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INTRODUCTION
Among all the neurological diseases of adult life, the cerebrovascular 
ones clearly rank the rst in frequency and importance. Stroke is the 
second leading cause of death worldwide, causing 6.2 million deaths in 

12011 . The mortality rate of stroke in the acute phase is as high as 20% 
and its remains higher for several years after the acute event in stroke 

2patient than in the general population . Stroke also entails a high 
socioeconomic burden due to increased morbidity and mortality. 

3Ischemic strokes account for more than 80% of total stroke events . 
Early identication of individual at risk could be of help in primary 

4prevention strategies . Known modiable risk factors like hypertension, 
DM, Smoking obesity are well documented. Newer not well- known risk 
factor are like homocysteine and serum uric acid. SUA is one of the 
major aqueous antioxidant in the humans, and contributes as much as 
two – third of the plasma free radical scavenging ability. It is 
particularly effective in quenching hydroxyl, superoxide and peroxynitrite 
radicals, and may serve a protective physiological role by preventing lipid 

5peroxidation . Uric acid is considered an effective antioxidant and 
high SUA levels could be a compensatory mechanism to counteract 

6-7oxidative stress . It has been suggested that increased levels of SUA 
may be the result of the evolution of protective mechanisms in primate 

8(including human) against oxygen radicals . In animal models, local 
UA concentrations signicantly increase in acute brain injury. For 
example, in rat, middle cerebral artery occlusion causes a signicant 
increase in cerebral UA concentrations, which can persist for several 

9days after injury . Elevated SUA levels have been proposed as an 
independent risk factor in cardiovascular morbidity and mortality. 
Evidence from epidemiological studies suggests that the elevated SUA 
levels may predict anincreased risk for cardiovascular (CV) events 

10-11including stoke . Moreover, therapeutic modalities with a SUA 
lowering potential have been shown to reduce CV disease morbidity 
and mortality. Raised SUC level is a surrogative marker of metabolic 
Syndrome and increased SUC level is also associated with CV 
morbidity and mortality. Diabetes mellitus confers a twofold to four 
fold higher risk of the incidence of an adverse vascular event including  

12cerebro vascular accidents .This increased risk has only been partially 
attributed to the pathologic effects of diabetes on risk factors 

12associated with hyperinsulinemia .SUA has been recently associated 
11 13with insulin resistance . One study  indicates hyperuricemia is a 

useful predictor of cerebrovascular events in elderly diabetic patients 
independent of the remaining CV risk factors.  : Though it has been 
recognised as an important risk factor for

14-17Cerebrovascular  events in many research studies  , it is yet to be 

conrmed  whether high SUA levels have an important role in the 
etiopathogenesis  of  Cerebr ovascular disease or if it is just a co-

18incidental nding . Studies like NHANES I have provided data to 
support a positive association between SUA and stroke in middle age 

19people, after accounting for other confounding factors . Stroke entails 
a high socio-economic burden due to increased morbidity and 
mortality.

1. The study is conducted to determine the association between serum 
uric acid (SUA) and acute non embolic ischemic stroke and to assess 
its risk factor potential using statistical analysis.
2. To study the association between serum uric acid (SUA) and other 
risk factors namely hypertension, Diabetes mellitus, coronary artery 
disease (CAD) and adverse lipid prole.

MATERIALS AND METHODS
The observational, cross-sectional, case control, retrospective was 
conducted in the N.R.S. Medical College and Hospital, Kolkata. Study 
was done from 1st February 2017 to 30th September 2018 i.e., through 
one and half year period.

Sample Size:
About 200 (100cases & 100 controls).

Sample Design:
Patients admitted in N.R.S MEDICAL COLLEGE with rst ever in 
life time acute non embolic ischemic stroke with or without CT scan 
evidence of infarction within 24 hrs of onset of stroke. Patients with 
previous history of TIA/CVA or who are on thiazide diuretics or known 
cases of gout or show clinical evidences of gout or with chronic renal 
failure or CT Scan showing of hemorrhage or SOL other than infarct or 
known cardiac diseases or with hematological abnormalities are 
excluded from study.

Inclusion Criteria
Ÿ Patient admitted in our hospital with rst-ever-in life time acute is 

chemic non embolic stroke with or without CT scan evidence of 
infarction within 24 hours of onset of stroke.

Exclusion Criteria
Ÿ Patients with previous history of TIA/CVA
Ÿ Patients who are on thiazide diuretics
Ÿ Patients who are known cases of gout or show clinical evidences of 

gout
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ABSTRACT
The study is conducted to determine the association between serum uric acid (SUA) and acute non embolic ischemic stroke and to assess its risk 
factor potential using statistical analysis.
The observational, cross-sectional, case control, retrospective was conducted in the N.R.S. Medical College and Hospital, Kolkata. Study was 
done from 1st February 2017 to 30th September 2018 i.e., through one and half year period.
About 200 patients(100cases & 100 controls).
It was also found that serum uric acid was also independent risk factor for causing acute ischemic non embolic stroke.  It is also suggested that 
further studies are required to assess whether lowering of SUA level with drugs can actually reduce the risk of ischemic stroke.
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Ÿ Patients with chronic renal failure
Ÿ Patients who's CT scan show hemorrhage or either space 

occupying lesions other than infarct.
Ÿ Patients who were of known cardiac diseases with or without atrial 

brillation which could be sources of emboli or whose 
echocardiogram shown sources of emboli.

Ÿ Patients with hematological abnormalities like leukemia or other 
myeloproliferative disorders.

Statistical Analysis:
For statistical analysis data were entered into a Microsoft excel 
spreadsheet and then analyzed by SPSS 24.0. Data had been 
summarized as mean and standard deviation for numerical variables 
and count and percentages for categorical variables. Two-sample t-
tests for a difference in mean involved independent samples or 
unpaired samples. Paired t-tests were a form of blocking and had 
greater power than unpaired tests. A chi-squared test (χ2 test) was any 
statistical hypothesis test wherein the sampling distribution of the test 
statistic is a chi-squared distribution when the null hypothesis is true. 
Without other qualication, 'chi-squared test' often is used as short for 
Pearson's chi-squared test. Unpaired proportions were compared by 
Chi-square test or Fischer's exact test, as appropriate.

RESULT AND DISCUSSION
The well recognized risk factors for stroke like age, smoking, diabetes, 
hypertension, metabolic syndrome explain only a part of the cases. 
Hence a search for other risk factors is the need of the hour. This study 
was conducted to study the role of serum uric acid in acute ischemic 
stroke and its effect on stroke outcome.

The male to female ratio was 1.32:1. The mean age of the cases was 
68.61 ± 7.47 years with the range of 57 to 90 years. The mean SUA 
levels among males and females  did not attain statistical signicance 
(5.6885±1.27 vs 5.6897±1.32) p- value>0.05

21Pearce et al  (1969) observed higher SUA values in males as 
10compared to females (5.28 ± 0.66 vs. 4.47 ± 0.78 mg/dl) . Similar 

23results were obtained in the study by Milionis et al  and in the 
22Rotterdam study  (348 vs.302 µmol/L).

We found that stroke patients had a signicantly higher SUA levels 
when compared to the controls (6.25 ± 1.30 mg/ dl vs. 5.12 ± 0.99 
mg/dl, P < 0.05) Table.19 On multiple regression analysis, correlation 
of SUA with ischemic stroke was found to be independent of other 
major risk factors for stroke (OR = 6.8749, z = 4.4829, 95% C.I. = 
2.9594 to 15.9710, P < 0.0001). Table.36 these ndings are in 
accordance with most of the data published worldwide.

23Milionis et al . Observed that the SUA levels were signicantly higher 
in stroke patients compared with controls (5.6 ± 1.7 mg/dl vs. 4.8 ± 1.4 

24mg/dl, P < 0.001). Srikrishna R and Suresh DR  found that serum uric 
acid levels were signicantly higher in cases as compared to controls 

22(6.56 ± 0.73 vs. 4.66 ± o.47, P < 0.05). In The Rotterdam study , high 
serum uric acid levels were associated with the risk of stroke.

In our study we found that SUA levels increased with increasing age 
and this is statistically signicant p- value <0.0001.

In our study, correlation between hypertension and ischemic stroke 
was found to be independent on multiple logistic regression analysis 
(OR = 5.9815, z = 4.9176, 95% C.I. = 2.9323 to 12.2017, P < 0.0001) 
Table.36

It was also found that SUA levels among hypertensive patients were 
signicantly higher as compared to normotensive patients (6.28 ± 1.29 
vs. 5.21 ± 1.11 mg/dl, P < 0.05). Table. 31

23Milionis et al  observed that SUA levels were higher in hypertensive 
subjects compared with non hypertensives (5.4 ± 1.6 mg/dl vs. 5.0 ± 

121.6 mg/dl, P = 0.04). Lehto et al  also found that the prevalence of 
hypertension among hyperuricemic subjects was higher as compared 
to the pa- tients with SUA levels in the normal range (67.3% vs.41.2%, 
P < 0.001).

In our study we found that diabetes mellitus is a risk factor for stroke 
(χ2 =5.26, OR=3.50, 95% C.I. = 1.59-7.67, p- value=0.021).

We found that SUA levels in patients suffering from diabetes mellitus 

were signicantly higher as compared to those in non diabetic subjects 
(6.55 ± 1.15 vs. 5.50 ± 1.2 mg/dl, P < 0.05).

Our ndings are in accordance with the ndings of Longo-Mbenza et 
25al  who observed signicantly higher frequency of hyperuricemia 

among diabetic patients.

In our study we found that obesity is a risk factor for stroke (χ2 =8.139 
OR=3.531, 95% C.I.= 1.426-8.742, p- value=0.0043).

26Per Harmesen et al . also found that obesity is a risk factor for stroke 
23(OR = 2.23, 95% C.I. = 1.83 - 2.72). Also, Milionis et al  who found 

signicantly higher levels of SUA among overweight patients (BMI > 
25) as compared to non-obese patients (5.4 ± 1.6 vs. 4.9 ± 1.5 mg/dl, P 
= 0.004). In this study it was observed that mean SUA level is higher 
among obese patients than non-obese patients (6.07±1.03 vs. 5.6±1.30, p 
value signicant).

27Similarly, Strasak et al . also observed a positive correlation between 
28SUA and smoking (r = 0.11, P < 0.001). Mozos et al  also found that 

SUA levels were signicantly higher in smokers as compared to 
nonsmokers (5.7 ± 1.3 vs. 5.0 ± 1.1 mg/dl, P < 0.05).

In this study it was observed that dyslipidemia is a risk factor for stroke 
(χ2=6.25 ,OR=3.857, 95% C.I.= 1.76-8.421, p- value 0.0124).

In our study, we found a signicant positive correlation between SUA 
levels and serum triglyceride level. Serum uric acid level increased 
with increasing serum triglyceride level P < 0.0001.

Lehto et al(12). Concluded that SUA was signicantly associated with 
HDL cholesterol (r = -0.25, P < 0.01) and triglyceride levels (r = 0.14, P 

29< 0.01).  Bansal et al . Found a signicant correlation between SUA 
and triglyceride (P < 0.05). Our ndings correlate with the above 
mentioned studies.

In this study it was observed that coronary artery disease (CAD) is a 
risk factor for stroke (χ2=12.25, OR=8.070, 95% C.I.= 3.206-20.317, 
p- value =0.004). Table.29. In this study it was observed that mean 
SUA level is higher among patients with CAD than patient without 
CAD (6.68±1.08 vs. 5.46±1.29, p value <0.05.

In this study it was observed that smoking is a risk factor for stroke 
(χ2=5.472 OR=2.785, 95% C.I.= 1.504-5.459). In this study it was 
observed that mean SUA level in smokers was signicantly higher as 
compared to nonsmokers (6.11 ± 1.18 vs. 5.49 ± 1.28 mg/dl, P = 0.05).

In our study, out of 100 patients, 17 patients died and remaining 83 
patients were discharged from the hospital. The mean SUA levels were 
signicantly higher in the patients who succumbed as compared to the 
patients who were alive at discharge (7.01 ± 1.23 vs. 6.08 ± 1.26 mg/dl, 

28P < 0.05) . Mozos et al  found that the patients who died had a 
signicantly higher SUA values as compared to those who were 
discharged home (9.5 ± 3 mg/ dl vs. 6.9 ± 4 mg/dl, P = 0.003). Behera 
Bk et al. also found that the patients who died had a signicantly higher 
SUA values as compared to those who were discharged home (7.26 ± 

300.78 mg/ dl vs. 6.16 ± 1.68 mg/dl, P = 0.014) . Tushar B et al also found 
that mean SUA levels were signicantly higher in the patients who 
succumbed as compared to the patients who were alive at discharge 

31(8.60 ± 2.16 vs. 6.16 ± 1.68 mg/dl, P < 0.05). 

32Only one study that was done by Chammoro et al  found that higher 
levels of SUA at admission were associated with better outcome after 
stroke.

The ndings of our study are in accordance with all but one study 
mentioned above. From the above discussion, it is evident that SUA 
levels are associated with increased risk for stroke as well as with poor 
short term and long term prognosis after stroke.

SUA is one of the major aqueous antioxidant in the human beings and 
constitutes as much as two third of the plasma free radical scavenging 
ability. It is therefore prudent to expect that SUA should have a 

32protective role in stroke. But as discussed above only one study  has 
found that higher SUA level may be neuroprotective in patients with 
stroke. An explanation to this comes from the study which showed that 
SUA can work as a pro-oxidant under certain circumstances, 
particularly if the levels of other antioxidants (like ascorbate) are low 
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33. Various studies have also showed that uric acid can result in 
34endothelial dysfunction which can lead to vascular diseases . SUA 

35can also promote LDL cholesterol in vitro . Thus our study concludes 
that SUA can be used as a marker for increased risk of stroke. 
Furthermore, SUA can also be used for risk stratication after stroke.
 Further long term prospective studies are needed to establish the role 
of SUA in ischemic stroke. Also, trial of SUA lowering drugs in stroke 
patients as well as in those at increased risk of stroke can be worth 
considering.

SUMMARY AND CONCLUSION
 1)  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.  
 2) The association between elevated SUA and ischemic stroke may 
need to be considered especially when treating elderly diabetic, 
hypertensive patients and the population with coronary artery disease. 
 3) Elevated SUA can be considered as one of the risk factor for acute 
ischemic non – embolic stroke.  
 4) Lowering SUA level can be considered as one of the preventive 
modalities for stroke incidence while treating high risk population 
compared with control population.  
 5) It is also associated with decreased survival rate among ischemic 
non embolic stroke patients.
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