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INTRODUCTION 
 Globally, stroke is the third most common cause of mortality and the 
fourth leading cause of disease burden. In India, stroke was the largest 
contributor to disability adjusted life years (DALYs), and a chief 
contributor to deaths caused by neurological disorders, accounting for 
37.9% of total neurological disorder DALYs, as estimated by the 
Indian Global Burden of Disease Study 1990-2019. A stroke or 
cerebrovascular accident is dened as an abrupt onset of a neurologic 
decit that is attributable to a focal vascular cause. Stroke is the third 
common cause of death in the world after coronary heart disease and 

1,2cancer especially in the elderly.  The mortality rate of stroke in the 
acute phase is as high as 20% and it remains higher for several years 

1after the acute event in stroke patients than in the general population.  
Cerebral ischemia initiates a complex cascade of metabolic events, 

3generating nitric oxide and free oxygen radicals.  These free radicals 
and reactive oxygen species (ROS) mediate a great part of injuries 
appearing after a transitory ischemic attack or during permanent 
ischemia, modifying macromolecules especially DNA , initiating 
apoptosis and necrosis.

Serum uric acid being one of the major aqueous antioxidant in human 
beings should have a protective role in stroke patients. Several large 
studies have provided conicting results regarding the clinical 
signicance of elevated serum uric acid levels in cerebrovascular 
diseases. Many studies including the National Health And Nutrition 
Examination Survey (NHANES) study concluded that uric acid is an 
independent risk factor for development of cardiovascular and 

4cerebrovascular diseases.  By contrast a prospective hospital-based 
study involving 881 patients found that higher level of serum urate 
predicted better outcomes following stroke, suggesting that serum 

5urate may be benecial and protect against poor outcomes.  In addition 
an experimental study showed that uric acid administered early after 
thromboembolic stroke is neuroprotective in the rat brain and it 
extends the benets of recombinant tissue plasminogen activator 

6(rtPA).

 Types of Stroke
 Acute stroke is the rapid onset of focal neurological ndings in a 
vascular territory due to cerebrovascular disease. The two main types 
are: 

Ÿ Caused by the interruption of blood ow to a Ischemic Stroke: 
certain area of the brain and accounts for 85% of all acute strokes. 
The most common mechanism is embolism, often generated from 
thrombi in the heart due to cardiac diseases like atrial brillation, 
valvular heart disease, and cardiomyopathy.

Ÿ Caused by the bursting of a blood vessel Hemorrhagic Stroke: 
(acute hemorrhage) and accounts for 15% of all acute strokes.

 A transient ischemic attack (TIA) is a transient episode of neurologic 
dysfunction due to focal brain, spinal cord, or retinal ischemia, without 

acute infarction or tissue injury, and is considered a medical 
emergency. 

 Uric Acid and Ischemic Stroke
 The progression of ischemic stroke is closely related to oxidative 
stress, a component of ischemia-reperfusion injury, which involves 
excessive production of reactive oxygen species (ROS). 

Ÿ The brain is more susceptible to oxidative stress damage due to 
fewer endogenous antioxidants.

Ÿ Uric Acid (UA) is an endogenous antioxidant derived from purine 
metabolism. It is involved in almost 70% of free radical 
scavenging reactions in humans, neutralizing peroxynitrite, 
hydroxyl, and superoxide radicals, and playing a major role in 
preventing lipid peroxidation.

Ÿ Xanthine oxidase activity and UA synthesis increase under 
ischemic conditions, suggesting elevated serum UA may mark 
underlying tissue ischemia.

Ÿ UA presents a paradox: it is an antioxidant but also contributes to 
local tissue inammation and plaque progression by accumulating 
as crystals within atherosclerotic plaques.

In the central nervous system, benecial antioxidant actions seem to 
predominate over harmful pro-oxidant effects.

 Materials and Methods
It was a hospital based analytical cross sectional study conducted in the 
department of medicine during the period of 2 yea
Patients more than 18 years of age and  Patient with NCCT head/MRI 
brain conrmed case of acute ischemic stroke were included in the 
study. 

 Old CVA (Cerebrovascular Accident),  Hemorrhagic stroke,  CVT 
(Cerebral Venous Thrombosis),  Known case of valvular heart disease, 
 Patients receiving drugs that alter serum uric acid level (e.g., Diuretics, 
Allopurinol, Losartan, Fenobrate, Febuxostat),  Known case of 
malignancy,  Renal dysfunction,  Gout and  More than moderate alcohol 
consumption were exc;ided frp, the study.

Data collection:
After approval from Ethical committee and obtaining informed 
consent form  Complete history and examination were conducted for 
patients presenting with symptoms/signs of stroke or diagnosed with 
stroke within 7 days of onset.  The patient was sent for NCCT head or 
MRI brain, and the report was collected.  For eligible patients, 2ml of 
venous blood was collected in a plain vial for serum uric acid level 
analysis.  Severity of stroke was assessed using the NIH Stroke 
Severity scale (NIHSS).

 NIHSS Scoring System
(The NIHSS maximum score is 42. Scoring is as follows): 
Ÿ Score 0: No Stroke
Ÿ Score 1–4: Minor Stroke
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Ÿ Score 5–15: Moderate Stroke
Ÿ Score 15–20: Moderate to Severe Stroke
Ÿ Score 21–42: Severe Stroke

Statistical Analysis
Data was expressed as percentage and mean \pm S.D..  Kolmogorove-
Smirnove analysis was performed for checking data linearity.  Chi-
square test was used to analyze the signicance difference between 
two independent groups.  Pearson correlation was used to nd the 
correlation between the two variables.  A P-value < 0.05 was 
considered statistically signicant.

 Observations and Results
The study included a total of 125 patients with acute ischemic stroke. 
Demographic Prole

Mean Age: 57.68 \pm 11.23 years.  The majority of patients (32.0%) 
were in the 56-65 age group. * Gender: Male: 85 patients (68.0%). 
 Female: 40 patients (32.0%).

.0%). 69.6% of patients suffered from dyslipidemia (87 out of 125). 
81.6% of patients were hypertensive (102 out of 125). 42.4% of 
patients suffered from diabetes mellitus (53 out of 125). 42.4% of 
patients had a smoking history (53 out of 125).

 NIHSS Distribution
 The majority of patients were categorized as Moderate to Severe 
Stroke based on the NIHSS (National Institutes of Health Stroke 
Scale): 

Ÿ Moderate Stroke (Score 5–15): 31.2% (39 patients).
Ÿ Moderate to Severe Stroke (Score 15–20): 41.6% (52 patients).
Ÿ Severe Stroke (Score 21–42): 27.2% (34 patients).

 Correlation and Association Findings
Correlation between Age and Serum Uric Acid (SUA) Levels
Ÿ There was a significant correlation between age groups and SUA 

levels (R value = 0.780, P value = 0.001).
Ÿ Mean SUA levels generally increased with age, from 

4.6000~\text{mg}/\ text{dL} in  the \ le  25 group to 
10.7500~\text{mg}/\text{dL} in the 76-85 age group.

 Correlation between NIHSS and SUA Levels
Ÿ There was a significant correlation between NIHSS and SUA 

levels (R value = 0.923, P value = 0.001).
Ÿ The mean SUA levels increased with stroke severity: 
Ÿ Moderate Stroke: 5.9005~\text{mg}/\text{dL}
Ÿ Moderate to Severe Stroke: 7.7635~\text{mg}/\text{dL}
Ÿ Severe Stroke: 10.7121~\text{mg}/\text{dL}

 Association of Risk Factors with SUA Levels

 All associations showed a statistically signicant difference (P<0.01) 
in SUA levels between groups:

Association between Sex and SUA Levels

There was a statistical significant difference in SUA levels between 
sexes (P value = 0.003).  Female Mean SUA: 7.2400~\text{mg}/ 
\text{dL}.  Male Mean SUA: 8.3345~\text{mg}/\text{dL}. 

 Discussion
 The present study was conducted to evaluate the role of uric acid in 
assessing the severity of acute ischemic stroke, addressing the 
conicting results in human studies and the scarcity of data in the 

7Indian scenario.  

Males were the majority (68%) with a male-to-female ratio of 2.1:1. 

Mean SUA levels were higher in males (8.33\pm1.99~\text{mg}/ 
\text{dL}) than females (7.24\pm1.70~\text{mg}/\text{dL}) 
(P<0.003). This nding is consistent with other studies. The mean age 
was 57.68\pm11.23 years. The majority of patients were in the 56-65 
age group (32%). The comparison of mean SUA levels showed a 

8positive correlation between age and SUA.  Mean SUA levels were 
higher in the elderly, for example, cases over 75 years had a mean SUA 
level of .75\pm1.96~\text{mg}/\text{dL}. This aligns with studies that 
found SUA levels associated with an increasing risk for acute ischemic 

9stroke in elderly patients.

  The study demonstrated a positive correlation between the National 
Institutes of Health Stroke Scale (NIHSS) score and the mean Serum 
Uric Acid (SUA) levels (Correlation coefcient, r=+0.923).  Mean 
SUA levels increased with stroke severity, from 5.9\pm0.57~ 
\text{mg}/\text{dL} for Moderate Stroke to 10.7\pm1.0~\text{mg}/ 

10\text{dL} for Severe Stroke.   This nding aligns with the results of a 
study by Shah H. et al. (2019) which concluded that the severity of 
acute ischemic stroke is directly proportional to the mean SUA levels 

7(Correlation coefcient, r=+0.6979).   Conversely, some studies 
suggest a protective role, such as a meta-analysis by Wang Z et al. 
(2016), which concluded that high SUA level was associated with a 
better outcome after acute ischemic stroke. Another study found that 
for each \text{mg}/\text{dL} increase of SUA, there was a 12\% 

11increase in the odds of good clinical outcome.

 The mean SUA level was found to be directly proportional to the 
presence of risk factors like hypertension, diabetes mellitus, 
dyslipidemia, and smoking.  The majority of patients (81.6%) were 
hypertensive. SUA levels were signicantly higher in hypertensive 
patients (8.32\pm1.95~\text{mg}/\text{dL}) compared to 
normotensive patients (6.48\pm1.15~\text{mg}/\text{dL}) 
(P<0.005). SUA levels in diabetic patients (9.33\pm1.85~\text{mg}/ 
\text{dL}) were signicantly higher than in non-diabetic subjects 
(6.98\pm1.36~\text{mg}/\text{dL}) (P<0.007). A positive correlation 
was found between dyslipidemia and SUA (P<0.002). The majority of 
patients (69.6%) were dyslipidemic. Mean SUA levels were higher in 
smokers(9.6\pm1.69~\text{mg}/\text{dL}) compared to non-
smokers (6.79\pm1.12~\text{mg}/\text{dL}) (P=0.008), showing an 

12association between smoking history and SUA levels.

 The present study suggests that SUA can be used as a marker for 
increased risk of stroke and for risk measurement after a stroke. 

 CONCLUSIONS
 The study concluded that the serum uric acid (SUA) level is an 
important biomarker for the prognosis of acute ischemic stroke.  
 Specically, the ndings support the conclusion that SUA level is 
associated with both:

Ÿ The severity of acute ischemic stroke (directly proportional to 
mean SUA levels).

Ÿ The presence of other risk factors for acute ischemic stroke 
(SUA levels are directly proportional to risk factors like 
hypertension, diabetes mellitus, dyslipidemia, and smoking).

 REFERENCES
1) Hariklia VD, Apostolos H, Haralambosk. The role of uric acid in stroke. the lssue 

remains unresolved. The Neurologist. 2008;14:238-42.
2)  Feigin VL, Lawes CM, Bennett DA. Worldwide stroke incidence and early case f a t a l i t y 

reported in 56 population- based studies: a systematic review. Lancet Neurol. 
2009;8(4):355-69.

3) Love S. Oxidative stress in brain ischemia. Brain Pathol Zurich Switz.1999;9(1):119-
31.

4) Fang J, Alderman MH. Serum uric acid and cardiovascular mortality the NHANES I 
epidemiologic follow-up study 1971-1992. National Health and Nutrition Examination 
Survey. JAMA. 2000;283(18):2404-10.

5) Chamorro A, Obach V, Cervera A. Prognostic signicance of uric acid serum 
concentration in patients with acute ischemic stroke. Stroke. 2002;33(4):1048-52.

6) Romanos E, Planas AM, Amaro S, Chamorro A. Uric acid reduces brain damage and 
improves the bents of rtPA in a rat model of the thromboembolic stroke. J Cereb Blood 
Flow Metab. 2007;27(1):14-20.

7) Shah H, Patange A. The study of serum uric acid levels in ischemic stroke patients. Int J 
Contemp Med Res. 2019;6(1):A16-A20.

8)  Gorthi SP, Garg D. Stroke epidemiology among young persons in India: Every step 
counts. Ann Indian Acad Neurol. 2022;25:1

9)  Tadi P, Lui F. Acute Stroke. In: StatPearls [Internet]. Treasure Island (FL): StatPearls 
Publishing; 2022 [updated 2022 Jun 28]. Available from:

  https://www.ncbi.nlm.nih.gov/books/NBK535369/
10)  Panuganti KK, Tadi P, Lui F. Transient Ischemic Attack. In: StatPearls [Internet]. 

PRINT ISSN No. 2277 - 8179 | DOI : 10.36106/ijsrVolume - 15 | Issue - 06 | June - 2026

Risk Factor Group Mean SUA (mg/dL) P value
Hypertension No 6.4835 0.005^{**}

Yes 8.3226
Diabetes Mellitus No 6.9875 0.007^{**}
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History of Smoking No 6.79 0.008^{**}

Yes 9.60
Dyslipidemia No 5.9426 0.002^{**}

Yes 8.8760

International Journal of Scientific Research 29



Treasure Island (FL): StatPearls Publishing; 2022 [updated 2022 Jul 18]. PMID: 
29083778.

11)  Feske SK. Ischemic Stroke. Am J Med. 2021. doi:
  https://doi.org/10.1016/j.amjmed.2021.07.027
12) He X, Schuchman EH. Ceramide and ischemia/reperfusion injury. J Lipids. 

2018;2018:3646725. doi: 10.1155/2018/3646725.

PRINT ISSN No. 2277 - 8179 | DOI : 10.36106/ijsrVolume - 15 | Issue - 06 | June - 2026

30 International Journal of Scientific Research


