospital disposition. Stroke 2003;34:134
Thorvaldsen P, Kuulasmaa K, Rajakangas AM, Rastenyte D,
Sarti C, Wilhelmsen L. Stroke trends in the WHO MONICA
project. Stroke 1997; 28:500-6.

Basharat RA, Yusuf M. Frequency of known risk factors for
stroke in poor patients. Pak J Med Sci 2002; 18: 280-3
Demchuk AM, Buchan AM. Predictors of stroke outcome.
Neurol 2000; 18: 455-73.

International  Stroke Trial Collaborative Group. The
International Stroke Trial (IST): a randomised trial of aspirin,
subcutaneous heparin, both, or neither among 19,435
patients with acute ischaemic stroke. Lancet 1997;349:1569.
Young FB, Weir CJ, Lees KR. Comparison of the National
Institutes of Health Stroke Scale with disability outcome
measures in acute stroke trials. Stroke. 2005;36:2187-2192
Frankel MR, Morgenstern LB, Kwiatkowski T, Lu M et al.
Predicting prognosis after stroke: a placebo group analysis
from the National Institute of Neurological Disorders and
Stroke rt-PA Stroke Trial. Neurology. 2000; 55:952-959.

Tong DC, Yenari MA, Albers GW, O'Brien M. Correlation of
perfusion and diffusion-weighted MRI with NIHSS score in
acute (<6.5 hour) ischemic stroke. Neurology. 1998; 50:864.
Goldstein LB, Bertels C, Davis JN. Inter rater reliability of the
NIH stroke scale. Arch Neurol. 1989;46:660-662.

Sartor EA, Albright K, Boehme AK, Morales, Shaban A,
Grotta JC, Savitz Sl, Martin-Schild S. The NIHSS Score and
its Components can Predict Cortical Stroke. J Neurol Disord
Stroke. 2013 Sep 13;2(1):1026.

Young FB, Lees KR, Weir CJ. Improving trial power through
use of prognosis-adjusted end points. Stroke. 2005;36:597.

350 PIJMHS Vol. 9,NO. 1, JAN — MAR 2015


http://www.ncbi.nlm.nih.gov/pubmed/24482782
http://www.ncbi.nlm.nih.gov/pubmed/24482782
http://www.ncbi.nlm.nih.gov/pubmed/24482782

