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Stroke is a syndrome of rapid loss of focal or global 
cerebral function with symptoms usually lasting 
more than 24 hours or leading to death with no 

apparent cause other than that of vascular origin.8Of all 
strokes, 87% are ischemic and 10% are intracerebral 
hemorrhagic strokes, whereas 3% are subarachnoid 
hemorrhage strokes.7

 Stroke is the third most common cause of death in 
developed countries, exceeded only by coronary artery 
disease and cancer.12The WHO estimates that about 15 
million people worldwide suffer a stroke every year.12 Of 
these, 5 million die (3 million women and 2 million men) 
and another 5 million are left permanently disabled. 
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 Stroke is a syndrome of rapid loss of focal or 
global cerebral function with symptoms usually 
lasting more than 24 hours or leading to death 
with no apparent cause other than that of vascular 
origin. This prospective observational study was 
done on 200 patients with acute ischemic stroke 
to analyze the prognostic signifi cance of random 
blood sugar on admission to the fi nal outcome. 
The mean blood sugar level was 8.3 mmol/L 
(±3.0 mmol/L). Hyperglycemia was present in 
133 (66.5%) patients. Hyperglycemia (sugar > 
7mmol/L) on admission is directly correlated 
with the fi nal outcome at one month (P=0.000).
 Key Words: Hyperglycemia, ischemic 
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 Certain subgroups of the stroke population may 
benefi t more than others from specifi c rehabilitation 
services and that, in order to achieve the most effi cient 
use of such services, it is important to identify predictors 
that discriminate between stroke patients with good 
and poor outcomes. Many demographic, radiological, 
neurophysiological and neurological determinants have 
been studied either individually or in combination to 
predict stroke outcome. One of the commonly studied 
factors that isassociated with outcomes is random blood 
sugar on admission.

 Hyperglycemia,defi ned as a blood glucose level > 
7mmol/L is common in patients with acute stroke and is 
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associated with poor functional outcome.3,4,5,17 In stroke 
patients, hyperglycemia can be present in upto32% 
of patients without diabetes and 81% of patients with 
diabetes.1Stress hyperglycemia may be the most common 
cause,4 although newly diagnosed diabetes is also 
important.5

Recovery after Stroke
 After an acute stroke, most functional recovery occurs 
within the fi rst 2 months.2Randomized controlled trials 
show that rehabilitation in this early post-stroke period 
is most benefi cial and effective for early recovery.6 
Some studies have shown that there is less functional 
recovery at 4 to 5 months post-stroke and after 6 months 
little further functional recovery can be expected.15In the 
Framingham study on the infl uence of gender and age 
on disability following ischemic stroke, among ischemic 
stroke survivors who were ≥65 years of age, the following 
disabilities were observed at 6 months after stroke:9

• 50% had some hemiparesis
• 30% were unable to walk without some assistance 
• 46% had cognitive defi cits
• 35% had depressive symptoms
• 19% had aphasia 
• 26% were dependent in activities of daily living 
• 26% were institutionalized in a nursing home.

Measures of outcome

 One of the most frequently used scale to assess 
fi nal outcome is the modifi ed Rankin scale (MRS).16 
It measures functional independence on a seven grade 
scale.14The MRS has been used as a measure of stroke-
related handicap in many interventional trials and is 
frequently used as a global measure of the functional 
impact of stroke.10Bad outcome is considered when the 
MRS score is more than two.

Objective of the study

 To analyze the prognostic signifi cance of random 
blood sugar on admission to outcome of ischemic stroke

Methodology

Cases

 Two hundred patients admitted with the diagnosis of 
acute ischemic stroke in different general medical and 
high dependency wards of Tribhuvan University Teaching 
Hospital, Maharajgunj, were included in the study. 

Design

 The study is a prospective observational study.

Set ting

 General medical, neurology and high dependency 
wards of Tribhuvan University Teaching Hospital, 
Maharajgunj.

Steps

 The diagnosis of an acute ischemic stroke was done 
clinically and confi rmed with computed tomography scan 
of the head. Random blood sugar was measured at the 
time of arrival in the emergency room. Hyperglycemia 
was defi ned as random blood sugar above 7.0 mmol/L.
No active interventions were done apart from the standard 
care.The patients were followed up after one month of 
onset of stroke in the medical outpatient department. Those 
patients who did not come for follow up were interviewed 
by means of phone calls. The functional independence 
was calculated by using the Modifi ed Rankin Scale. The 
various demographic and clinical data were entered into 
the computer based statistical analysis software (SPSS-
20). Descriptive as well as analytical computations were 
done.

Results

 The total number of patients included in the study 
was 200. Male patients numbered 108 (54%) and female 
patients numbered 92 (46%). The age range of the patients 
was from 18 to 92 years (Mean was 61.46 ± 16.3). Twenty 
nine out of 200 (14.5%) patients were diabetic. 

 The mean blood sugar level was 8.3 mmol/L (±3.0 
mmol/L). Hyperglycemia was present in 133 (66.5%)
patients. Hyperglycemia was present in 72.4% of the 
patients with diabetes and 65.6% of patients without 
diabetes. Out of those with hyperglycemia only 15.8% (21 
out of 133) had diabetes (Figure 1).

 Figure 1: Distribution of hyperglycemia among 
diabetics and non-diabetics

 The mean MRS score was 3.58 (± 1.5). The distribution 
of the Modifi ed Rankin Scale scores among the patients is 
as shown in the following fi gure (Figure 2).
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 Figure 2: The Modifi ed Rankin Scale scores of the 
patients

 The statistical signifi cance of the relationship of blood 
sugar to fi nal outcome at one month as measured by the 
MRS score is summarized in the table 1.

Blood 
Sugar

(mmol/L)

Good 
Outcome

(MRS ≤ 2)

Bad 
Outcome
(MRS >2)

Chi Square 
Result

<7 46 21

0.0007-10 2 93

>10 0 38

Total 48 152 200

 Table 1: Relationship of blood sugar to fi nal outcome

Discussion

 Hyperglycemia can increase brain injury by several 
mechanisms. It causes increased tissue acidosis from 
anaerobic metabolism, generates toxic free radicals, and 
leads to increased blood brain barrier permeability.11 
Hyperglycemia worsens ischemic damage in animal 
models of stroke and glucose reduction decreases ischemic 
damage in experimental models.11Acute hyperglycemia is 
also associated with reduced salvage of penumbral tissue 
and greater fi nal infarct size by neuroimaging.13

 Hyperglycemia was common in our study (66.5%). 
That hyperglycemia was present in 72.4% of the patients 
with diabetes and 65.6% of patients without diabetes is 
also consistent with studies done outside our center.1

 It can be seen in table 1 that more patients who became 

functionally independent at one month had normal blood 
sugar on admission than those who were functionally 
dependent on others. It can also be seen that as the level 
of blood sugar rises above normal, the number of patients 
with functional dependence also increased. None of the 
patients with blood sugar level above 10 mmol/L had 
good outcome at one month. And it can be seen that 
these relationships of hyperglycemia to fi nal outcome 
at one month are highly signifi cant (P = 0.000). This 
fi nding is also consistent with the studies done outside our 
center.3,4,5,17

Conclusion

It can be concluded that hyperglycemia on admission 
strongly predicts the prognosis of patients with acute 
ischemic stroke at one month. 
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