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Abstract  

Background and Objective: Cerebrovascular accidents are the most prevalent and significant 

neurological illnesses affecting adults. The objective of this study was to assess the random blood 

glucose levels during the initial stage of ischemic stroke in individuals with diabetes and those without 

diabetes. Additionally, the severity and prognosis of both diabetic and non-diabetic patients were 

examined in connection to hyperglycemia. 

Material and Methods: A study was conducted on a cohort of 40 patients diagnosed with acute 

ischemic stroke who were hospitalized to the Department of General Medicine, Great Eastern Medical 

School and Hospital, Andhra Pradesh, India. The study period spanned from June 2017 to June 2018. 

Results: The majority of our 40 patients were male, consistent with the male preponderance reported in 

the vast majority of research. Fifteen of the patients were between the ages of 51 and 60, making up the 

largest age group. Twenty-two of the 40 patients had high blood pressure, twenty-four had diabetes, 29 

had high cholesterol and a history of a heart attack, and one female patient had atrial fibrillation. About 

half of the male patients had a previous history of alcoholism, and over two-thirds had smoked cigarettes. 

The right side was weak in 36 cases, whereas the left side was weak in 24. 

Conclusion: During the intervening period, it is advisable to prioritize the implementation of effective 

stroke treatment strategies, as well as the restoration of normal body temperature, maintenance of fluid 

balance, and optimization of hemodynamics. Failure to do so may potentially compromise the positive 

prognosis, even in patients with normal blood sugar levels. 

Keywords: clinical outcomes, hyperglycemic, ischemic stroke 

 

Introduction 

Stroke is a prominent contributor to mortality rates and the occurrence of chronic impairment in the 

Indian population. Stroke is a significant contributor to premature mortality and disability in low- and 

middle-income nations such as India. This is primarily influenced by shifts in population demographics 

and exacerbated by the rising frequency of modifiable risk factors 
[1, 2]

. 

Cerebrovascular accidents (CVAs) are the most prevalent and significant neurological illnesses affecting 

adults. Approximately 50% of neurological illnesses observed in general hospitals can be attributed to 

stroke. Cerebrovascular accident encompasses various conditions, including ischemic stroke, 

hemorrhagic stroke, and cerebrovascular anomalies such as intracranial aneurysm, arteriovenous 

malformation, and cortical venous thrombosis. Stroke is the second leading cause of mortality among 

non-communicable disorders, following heart disease 
[3, 5]

. 

The implementation of efficacious hypertension medication has resulted in a notable decrease in the 

incidence of stroke. The presence of diabetes mellitus is a significant risk factor in the development of 

stroke due to its relationship with both microvascular and macrovascular diseases. The majority of 

individuals diagnosed with diabetes who also experience a stroke exhibit elevated levels of glycosylated 

hemoglobin, suggesting that a significant proportion of these patients have poorly managed diabetes. 

Individuals with diabetes and stress-induced hyperglycemia are prone to experiencing massive strokes, 

which often lead to unfavorable outcomes. The incidence of stroke is twice as high in individuals with 

diabetes compared to those without diabetes 
[6, 8]

. 

Hypertension frequently coexists with diabetes and contributes to the progression of atherosclerosis, 

hence facilitating the development of intracranial small vessel disease and heart disease, which in turn 

increase the likelihood of lacunar and embolic infarction, respectively. Multiple risk factors contribute to 

the prognosis of stroke. Hyperglycemia, fever, and neuroprotective drugs are extensively investigated 

topics within the academic community 
[9, 11]

. 

The objective of this study was to assess the random blood glucose levels during the initial stage of 
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ischemic stroke in individuals with diabetes and those without diabetes. Additionally, the severity and 

prognosis of both diabetic and non-diabetic patients were examined in connection to hyperglycemia. 

 

Materials and Methods 

A study was conducted on a cohort of 40 patients diagnosed with acute ischemic stroke who were 

hospitalized to the Department of General Medicine, Great Eastern Medical School and Hospital, Andhra 

Pradesh, India. The study period spanned from June 2017 to June 2018. 

 

Inclusion Criteria 

 Patients must be older than forty. 

 This is the patient's first expected cerebrovascular accident. 

 Blood sugar measured within 24 hours after the stroke started 

 

Exclusion Criteria 

 Patients admitted following a stroke lasting twenty-four hours 

 Patients who had intravenous glucose administered either prior to or during the research period 

 It was not possible to find patients with trustworthy diabetes information. 

 

Results 

In our study with a sample size of 40 patients, it was observed that a significant proportion of the 

participants were male, indicating a prevalent male preponderance as often observed in several 

investigations. The majority of the patients, specifically fifteen individuals, fell within the age range of 

51 to 60. Out of the total sample size of 40 patients, it was found that 32 individuals exhibited symptoms 

of hypertension, 34 individuals were diagnosed with diabetes, 29 individuals experienced 

hypercholesterolemia, 3 individuals had a documented history of myocardial infarction, and a single 

female patient presented with atrial fibrillation. A majority of the male patients, namely over two-thirds, 

reported being smokers, while over half of them had a documented history of alcohol consumption. A 

total of 36 individuals had symptoms of right-sided weakness, while 24 patients presented with left-sided 

weakness. 

 
Table 1: Gender wise distribution 

 

Sr. No. Gender Frequency % 

1. Male 30 75.0 

2. Female 10 25.0 

3. Total 40 100.0 

 

Table 1 presents the distribution of patients employed in the study according to gender. Out of the total 

sample size, 30 individuals were identified as males, while 10 individuals were identified as females. 

 
Table 2: Age wise distribution 

 

Sr. No. Age (Years) Frequency % 

1. 40-50 08 20.0 

2. 51-60 10 25.0 

3. 61-70 10 25.0 

4. 71-80 12 30.0 

 Total 40 100.0 

 

Table 2 presents the age-wise distribution of the patients included in the study. The majority of patients 

fell into the age groups of 71-80 and 51-70, showing that these age ranges were the most prevalent 

among the study participants. 

 

Risk factors 

 
Table 3: Hypertension 

 

Sr. No. Yes/No Frequency % 

1. No 18 45.0 

2. Yes 22 55.0 

 Total 40 100.0 

 

Table 3 presents the patient cohort utilized in the investigation, consisting of 18 individuals diagnosed 

with hypertension and 22 individuals without hypertension. 

 
Table 4: Diabetes mellitus 
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Sr. No. Yes/No Frequency % 

1. No 16 40.0 

2. Yes 24 60.0 

 Total 40 100.0 

 

Table 4 presents the data on patients included in the study, namely those diagnosed with diabetes 

mellitus. Out of the total number of patients, 24 individuals had diabetes mellitus, while 16 individuals 

did not have this condition. 

 
Table 5: Dyslipidemia 

 

Sr. No. Yes/No Frequency Percent 

1. No 11 27.5 

2. Yes 29 72.5 

3. Total 40 100.0 

 

Table 5 provides the data pertaining to the employment status of patients included in the study, 

specifically focusing on individuals with Dyslipidemia. Out of the total sample size, 29 patients were 

identified as having Dyslipidemia, while 11 patients did not exhibit this condition. 

 
Table 6: Smoker 

 

Sr. No. Yes/No Frequency % 

1. No 24 60.0 

2. Yes 16 40.0 

3. Total 40 100.0 

 

Table 5 summarizes the data pertaining to the employment status of patients included in the study, 

specifically focusing on individuals with Dyslipidemia. Out of the total sample size, 29 patients were 

identified as having Dyslipidemia, while 11 patients did not exhibit this condition. 

 

Discussion 

In our investigation with a sample size of 40 patients, a significant proportion of the participants were 

identified as male, indicating a prevailing male predominance. This observation aligns with the findings 

often reported in similar studies. The majority of the patients, specifically fifteen individuals, fell within 

the age range of 51 to 60 years. Out of the total sample size of 40 patients, 22 individuals were diagnosed 

with hypertension, 24 individuals had diabetes, 29 individuals had hypercholesterolemia, one individual 

had a previous history of myocardial infarction, and there was one female patient who presented with 

atrial fibrillation. A majority of the male patients, namely over two-thirds, reported being smokers, while 

over half of them had a documented history of alcohol consumption. A total of 36 individuals had 

symptoms of right-sided weakness, while 24 patients presented with left-sided weakness 
[12, 14]

. 

Within our study cohort of 40 patients, it was observed that 50% of the individuals presented with 

increased blood glucose levels at admission, while the remaining 50% had normal blood glucose 

readings. A total of 32 patients were diagnosed with diabetes, while an additional 9 patients were found 

to have stress hyperglycemia 
[15, 16]

. The prevalence of stress hyperglycemia was observed in about 33% 

of the patient population. The assessment of stroke severity was conducted using the NIH Stroke Scale. 

The results of the study indicate that hyperglycemic patients on admission exhibited a significantly 

higher score in comparison to euglycemic patients. Among the patients admitted with hyperglycemia on 

the day of admission. Patients with uncontrolled hyperglycemia exhibited the highest average National 

Institutes of Health Stroke Scale (NIHSS) score. Therefore, the presence of hyperglycemia during the 

occurrence of a stroke led to the manifestation of a more severe stroke 
[17, 18]

. 

The dimensions of the lesion were assessed using computed tomography (CT) imaging of the brain. The 

majority of patients with euglycemia exhibited small-sized infarcts, while the majority of patients with 

hyperglycemia on admission displayed large-sized lesions accompanied by edema and midline shift 
[19]

. 

The data had statistical significance. Hyperglycemia leads to a range of detrimental effects on the brain, 

including heightened anaerobic metabolism, elevated brain lactate levels, reduced mitochondrial 

function, vascular disease, increased production of free radicals, and enhanced expression of c-fos and 

cox-2. These combined factors contribute to the development of severe brain injury and the formation of 

large-sized infarcts. Hyperglycemia has the potential to disturb the integrity of the blood-brain barrier, 

leading to the occurrence of significant hemorrhage and the transformation of infarcts into a hemorrhagic 

state. This study examined a cohort of one hundred individuals diagnosed with acute stroke, and found 

that patients with euglycemia had a more favorable prognosis in comparison to those who presented with 

hyperglycemia on the day of admission. Patients with euglycemia exhibited superior recovery outcomes 

following an episode of acute stroke 
[20, 21]

. 

A significant proportion of individuals classified as euglycemic demonstrated a favorable outcome in 
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terms of functional recovery, with a prevalence of seventy-two percent. In contrast, it was shown that just 

three percent of patients with admission day hyperglycemia had satisfactory functional recovery after a 

thirty-day follow-up period 
[22]

. The incidence of inpatient mortality was found to be significantly 

elevated among patients with hyperglycemia at admission. A mortality rate of 20 percent was seen 

among patients with admission day hyperglycemia within the initial thirty-day period. The early case 

fatality rate in euglycemic patients was found to be a mere fifteen percent. Therefore, patients with 

hyperglycemia on the day of admission had a threefold higher risk of early mortality in comparison to 

patients with normal blood glucose levels. A suboptimal outcome was observed in 38% of patients with 

admission day hyperglycemia, but just 3% of patients with normal blood glucose levels experienced a 

similar outcome 
[23, 24]

. 

The findings of this investigation, which examined a cohort of 20 individuals diagnosed with acute 

stroke, indicate a significant correlation between raised blood glucose levels at admission and both a 

heightened early mortality rate and an augmented likelihood of experiencing suboptimal functional 

recovery. The early death rate in the ischemic stroke group was found to be 2.07% in patients with 

normal blood glucose levels (euglycemic) and 14.8% in patients with elevated blood glucose levels 

(hyperglycemic) 
[25]

. A suboptimal outcome was observed in 3.18% of individuals with normal blood 

glucose levels, but a much higher proportion of 38.3% experienced a poor outcome among those with 

elevated blood glucose levels. Therefore, the presence of hyperglycemia in the ischemic stroke group 

was found to be significantly linked with higher rates of early mortality and poorer functional outcomes. 

The findings of our study provide compelling evidence of a significant positive connection between the 

initial blood sugar level upon admission and the subsequent occurrence and severity of stroke. The 

occurrence of hyperglycemia upon admission to a healthcare facility has been found to be associated 

with heightened mortality rates and an increased likelihood of experiencing poor functional recovery 
[26, 

27]
. 

In our research, we observed that patients with ischemia who presented with elevated glucose levels upon 

admission had a much higher early mortality rate compared to patients with normal glucose levels. 

Specifically, the former group faced a three and a half times greater risk of mortality during the early 

stages of their treatment. Comparable findings were observed in those without diabetes. Individuals with 

ischemic stroke who experience stress-induced hyperglycemia but do not have diabetes exhibit a 3.5-fold 

higher rate of early mortality compared to individuals with normal blood glucose levels. The study was 

unable to investigate the impact of stress on the diabetic group due to the lack of knowledge regarding 

the pre-stroke sugar levels 
[28-30]

. 

The research findings demonstrate a notable rise in premature mortality and suboptimal functional 

recuperation among individuals with diabetes and stress-induced hyperglycemia in comparison to those 

with normal blood glucose levels. Therefore, it is imperative to verify the enhancement in these 

individuals through the normalization of blood glucose levels. Numerous clinical trials are currently 

being conducted with the aim of enhancing the prognosis of Stroke through the normalization of blood 

glucose levels using human recombinant insulin. In a study conducted by Stephan M. Vinychuk and 

colleagues, it was demonstrated that the injection of insulin to individuals experiencing hyperglycemia 

resulted in enhanced functional recovery and improved vital activity among patients with mild to severe 

ischemic stroke. Nevertheless, further investigation is required to ascertain further therapeutic advantages 

associated with insulin therapy 
[31, 33]

. 

 

Conclusion 

A positive linear link exists between the presence of hyperglycemia upon admission and the severity, 

magnitude, and outcome of ischemic stroke. The co-occurrence of diabetes and stress-induced 

hyperglycemia has been observed to be associated with a higher incidence of severe stroke and 

unfavorable functional outcomes, including increased mortality rates. A strong positive link exists 

between the initial glucose level upon admission and the subsequent outcome in cases of ischemic stroke. 

The presence of high glucose levels on admission day has been identified as a strong predictor of both 

mortality and poor functional outcome following an ischemic stroke. Therefore, it is imperative to 

promote the prompt restoration of normoglycemia. During the interim period, it is advisable to prioritize 

the implementation of effective general stroke care strategies, as well as the normalization of body 

temperature, maintenance of fluid balance, and optimization of hemodynamics. Neglecting these aspects 

may potentially jeopardize the positive prognosis, even in patients with normal blood sugar levels. 
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