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Abstract 
Background: Serum uric acid, a purine metabolism end-product, has been implicated in both pro-oxidant and 
antioxidant mechanisms related to vascular disease. Its role in acute ischemic stroke (AIS) remains controversial.  
Objectives: To evaluate serum uric acid levels in patients with acute ischemic stroke and compare them with age- 
and sex-matched healthy controls.  
Materials and Methods: This hospital-based case-control study included 40 patients with radiologically 
confirmed acute ischemic stroke and 40 age- and sex-matched healthy controls. Serum uric acid and other 
biochemical parameters (blood urea, creatinine, lipid profile) were measured. Subgroup analysis was performed 
based on gender, diabetic status, and hypertension. Statistical analysis included independent t-tests, with p < 0.05 
considered significant.  
Results: The mean serum uric acid level in stroke patients was significantly higher (6.74 ± 1.17 mg/dL) than in 
controls (5.46 ± 0.81 mg/dL; p < 0.001). This elevation persisted across male and female subgroups and among 
diabetic and hypertensive groups. Stroke patients also exhibited higher levels of blood urea, creatinine, LDL, and 
triglycerides, and lower HDL levels compared to controls. Subgroup analysis among cases revealed no significant 
intra-group differences based on gender, diabetes, or hypertension status.  
Conclusion: Elevated serum uric acid levels are significantly associated with acute ischemic stroke, independent 
of gender, diabetes, or hypertension. Serum uric acid may serve as a useful biomarker for AIS risk evaluation and 
warrants further research into its prognostic role. 
Keywords: Acute Ischemic Stroke, Serum Uric Acid, Hyperuricemia, Risk Factors, Biomarker. 
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Introduction 

Stroke remains one of the leading causes of 
mortality and long-term disability worldwide, with 
ischemic stroke accounting for approximately 80–
85% of all stroke cases. The pathogenesis of acute 
ischemic stroke (AIS) is multifactorial and involves 
complex mechanisms including oxidative stress, 
inflammation, and endothelial dysfunction, all of 
which contribute to neuronal damage and poor 
clinical outcomes [1,2]. 

Serum uric acid (SUA), the end product of purine 
metabolism, has been extensively studied for its role 
in various cardiovascular and cerebrovascular 
disorders. Traditionally regarded as a marker of gout 
and renal dysfunction, SUA has more recently 
attracted attention for its dual role as both a pro-
oxidant and an antioxidant in biological systems [3]. 
While elevated SUA levels have been associated 
with increased cardiovascular risk, some studies 
suggest that uric acid may exert neuroprotective 

effects due to its free radical-scavenging properties 
[4,5]. 

The association between SUA levels and ischemic 
stroke outcomes, however, remains controversial. 
Some reports have indicated that higher SUA levels 
may be associated with worse functional outcomes 
and increased mortality following stroke [6], 
whereas others suggest a possible protective role, 
particularly in the acute phase of ischemic stroke [7]. 
These conflicting findings underscore the need for 
further prospective studies to elucidate the 
prognostic value of SUA in AIS. 

This study aims to evaluate the relationship between 
serum uric acid levels and acute ischemic stroke in 
terms of severity and early functional outcomes, 
contributing to a better understanding of SUA as a 
potential biomarker or therapeutic target in AIS. 

http://www.ijtpr.com/


International Journal of Toxicological and Pharmacological Research           e-ISSN: 0975-5160, p-ISSN: 2820-2651 

Sridhar et al.                                       International Journal of Toxicological and Pharmacological Research 

252 
 

Materials and Method 

This was a hospital-based, case-control study 
conducted in the Department of Medicine, 
Chalmeda Anand Rao Institute of Medical sciences, 
Karimnagar, over a period of 12 months. Ethical 
clearance was obtained from the Institutional Ethics 
Committee, and written informed consent was taken 
from all participants. 

Study Population: 

The study included two groups: 

• Cases: Patients aged ≥18 years diagnosed with 
first-ever acute ischemic stroke within 72 hours 
of symptom onset. Diagnosis was confirmed 
clinically and radiologically (via CT or MRI 
brain). 

• Controls: Age- and sex-matched healthy 
individuals without any history of stroke or 
major systemic illness, selected from the 
hospital's outpatient department or 
accompanying relatives of non-neurological 
patients. 

Inclusion Criteria for Cases: 

• Age ≥18 years 
• Radiologically confirmed acute ischemic stroke 
• Onset of symptoms within 72 hours 
• Consent to participate 

Inclusion Criteria for Controls: 

• No history of cerebrovascular accident or 
transient ischemic attack 

• No known systemic disease (e.g., renal failure, 
malignancy, autoimmune disease) 

• Not on any medications affecting serum uric 
acid levels 

• Matched to cases by age (±5 years) and sex 

Exclusion Criteria (for both groups): 

• History of gout or hyperuricemia under 
treatment 

• Chronic kidney disease (Stage III or above) 
• Liver disease or malignancy 
• Recent infection or inflammatory condition 
• Use of medications that alter uric acid levels 

(e.g., allopurinol, febuxostat, thiazide diuretics) 

Data Collection: Demographic data (age, sex), 
clinical history (hypertension, diabetes, smoking, 
alcohol use), and medication use were recorded. For 
cases, stroke severity was assessed using the 
National Institutes of Health Stroke Scale (NIHSS) 
at admission.  

Laboratory Investigations: Venous blood samples 
were collected from both cases and controls under 
aseptic precautions. Serum uric acid was measured 
using the uricase-peroxidase method. Other 
parameters included fasting blood glucose, serum 
creatinine, lipid profile, and complete blood count. 

Radiological Assessment (Cases Only): All cases 
underwent CT or MRI of the brain to confirm 
ischemic stroke and determine the vascular territory 
involved. 

Statistical Analysis: Data were analyzed using 
SPSS software version [Insert Version, e.g., 25.0]. 
Continuous variables were presented as mean ± 
standard deviation (SD) and compared using 
Student’s t-test. Categorical variables were 
expressed as frequencies and percentages. A p-value 
<0.05 was considered statistically significant. 

Observation and Results 

 
Table 1: Baseline characteristics between cases and controls 

Parameters Mean ±SD t-test p-value Cases(n=40) Controls(n=40) 
Age (years) 62.82±9.52 64.7±9.65 -0.875 0.3845 
Gender (Male/Female) 21/19 23/17 NA 
Blood Urea (mg/dL)  45.11±8.62 29.74±7.84 8.338 0.26 
Serum Creatinine (mg/dL)  1.42±0.27 1.04±0.23 6.78 0.51 
Total Cholesterol (mg/dL) 207.28±27.23 184.38±16 4.583 0.68 
Triglycerides (TG) (mg/dL) 167.56±23.91 135.26±26.08 5.774 0.22 
HDL (mg/dL) 38.32±6.6 44.45±7.45 -3.894 0.61 
LDL (mg/dL) 126.85±18.27 105.12±15.79 5.689 0.37 
VLDL (mg/dL) 34.14±5.07 26.48±4.43 7.196 0.71 

 
Table 1 compares the baseline demographic and 
biochemical parameters between acute ischemic 
stroke cases and age- and sex-matched controls,  
 
each comprising 40 individuals. The mean age was 
slightly lower in cases (62.82 ± 9.52 years) 
compared to controls (64.7 ± 9.65 years), but this 

difference was not statistically significant (p = 
0.3845). Gender distribution was nearly similar in 
both groups. Blood urea, serum creatinine, total 
cholesterol, triglycerides, LDL, and VLDL levels 
were all elevated in stroke cases compared to 
controls, with corresponding t-values indicating 
significant differences. For example, blood urea was 
markedly raised in cases (45.11 ± 8.62 mg/dL) 
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versus controls (29.74 ± 7.84 mg/dL). HDL 
cholesterol, on the other hand, was lower in stroke 
patients (38.32 ± 6.6 mg/dL) than in controls (44.45 
± 7.45 mg/dL), consistent with its role as a 
protective lipid fraction. These findings suggest that 

individuals with acute ischemic stroke exhibit a 
more deranged metabolic profile compared to 
healthy controls, which may contribute to stroke 
pathogenesis. 

 
Table 2: Mean distribution of Serum Uric Acid between cases and controls 

Serum Uric Acid Group t-test p-value Cases(n=40) Controls(n=40) 
Mean 6.74 5.46 5.672 <0.001 SD 1.17 0.81 

 
Table 2 demonstrates the comparison of serum uric 
acid levels between cases and controls. The mean 
serum uric acid was significantly higher in stroke 
patients (6.74 ± 1.17 mg/dL) as compared to controls 
(5.46 ± 0.81 mg/dL), with a highly significant p-
value (<0.001) and a t-value of 5.672. This notable 
elevation in uric acid levels among stroke patients 

suggests a possible link between hyperuricemia and 
acute ischemic stroke. The data support the 
hypothesis that elevated uric acid, either due to 
increased oxidative stress or impaired renal 
clearance, may serve as a biomarker or contributory 
factor in stroke pathophysiology. 

 
Table 3: Mean distribution of Serum Uric Acid between cases and controls 

Parameters Mean ±SD t-test p-value Cases(n=40) Controls(n=40) 
Gender 
Male 6.7±1.21 5.28±0.84 4.245 0.0002 
Female 6.78±1.15 5.62±0.77 3.797 0.0006 
Diabetes 
Yes 6.46±0.93 5.44±0.82 3.234 0.0043 
No 6.86±1.25 5.51±0.82 4.264 0.0001 
Hypertension 
Yes 6.7±1.03 5.48±0.88 4.252 0.0001 
No 6.8±1.4 5.45±0.77 3.378 0.003 

 
Table 3 presents a subgroup analysis of serum uric 
acid levels stratified by gender, diabetes status, and 
hypertension status for both cases and controls. 
Among males, stroke patients had significantly 
higher uric acid levels (6.7 ± 1.21 mg/dL) compared 
to male controls (5.28 ± 0.84 mg/dL), with p = 
0.0002. A similar pattern was observed in females, 
with cases (6.78 ± 1.15 mg/dL) also showing 
significantly higher levels than controls (5.62 ± 0.77 
mg/dL), p = 0.0006. In the diabetic subgroup, uric 
acid was higher in cases (6.46 ± 0.93 mg/dL) versus 
controls (5.44 ± 0.82 mg/dL), p = 0.0043, while 
among non-diabetics, the difference was even more 
pronounced (6.86 ± 1.25 vs. 5.51 ± 0.82 mg/dL, p = 
0.0001). Similarly, both hypertensive and non-
hypertensive stroke patients showed significantly 
elevated uric acid levels compared to their 
respective controls (p = 0.0001 and p = 0.003, 
respectively). These results indicate that elevated 
serum uric acid is consistently associated with acute 
ischemic stroke regardless of gender, diabetes, or 
hypertension status. 

Discussion 

This study aimed to evaluate the association of 
serum uric acid levels with acute ischemic stroke by 

comparing stroke patients with age- and sex-
matched healthy controls. The findings 
demonstrated that serum uric acid levels were 
significantly higher in patients with acute ischemic 
stroke as compared to controls (6.74 ± 1.17 mg/dL 
vs. 5.46 ± 0.81 mg/dL, p < 0.001). This supports the 
hypothesis that hyperuricemia may be associated 
with the pathogenesis or progression of ischemic 
stroke. 

Our results align with those of Weir et al. who 
reported that elevated serum uric acid levels were 
independently associated with poor clinical 
outcomes following ischemic stroke and increased 
risk of vascular events during follow-up [6]. 
Similarly, Mandal et al. observed significantly 
higher uric acid levels in ischemic stroke patients 
compared to controls, suggesting uric acid as a 
potential marker of oxidative stress and endothelial 
dysfunction in cerebrovascular disease [8]. 

The present study also demonstrated that serum uric 
acid was significantly elevated in both male and 
female stroke patients, as well as among subgroups 
with and without diabetes or hypertension. This 
suggests that the association between hyperuricemia 
and stroke is consistent across these clinical 
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variables. These findings are in concordance with 
Watanabe et al., who reported a similar positive 
association between hyperuricemia and stroke risk, 
independent of gender or comorbid conditions [9]. 

On the contrary, some studies have suggested a 
neuroprotective role of uric acid due to its 
antioxidant properties. Chamorro et al. proposed 
that uric acid may help scavenge free radicals during 
acute ischemic injury, potentially improving 
outcomes when used as an adjunctive therapy with 
thrombolysis [4]. However, the clinical relevance of 
these findings is limited and may be influenced by 
the timing of measurement and patient selection. 

Our biochemical profile comparison also revealed 
significantly higher levels of blood urea, serum 
creatinine, LDL, triglycerides, and total cholesterol 
in cases compared to controls, along with lower 
HDL levels. These findings reflect underlying 
metabolic and vascular risk factors commonly 
associated with stroke, consistent with prior 
literature from Rashid et al., who highlighted the 
importance of dyslipidemia and renal dysfunction in 
stroke patients [10]. 

In subgroup analysis, non-diabetic and non-
hypertensive patients showed slightly higher uric 
acid levels than their diabetic and hypertensive 
counterparts, although the differences were not 
statistically significant within the case group. This 
observation may suggest that uric acid elevation is 
not solely a result of comorbid metabolic disorders, 
but may also be a direct contributor to the ischemic 
process itself. 

Overall, the findings of this study underscore the 
importance of serum uric acid as a potential 
biomarker in acute ischemic stroke. However, 
whether it plays a causative or compensatory role 
remains a matter of debate. Large-scale prospective 
studies and interventional trials are needed to clarify 
the exact role of uric acid in stroke pathophysiology 
and its value in clinical risk prediction or therapeutic 
decision-making. 

Conclusion 

This study demonstrated that serum uric acid levels 
were significantly elevated in patients with acute 
ischemic stroke compared to healthy controls. The 

association was consistent across gender, diabetic, 
and hypertensive subgroups, suggesting that 
hyperuricemia may be an independent risk factor or 
marker for ischemic stroke. These findings highlight 
the potential role of serum uric acid as a useful 
biochemical indicator in stroke assessment and 
warrant further investigation into its prognostic and 
therapeutic significance. 
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