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Abstract 

Background: A stroke, or cerebrovascular accident, is defined as an abrupt onset of a neurological 

deficit that is attributable to a focal vascular cause. The incidence of cerebrovascular diseases 

increases with age, and the number of strokes is projected to increase as the elderly population grows, 

with a doubling in stroke deaths in the United States by 2030. For India, community surveys have 

shown a crude prevalence rate for ‘hemiplegia’ in the range of 200 per 100,000 persons, nearly 1.5% 

of all urban hospital admissions, 4.5% of all medical, and around 20% of neurological cases.  

Aim of the study: To also study the association between Serum Uric Acid (SUA) and other risk 

factors namely hypertension, Diabetes mellitus, CAD, and adverse lipid profile.  

Materials and methods: The study was conducted in the year 2018, at Madha Medical College and 

Research Institute, Chennai. All subjects gave informed consent and the study protocol was approved 

by the Ethical Committee. The blood samples were taken within 24 hours of the onset of stroke and 

sent for biochemical analysis and were analyzed in our Biochemical Laboratory using a standard 

analyzer.  

Results: Mean uric acid level in males was 5.41 mg/dl and in females, it was 5.47 mg/dl. This study 

did not show any significant association between hypertension and uric acid. The mean uric acid level 

in the hypertensive population was 5.64 mg/dl and in the non-hypertensive population was 5.06 mg/ 

dl. There was a statistically significant association ( p-value- 0. 0006) found between the level of uric 

acid and Diabetes mellitus. Among diabetics, the mean uric acid value was 5.98 mg/dl while among 

non-diabetics it was 4.88 mg/dl. In this study, the mean uric acid level in this stroke population with 

CAD was 6.46 mg/dl and in those without CAD was 4.96 mg/dl and thus establishes a statistically 

significant relationship (‘p’ 0. 0004). Mean uric acid level in the hyperlipidemic stroke population 

was 5.75 mg/dl and compared to 5.28 mg/dl mean uric acid level in patients without hyperlipidemia 

did not show any statistically significant relationship. Further analysis was done to analyze the 

relationship between uric acid levels less than and more than 7 mg/dl and the risk factors. This 
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analysis showed age more than 65 years and CAD had a statistically significant relationship with uric 

acid level. 

Conclusion: The association between elevated SUA and ischemic stroke may need to be considered 

especially when treating elderly patients, diabetics, and the population with coronary artery disease. 

Elevated SUA can be considered as one of the risk factors for acute ischemic non-embolic stroke. 
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Introduction  

Stroke also entails a high socio-economic burden 

due to increased morbidity and mortality. 

Ischemic strokes account for > 80% of total 

stroke events. Early identification of individuals 

at risk could be of help in primary prevention 

strategies [1]. UA is the most abundant aqueous 

antioxidant in humans and contributes as much 

as two-thirds of all free radical scavenging 

capacity in plasma. It is particularly effective in 

quenching hydroxyl, superoxide, and 

peroxynitrite radicals, and may serve a protective 

physiological role by preventing lipid 

peroxidation [2]. In a variety of organs and 

vascular beds, local UA concentrations increase 

during acute oxidative stress and ischemia, and 

the increased concentrations might be a 

compensatory mechanism that confers protection 

against the increased free radical activity [3]. The 

role of serum uric acid (SUA) levels as an 

independent risk factor for vascular disease has 

been questioned for decades [4]. Evidence from 

epidemiological studies suggests that the 

elevated SUA levels may predict an increased 

risk for cerebrovascular (CV) events including 

stroke [5]. Moreover, therapeutic modalities with 

an SUA lowering potential have been shown to 

reduce CV disease morbidity and mortality [6].  

Subjects with NIDDM have a two-fold to four-

fold greater risk of all manifestations of 

atherosclerotic vascular disease including stroke 

[7]. The increased risk of stroke is only partly 

explained by the adverse effects of NIDDM on 

classic risk factors or risk factors clustering with 

hyperinsulinemia. The USA has been recently 

associated with insulin resistance [8]. Although 

high SUA levels have been identified as an 

important risk factor for stroke in unselected 

populations in several epidemiological studies it 

is unclear whether high SUA levels promote or 

protect against the development of CV disease 

[9]. 

 

Materials and methods 

The study was conducted in the year 2018, at 

Madha Medical College and Research Institute, 

Chennai. All subjects gave informed consent and 

the study protocol was approved by the Ethical 

Committee.  

 

Inclusion criteria: Patients who were admitted 

to our hospital with first-ever-in lifetime acute 

ischemic non-embolic stroke with or without CT 

Scan evidence of infarction within 24 hours of 

the onset of stroke. 

Exclusion criteria: Patients with a previous 

history of TIA / CVA, Patients who were on 

thiazide diuretics, Patients who were known 

cases of gout or show clinical evidence of gout. 

Patients with chronic renal failure, Patients 

whose CT scan showed hemorrhage or other 

space-occupying lesions other than infarct. 

Patients who were of known cardiac diseases 

which could be sources of emboli or whose 

echocardiogram shown sources of emboli. 

Patients with hematological abnormalities like 

leukemia or other myeloproliferative disorders.  

 

The blood samples were taken within 24 hours of 

the onset of stroke and sent for biochemical 

analysis and were analyzed in our Biochemical 

Laboratory using standard analyzer. 

 

Statistical analysis  

The collected data were entered in a Microsoft 

Excel spreadsheet and analyzed statistically 
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using the epidemiological Information package – 

2008 developed by the centers for disease control 

and prevention, Significance has considered if 

the ‘p’ value was below 0.05.‘t’ test was used to 

find out whether or not there exists a mean 

difference. Using this software, frequencies, 

percentage, mean, standard deviation, x
2,
 and 'p' 

values were calculated. A 'p' value less than 0.05 

was taken to denote a significant relationship. 

 

Results 

Majority of this stroke population was between 

50 to 69 years old, (61% of the population) with 

33 Males and 28 females. The elderly 

population, above 70 years old constituted 20% 

of the population with 9 males and 11 females. 

The mean age of the male population was 59.1 

years and of the female population was 60.5 

years. The overall mean age of the study 

population was 59.8 years (Table – 1). 

 

Table – 1: Age distribution. 

Age in years Cases 

No No 

Less than 40 - - 

41- 49 19 19 

50 – 59 26 26 

60 – 69 35 35 

70 – 79 16 16 

80 & above 4 4 

Total 100 100 

Mean 

S.D 

59.8 years 

10.6 

 

Hypertension constitutes the major risk factor in 

this stroke population as 65% of the population 

was hypertensive. 34 males and 31 females were 

hypertensives and form 68% and 62% in their 

respective population. Diabetes mellitus ranks 

second as a risk factor, constituted 51% of the 

study population with 23 (46 %) males and 28 

(56 %) females. Coronary Artery Disease was 

associated with 32% of the population with  15 

(30 %) males and 17 (34 %) females. 34% of the 

stroke population has an adverse lipid profile and 

both sexes share an equal number of 

hyperlipidemias (17 each). Among the male 

population, 34 (68%) were smokers and 16 (32 

%) were alcoholics (Table – 2). 

 

Table – 2: Risk factors. 

Risk Factor Cases 

No No 

a) Hypertension 

Present 65 65 

Absent 35 35 

b) DM 

Present 51 51 

Absent 49 49 

c) Smoking (among males) 

Present 34 68 

Absent 16 32 

d) CAD 

Present 32 32 

Absent 68 68 

e) Hyper lipid 

Present 34 34 

Absent 66 66 

f) Alcoholism (among males) 

Alcoholic 16 32 

Non-Alcoholic 31 62 

Occasional Drinker 3 6 

 

Table – 3: Uric acid levels and their association 

with risk factors. 

Uric Acid 

(mg/dl) 

Cases 

Males Females 

No. % No. % 

Less than 5 25 50 24 48 

5 – 6.9 13 26 13 26 

7 & Above 12 24 13 26 

Total 50 100 50 100 

Mean 

S.D. 

5.41 

1.88 

5.47 

1.53 

‘p’ 0.6586 

Not significant 

 

The distribution of uric acid levels in the study 

population were as under: 1. Less than 5 mg / dl 

– 49 % (25 males and 24 females) 2.Between 5 – 

6.9 mg / dl - 26 % (13 males and 13 females) 

3.Above and equal to 7 mg / dl - 25 % (12 males 

and 13 females) as per Table – 3. Mean uric acid 

level in males was 5.41 mg/dl and in females, it 
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was 5.47 mg/dl. Age wise distribution of uric 

acid was found statistically significant. As age 

advances the uric acid level also rises with the ‘P 

‘value of 0.0001. This significance was 

maintained even when male and female 

populations were considered separately (‘P ‘of 

0.0056 for males and 0.0077 for females) as per 

Table - 3. 

 

Table – 4: Hypertension and uric acid. 

Hypertension Uric Acid ( mg/ dl ) 

Mean S.D. 

Present 5.64 1.7 

Absent 5.06 1.68 

p 0.0793 (Not significant) 

 

Table – 5: Diabetes mellitus and uric acid. 

DM Uric Acid ( mg / dl ) 

Mean S.D. 

Present 5.98 1.66 

Absent 4.88 1.59 

p 0.0006 (Significant) 

 

Table - 6: CAD and uric acid. 

CAD Uric Acid ( mg / dl ) 

Mean S.D. 

Present 6.46 1.87 

Absent 4.96 1.4 

p 0.0004 (Significant) 

 

Table – 7: Hyperlipidemia and uric acid. 

Hyperlipidemia Uric Acid ( mg / dl ) 

Mean S.D. 

Present 5.75 1.9 

Absent 5.28 1.59 

p 0.2541 (Not significant) 

 

Table – 8: Smoking and uric acid. 

Smoking Uric Acid ( mg / dl ) 

Mean S.D. 

Present 5.14 1.8 

Absent 5.96 1.98 

p 0.0978 

Not significant 

 

This study did not show any significant 

association between hypertension and uric acid. 

The mean uric acid level in the hypertensive 

population was 5.64 mg/dl and in the non-

hypertensive population was 5.06 mg/ dl. There 

was no significant association found, also when 

males and females were considered separately. 

The mean uric acid levels for male hypertensives 

were 5.49 mg/ dl (non-hypertensive males - 5.24 

mg / dl) and in females was 5.82 mg/dl (non-

hypertensive females – 4.91 mg /dl) as per Table 

- 4. 

 

There was a statistically significant association 

(p-value- 0. 0006) found between the level of 

uric acid and Diabetes mellitus. Among 

diabetics, the mean uric acid value was 5.98 

mg/dl while among non-diabetics it was 4.88 

mg/dl. This association was more significant 

among males (p-value -0.0006 ) among whom 

the diabetics had 6.16 mg/dl as mean uric acid 

level compared to non-diabetics, 4.76 mg/dl as 

the mean value. But, this association was not 

found significant in the female population. The 

mean uric acid level in diabetic women was 5.83 

mg/dl when compared to non-diabetic women 

was 5.03 mg/dl (Table – 5). 

 

In this study, the mean uric acid level in this 

stroke population with CAD was 6.46 mg/dl and 

in those without CAD was 4.96 mg/dl and thus 

establishes a statistically significant relationship 

(‘p’ 0. 0004). When males and females were 

considered, males have a significant association 

with a ‘p’ value of 0. 0003. The female 

population did not show such an association 

(Table - 6). 

 

Mean uric acid level in hyperlipidemic stroke 

population was 5.75 mg/dl and compared to 5.28 

mg/dl mean uric acid level in patients without 

hyperlipidemia did not show any statistically 

significant relationship. There was no 

statistically significant relationship even when 

males and females were analyzed separately 

(Table – 7). 

 

Mean uric acid level in smokers was 5.14 mg/dl 

and among non-smokers was 5.96 mg/dl. Thus in 

this study, there was no statistically significant 
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relationship between smoking and uric acid. 

Further analysis was done to analyze the 

relationship between uric acid levels less than 

and more than 7 mg/dl and the risk factors. This 

analysis showed age more than 65 years and 

CAD have a statistically significant relationship 

with uric acid level (Table – 8). 

 

Discussion 

A transient ischemic attack (TIA) is defined as 

stroke symptoms and signs that resolve within 24 

hours. There are limitations to these definitions. 

‘Brain Attack’ is sometimes used to describe any 

neurovascular event (NICE Clinical Guidelines). 

Various risk factors are involved in the 

development of stroke, like hyperlipidemia, 

hypertension, diabetes, and smoking, etc. [10]. 

Recent studies show that there may be other 

factors causing the development of the disease 

like serum uric acid level. Identification of 

potential prognostic factors for ischemic stroke 

may enable better prediction for the outcome and 

conducting early interventions may improve the 

prognosis [11]. Uric acid is an end product of 

purine metabolism in humans, is known to be a 

relation to many systemic risk factors of stroke, 

such as hypertension, diabetes mellitus, insulin 

resistance, and obesity. In this study, most of the 

population belongs to anterior circulation 

territory, especially of the middle cerebral artery 

region with the commonest presentation being 

hemiplegia, except in one patient with bilateral 

cerebellar infarct evidenced in MRI scan [11]. As 

most of the posterior circulation strokes have 

masquerading clinical presentations and often 

lack CT scan evidence of infarction, they are not 

included in this study to avoid inclusion bias. 

Age is the most common non-modifiable risk 

factor for the development of stroke [12]. Gu L, 

et al. has stated 25% of the population are above 

65 years with 12 males and 13 females. One pilot 

study of 163 patients above 70 years studied the 

association of SUA and stroke concludes that 

SUA is associated with an increased risk for 

acute ischemic/ non-embolic stroke in elderly 

patients independently of concurrent metabolic 

derangements. This study also shows evidence 

for a significant association between SUA and 

the elderly stroke population, and the association 

was maintained even when both sexes are 

considered separately [13]. Thus this study 

supports the association of high SUA and acute 

ischemic/ non-embolic stroke. Hypertension is 

the most common modifiable risk factor for 

stroke. The USA is also commonly associated 

with hypertension [14]. Elevated SUA level is an 

independent predictor of hypertension in 25% of 

patients with new-onset, untreated primary 

hypertension. In this study, Hypertension 

constitutes the major risk factor as 65% of the 

stroke population is hypertensive. The mean uric 

acid level of the hypertensive population is 5.64 

mg/dl and of the non-hypertensive is 5.06 mg/dl 

and thus this study does not show any 

statistically significant relationship between SUA 

and hypertension. Diabetes mellitus ranks second 

as a risk factor in this study, constitute 51 % of 

the study population [15]. One population-based 

study involving 1017 persons with NIDDM, 

concludes that hyperuricemia is a strong 

predictor of stroke events in middle-aged persons 

with NIDDM, independently of other CV risk 

factors. Levels are often increased in subjects 

with MetS (47-49) [16]. The mean SUA level 

in this CAD population is 6.46 mg/ dl 

comparing to patients without CAD is 4.96 mg/dl 

which shows a strong statistical significance. 

Among those 32 stroke patients with CAD 17 

have SUA > 7 mg/dl. This also shows a strong 

statistical significance with a ‘p’ value of 0.0001 

[17]. Hence this study strongly favors Kang DH 

et.al study and suggests SUA is a strong risk 

factor for myocardial infarction and stroke. 

Several prospective studies have shown that 

higher levels of total cholesterol increase the risk 

of ischemic stroke [17]. Furthermore, a meta-

analysis of 90000 patients showed that 

administration of statins reduces the risk of 

stroke among patients with CAD and that this 

risk reduction is primarily related to the extent to 

which LDL-C levels are lowered [18]. In some 

studies relating Met S and SUA, increased SUA 

levels correlated with low HDL-C levels [19]. In 

our study, Hyperlipidemia is considered 

separately and not as a part of Met S. Moreover, 
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most of our patients in this study population are 

from a low socio-economic group and are not 

found obese [20]. In this study, the mean uric 

acid level in hyperlipidemic patients is 5.75 

mg/dl and in patients without hyperlipidemia is 

5.28 mg/dl and does not show any significant 

association between these variables [20]. Out of 

34 patients with hyperlipidemia in this study, 

only 12 are found to have SUA > 7 mg/dl. 

Among the other risk factors like smoking and 

alcoholism, they are not considered as separate 

risk factors in many pilot studies of this kind 

[21]. This study also fails to show any 

statistically significant relationship between SUA 

and these risk factors when considered 

separately. Further analysis between < 7 mg/dl 

and > 7 mg/dl SUA  groups also maintain the 

association between high SUA and the risk 

factors namely age and CAD [22, 23]. 

 

Conclusion 

This study shows that elevated SUA is strongly 

associated with an increased risk for the 

development of acute ischemic/ non-embolic 

stroke in this study population. The association 

between elevated SUA and ischemic stroke may 

need to be considered especially when treating 

elderly patients, diabetics, and the population 

with coronary artery disease. Elevated SUA can 

be considered as one of the risk factors for acute 

ischemic non-embolic stroke. Lowering of SUA 

level can be considered as one of the preventive 

modalities for stroke while treating a high-risk 

population. It is also suggested that further 

studies are required to assess whether the 

lowering of SUA level with drugs can reduce the 

risk of ischemic stroke. 
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