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Serum Uric Acid Levesin Patients with Acute Stroke
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Abstract

Theroleof uricacid in patientswith stroke or other vascular disease iscontentiousand thereisconflicting
data on this subject. In this study, we assessed serum uric acid levels in patients with acute stroke and
computed its association with other cerebrovascular risk factors. Inthiscross sectional study, we assessed
patients with acute stroke who were admitted in Government Medical College Jammu from September
2013tojuly2014. Detailed history and physical examination wasperformedinall patientsand their serum
uric acid level besides routine investigations was performed. A total of one hundred patients with acute
stroke were evaluated, of whom 41% were women and 59% were men. History of hypertension was
known in 64% of cases. 8% of patients were smoker, three patients had atrial fibrillation and history of
snake bite was present in one patient. Mean age of patients was 65.84+ 13.37 years. 54% had ischemic
stroke and hemorrhagic stroke was seen in 46% of cases. Mean uric acid was 6.14+1.17. Mean uric acid
in men was 6.72+0.67 and women had mean uric acid of 5.74+0.81. High uric acid level was seenin 45%
of cases. There was negative correlation between age of patients and serum uric acid level (r=-0.19,
p=0.18).Therewas statistically significant differencein uric acid between men and women (p=0.01).Due
to the high preval ence of hyperuricemiain patients with acute stroke, it can be considered asarisk factor

for acute stroke.
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Introduction
Stroke is one of the leading causes of mortality and

morbidity worldwide affecting approximately 20 million
people each year and causing 5 million deaths (1).
Numerous risk factors are involved in the devel opment
of stroke such as hypertension, cigarette smoking,
hyperlipidemiaand diabetes. Recent studiesindicatethat
there may be other factors influencing the devel opment
or course of disease like serum levels of uric acid. Uric
acidlevelsareinfluenced by ageand sex. Womentypically
have 1 mg/dl lessuric acid than men. Thislower level in
women apparently reflects estrogen rel ated enhancement
of renal urate clearance (2). Serum uric acid may be

considered asamarker of acute endothelial dysfunction,
since hyperuricemia has been observed to be associated
with raised endothelin levels, and there is evidence of
uric acid involvement, via purine metabolism, in the
process of thrombus formation (3). However, studies
regarding role of uric acid in stroke have produced
inconsistent results so far (4,5). Higher risk of stroke
incidence and mortality was reported in cases of
hyperunicemia (6-8). But contrary to this, other studies
have advocated uric acid to be neuroprotective duetoits
antooxidation action (9-11). Some studies have found
higher levels of serum uric acid to be associated with
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better outcomes following stroke (12-14). Considering
these conflicting data, we under took this study to
evaluate serum uric acid levels in patients with acute
stroke.
Material and Methods

This is a cross sectional study conducted in
Postgraduate Department of medicine GMC, Jammu
from September 2013 to july 2014 on 100 patients
admitted with acute stroke. A stroke or cerebrovascular
accident (CVA) was defined as abrupt onset of
neurological deficit that isattributableto afocal vascular
cause. The participating patients were enrolled on the
basisof CT Head findings. Total patientstaken for study
were 100. Exclusion criteriainclude chronic liver and
kidney diseases, malignancy, chronic alcohol use, trauma,
drugslikediuretics, use of antioxidants.

There is no universally-accepted definition for
hyperuricemia based only on serum UA levels. We
defined partici pants as having hyperuricemiaif their serum
UA concentration was > 7.0 mg/dL in men or >6.0 mg/
dL inwomen (4,5). These cut offswere selected because
they arecommonly usedinclinical laboratories and have
been proposed in previously published studies.

Informed consent was obtained from each participant
of the study and institutional ethical committee clearance
was obtained. Detail ed history and physical examination
was done in al patients. In patients risk factors were
taken into account like age, sex, smoking hypertension,
diabetesmellitus, dydipidemia, atria fibrillation, previous
CVA. The information about risk factors was obtained
from patients, their medical records and history taken
from attendants. The severity of the stroke was measured
by the NIMS.

CT Head wasdoneinall patientsafter hospitalization.
All routineinvestigationslike compl ete hemogram, Blood
glucose, liver and kidney function test, lipid profile,
electrolytes, urine exam ECG were done. Serum uric
acid was estimated within 24 Hours of hospitalization by
enzymatic uricase method.

Satistical Analysis
was done during SPSS Software for Windows Ver.

16. The data obtained was expressed as meantstandard
deviation. Correlation was computed by Pearson's
correlation coefficient and p value of < 0.01 was taken
asstatistically significant.
Results

We have studied hundred patients of acute stroke, of
whom 41% were women and 59% were men. Mean
age of patientswas 65.84+13.37 years. 54% had ischemic
stroke and haemorrhagic stroke was seen in 46% of
cases. None of our haemorrhagic stroke patientsreceived
thrombolytic therapy. Serum triglyceride (TG) was
140.15+45.45, total cholesterol was 170.36+50.45, low
density lipoprotein (LDL ) was 110+34.56 and high density
lipoprotein (HDL) level was42.40+10.20. 12% of patients
were having HDL levelslessthan 40 mg/dl while 20% of
patients had TG level more than 150 mg/dl.Mean uric
acid was 6.14+1.17. Mean uric acid in men was
6.72+0.67 and women had mean uric acid of 5.74+0.81.
High uric acid level was seenin 45% of cases withmale
being 20% and female being 25% (Table 1& 2). 16% of
patient had known history diabetesmellitus. Eight patients
werediagnosed diabetic during investigation. Mean blood
glucosefasting was 110.38+32.61and mean postprandial
blood glucose was158+47.46. History of hypertension
was known in 64% of cases. 8% of patientswere smoker,
three patients had atrial fibrillation and history of snake
bite was present in one patient. There was negative
correlation between age of patients and serum uric acid
level(r= -0.19, p=0.18), but it was not statistically
significant. Therewas statistically significant difference
in uric acid between men and women (p=0.01) (Fig-1).
Table 1. Biochemical Parameters of Study Population

Parameter Mean +SD
Uricacid 6.14+1.17
Total cholestrol 170.36+50.45
Triglycerides 140.15+4545
HDL 42.40+10.20
LDL 110+34.56
BGF 110.38+32.61
BGPP 158+47.46
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Table 2. Demographic Profile and Uric Acid levelsin Sudy Population

Gender Men(n=59) Ratio
(n=100)
M:F=1.43:1
Women(n=41)
Men M ean+SD p-value
65.56+14.38 0.95
women 66.24+11.92
Age
Uric acid Men 6.14+1.17 0.01
women 5.74+0.81
Ischemic Men (n=35)
(n=54) Women (n=19) 0.20
Type of stroke Haemorrhagic Men (n=24)
(n=46) Women (n=22)
Risk factors No.of patients(n) percentage total
Hypertension 64 64 64
Diabetes 16 16 16
mellitus
Smoking 8 8 8
Atrial 3 3 3
fibrilation
Snake bite 1 1 1

Fig 1. Box Plot Showing Uric Acid levelsin Men and Women
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Discussion = e

Inthisstudy we determined the serumuricacidlevels ~ accompanying increase in triglyceride and LDL
in patients with acute stroke. 45% of our patientswere  cholesterol levels, it can be considered as arisk factor
hyperuricemic. Mehrapin M (6) did cross-sectional study ~ for acute stoke.
on 55 patients of stroke; 47.3% had hyperuricemia and Bhadra et al.(7) conducted a case control study to
they concluded that due to the high prevalence of  evaluate the serum uric acid levels in men with stroke
hyperuricemia in patients with acute stroke and its  andto correlate thelevel swith stroke severity and found
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significantly higher levelsof uric acid in menwith stroke
as compared to control population. Uric acid levelsalso
correlated significantly with stroke severity, increased uric
acid levels being associated with greater initial stroke
severity (7). According to results of Heo SH (9) increased
level of uric acid may be arisk factor for the presence of
silent braininfarction (SBI). Serumuric acid levelsmight
be a good serum marker of underlying SBI or future
stroke, especially in women (8). The population based
study conducted by Lehto et al.(14) indicated that
hyperuricenia is a strong predictor of stroke events in
middle age patients with type 2 diabetes mellitus
independently of other cardiovascular risk factors.

Tushar B et al. (15) in this study found serum uric
acid levels significantly high in the patients who
succumbed as compared to those who were discharged
from Hospital. On the other hand, study conducted on
881 patients with acute ischemic stroke by Anegl
Chamorro et al. found 12% increase in the odds of good
clinical outcome for each mg/dl increase of Uric Acid
(13). Uytienboogaart MK et al.(16) found no association
between UricAcid levelsand outcomein acute Ischemic
Stroke.

In our study, there was no significant association
between serum uric acid level and diabetes Mdllitus,
hypertension and smoking. No significant association was
seen between uric acid level and TG, Total Cholestrol,
HDL Cholestrol and LDL Cholestrol. Chammaro et al.
(13) reported the association between serum uric acid
level and amount of Triglyceride.

Masoud et al. (6) in their study also found that hyper
uricernia was associated with increase amounts of
triglyceride and LDL. The mechanism for this strong
association between serum uric acid levels and
triglyceride levels is still poorly understood.
Hyperuricemiaand hypertriglyceridemiamay reflect the
patient'slife style as a part of metabolic syndrome.

Ourswas crossectional study, so we could not assess
the preci se associ ati on between stroke and hyperuricemia.
Long term case control studies are needed to describe
the associ ation between them.

Conclusion

Due to the high prevalence of hyperuricemia in
patients with acute stroke, it can be considered asarisk
factor for acute stroke but more large scale scientific
and clinical research is needed before the role of uric
acid as arisk stroke factor can be established.
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