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Acute Ischemic Stroke

FREQUENCY OF HYPERURICEMIA IN PATIENTS OF ACUTE ISCHEMIC STROKE
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ABSTRACT

Objective: To determine the frequency of hyperuricemia in acute ischemic stroke.

Study Design: Cross sectional study.

Place and Duration of Study: Medical Unit, Pakistan Air Forces Hospital, Mushaf Sargodha, from Aug 2015 to Jan 2016.
Methodology: A total of 125 patients were included in this study that fulfils the inclusion criteria, ischemic stroke on CT
scan brain plain (hypo dense area) presented to hospital within 24 hours. Patients with transient ischemic attack (TIA),
subarachnoid hemorrhage (SAH), intracerebral hemorrhage (ICH), space occupying lesion (SOL) on neuroimaging (CT scan)
and with diagnosed Autoimmune or connective tissue disorders were excluded. Acute ischemic stroke was confirmed by
neuroimaging (CT scan brain non contrast) reported by consultant Radiologist (FCPS Radiology) and uric acid level was
measured within hospital lab with photometry using the diagnostic kit for quantification of uric acid prepared by (Pars
Azmoon Company) and was verified by consultant pathologist. All information and reports were collected on proforma.
Results: Age range in this study was from 30-90 years with mean age 60.832 + 12.01 years and mean uric acid level was 5.773 +

1.95 mg/dl. Majority of the patients were male (86.4%). Hyperuricemia was seen in 40 (32%) patients.
Conclusion: Prevalence of hyperuricemia in patients with acute stroke is significantly higher than normal population.
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INTRODUCTION

Stroke is the third basic cause of death in elderly
after CHD. The mortality of stroke is high, 20% in
acute stage and it stays higher for quite a long timel.
Stroke is second cause of disability like handicap and
dementia in age group >65 years and in >20% demen-
tia appear after stroke? Forty percent of survivors do
not fully recover from stroke related disabilities and
25% remain unable to walk freely on their own. Hyper-
uricemia refers to an elevation in the serum uric acid
concentration. Uric acid (UA) is the end product of
purine metabolism in humans. Uric acid is synthesized
mainly in the liver, intestines and other tissues such as
muscles, kidneys and the vascular endothelium as the
end product of an exogenous pool of purines, derived
largely from animal proteins. The progressive increase
in serum uric acid level may be linked to the rising
prevalence of overweight and obesity, as well as the
increase in consumption of sugar-sweetened beverages
and foods rich in purines. Kidneys are responsible for
its clearance from body. Uric acid level is affected by
age and sex. Preceding adolescence, the normal serum
uric acid level is 3.6 mg/dl for males and females. A
high serum uric acid level is associated with greater
risk of cardiovascular events, raised serum triglyce-
ride, cholesterol, hypertension, overweight, insulin
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resistance and metabolic disorders. Hyperuricemia
has now been identified as a marker for a number of
metabolic and hemodynamic abnormalities®. The high
level of urate is linked ischemic stroke. High serum
urate level cause poor outcome (dead or in care) and
higher vascular event rate in stroke patients*. In cont-
rast a study showeddecreased uric acid levels correlate
with poor outcomes in acute ischemic stroke patients,
suggesting that serum urate might be advantageous
and secure against poor outcomes®. Another explora-
tory review suggested that higher uric acid level after
thromboembolic stroke is neuroprotective®. A study by
Mangal AC, Guria RT, Singh MK in Institute of Medi-
cal Sciences, Ranchi shows 29% prevalence of Hyperu-
ricemia in acute ischemic stroke patients’. Mehrpour et
al study showed 47.3% prevalence of hyperuricemia in
acute ischemic stroke patientss.

After analyzing above studies, data shows stri-
king variation in incidence of hyperuricemia in patient
of ischemic stroke. There is no such study done in
Pakistan. This study is being carried out to appraise
the frequency of Hyperuricemia in patient of ischemic
stroke in our region and will ultimately contribute to
better understanding of disease and its prognostic fac-
tors. Aim of this study is to determine the frequency of
hyperuricemia in acute ischemic stroke.

METHODOLOGY

This cross sectional study was conducted in
indoor Medical Unit, PAF Hospital Mushaf Sargodha,
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from August 2015 to January 2016. With the help of
WHO sample size calculator, 125 patients were inclu-
ded, who fulfil the inclusion criteria i.e. Ischemic stro-
ke on CT scan brain plain (hypo dense area) presented
to hospital within 24 hours of ischemic stroke, with
confidence level of 95%, anticipated population pro-
portion 29% and absolute precision required 8%. Pati-
ents with Transient ischemic attack (TIA), subarach-
noid hemorrhage (SAH), Intracerebral hemorrhage
(ICH), space occupying lesion (SOL) on neuroimaging
(CT scan) and with diagnosed Autoimmune or connec-
tive tissue disorders were excluded. Acute ischemic
stroke was confirmed by neuroimaging (CT scan brain
non contrast) reported by consultant radiologist (FCPS
Radiology) and Uric acid level was measured within
hospital laboratory with photometry using the diag-
nostic kit for quantification of uric acid prepared by
(Pars Azmoon Company) and was verified by consul-
tant pathologist. All information and reports were coll-
ected on proforma. Data were entered and analyzed by
using statistical package SPSS-16. Descriptive statistics
was used to analyze qualitative and qua-ntitative vari-
ables. In qualitative variable like gender and hyperuri-
cemia, frequency and percentage were calculated. In
quantitative variable like age and uric acid level, mean
+ SD were calculated.

RESULTS

Age range in this study was from 30-90 years with
mean age 60.832 £ 12.01 years and mean uric acid level
was 5.773 £ 1.95 mg/dl. There were 108 (86.4%) male
and 17 (13.6%) female. Hyperuricemia was seen in 40
(32%) patients.

DISCUSSION

In this study we determined the role of serum
uric acid in acute stroke and its prognostic significance
on stroke outcome. Mean serum uric acid level was
5.773 £ 1.95 mg/dl. Hyperuricemia was seen in 40
(32%) patients. According to a study, the prevalence of
high uric acid level in United State is 20.1%°. A study
of Bangkok papulation indicates that prevalence of
high uric acid level is 24.4%'° and another study repor-
ted the prevalence of hyperuricemia is 32.7%". Accor-
ding to above mentioned studies prevalence of high
uric acid level is significantly higher in patients with
acute stroke as compared to normal population. Stroke
is one of the principle clinical manifestations of cere-
brovascular disease and studies researching the conn-
ection between the uric acid and stroke have been dis-
consonant. A few studies display a positive indepen-
dent relationship between uric acid and stroke though
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others showed that uric acid did not relate to stroke
event!2. Tushar et al in his study found serum uric acid
level is significantly high in patients of ischemic stroke
and uric acid level can be used as a marker for inc-
reased risk of stroke®3. Kim et al study of 16 prospective
cohort studies consist of more than two hundred
thousand patients find the relation between high uric
acid level and risk of stroke. They found that high uric
acid level may simply increase the risk of both stroke
and its mortality’. Hyperuricemia has also been found
to predict poor outcome in cardio embolic stroke

Table: Hyperuricemia with respect to age, gender, diabetes
mellitus, hypertension, smoking, family history of stroke
and hypertriglyceridemia.

Hyperuricemia
Variables n (%) Present Absent ’i.
n (%) n(%) | AU

Age (Years)

30-50 25 (20) 8 (32) 17 (68)

51-70 69 (55.2) | 21(30.4) 48 (69.6) | 0.882

71-90 31(24.8) | 11(35.5) 20 (64.5)
Gender

Male 108 (86.4) | 34 (31.5) 74 (68.5) 0.754

Female 17 (13.6) 6 (35.3) 11 (64.7) )
Diabetes Mellitus

Yes 31(24.8) | 27(87.1) 4 (12.9) 0.001

No 94 (75.2) | 13 (13.8) 81 (86.2) '
Hypertension

Yes 28 (22.4) 14 (50) 14 (50) 0.020

No 97 (77.6) | 26(26.8) 71 (73.2) )
Smoking

Yes 35 (28) 7 (20) 28 (80) 0.073

No 90 (72) 33 (36.7) 57 (63.3) '
Family History of Stroke

Yes 25 (20) 6 (24) 19 (76) 0338

No 100 (80) 34 (34) 66 (66) '
Triglyceridemia

Yes 34 (27.2) 6 (17.6) 28 (82.4) 0.035

No 91 (72.8) | 34(374) 57 (62.6) '

(CES)®. In Kanbay et al study shows thaturic acid is
biologically active and can stimulate oxidative stress,
endothelial dysfunction, inflammation and vasocons-
triction’®. On the other hand, Wang and friends analy-
zed the outcomes of 1166 patients with ischemic stroke
and concluded that high uric acid level has significant
protective effect on neurological outcome'”. Miedema
et al also reported that there was no association bet-
ween SUA levels and prognostic outcome in acute isc-
hemic stroke!8. Moreover A study in Iran also show si-
milar result of no association between ischemic stroke
and uric acid level®. Several studies that investigated
the effect of SUA levels at the onset on the prognostic
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outcome of ischemic stroke showed neuroprotective
benefit for preventing neurological injury and the
study suggest that intravenous administration of exo-
genous UA improves the clinical outcome in patients
with acute ischemic stroke?. Recently, Chen ef al con-
centrated 226 hemodialysis patients and followed them
for year and a half, 43 patients experienced acute ische-
mic stroke; serum uric acid is contrarily identified with
acute ischemic stroke in hemodialysis patients?!.

CONCLUSION

Prevalence of hyperuricemia in patients with
acute stroke is significantly higher than normal popu-
lation.
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