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Ischemic stroke is responsible for a significant proportion of stroke cases, with stroke being a
major contributor to mortality and morbidity on a global scale. Objective: To check the relation
of hyperuricemia with stroke. Methods: A cross-sectional study was carried out in the Jinnah
Post-graduate Medical Center's Medicine ward more than six months after the acceptance of
the synopsis. This study was conducted between 2020 and 2021. The sample size for the study
was determined to be atleast 94. Non-probability consecutive sampling was employed to select
patientsaged>20years, of either sex, who were diagnosed with acute ischemic stroke. Patients
with ischemic stroke due to a known thrombophilic condition and those with hyperuricemia
secondary to high cell turnover from cancer chemotherapy were excluded from the study. The
frequencies and percentages were collected and calculated and chi-square was used to
evaluate the significance. The p-value of <0.005 was considered significant. Results: We
enrolled 94 patients in total. Table 1shows the demographics of the patients who presented to
the hospital. The most common age group was >80 years and the majority of the patients were
male(61.7%). The 51(54.2%) patients have a BMI >25. 65(69.1%) of the patients had diabetes. The
relationship between the patients with hyperuricemia with the male gender, hypertensive
patients, and patients who smoke with a p-value of <0.001. Conclusions: In conclusion,
hyperuricemia appears to be prevalent in acute ischemic stroke patients, especially among the
elderly population.

INTRODUCTION

Ischemic stroke is responsible for a significant proportion
of stroke cases, with stroke being a major contributor to
mortality and morbidity on a global scale [1]. A focal
vascular cause that resultsin cerebralischemiaisanacute
ischemic stroke (AIS), sometimes referred to as a
cerebrovascular event. It can be identified by the quick
onset of the neurologicimpairment[2]. Several factors like
the patient's history and general physical examination,
clinical and laboratory investigations, and brain imaging,

can make the diagnosis of this condition [3]. The fatality
rate from stroke during the acute phase may surpass 20%
when compared to the general population, and it remains
elevated for several years even after the acute incidence
[3]. Numerous etiologies have been related to a higher
chance of developing AIS, including diabetes,
hypertension, insulin resistance, smoking, being
overweight, having high cholesterol, and not exercising.
Higher blood levels of uric acid, which have also been
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referred to as a reliable parameter to predict stroke, have
been associated with these risk variables [4, 5]. The
presence of raised uric acid levels within the bloodstream,
known as hyperuricemia, has been recognized as a
plausible risk element for stroke [2]. Uric acid is a
byproduct generated through the metabolic degradation
of purineswithinthe humanbodyandistypically eliminated
via renal excretion [6]. Individuals with hyperuricemia
exhibit elevated uric acid levels due to increased
production or decreased excretion. This condition may
result in the formation of urate crystals in joints and
tissues, ultimately leading to inflammation and damage
Increases in the consumption of foods high in purines and
sugar-sweetened beverages, as well as in the incidence of
overweight and obesity, may all be contributing factors to
the steady rise in blood uric acid levels [7, 8]. They are
eliminated from the body through the kidneys. Age and sex
correlate with the fluctuations in the levels of uric acid.
Before adolescence, both males and females should have
their uric acid levels within the normal range of 3.6 mg/dl
[9]. Varioustypes of research have explored the correlation
between hyperuricemia and stroke; however, the findings
have been incongruous. The link between hyperuricemia
and strokerisk has beenthe subject of numerousresearch,
with various degrees of success[10]. While some studies
have found a significant association, others have not, and
some studies have reported a positive association[11, 12].
Hyperuricemia and deranged lipid profiles are associated
with endothelial dysfunction and reduced vascular tone,
which may be related to ischemic changes, allowing CSF to
cross the blood-brain barrier and result in areas of edema
[13, 14]. Whether serum uric acid increases the risk of
developing acute ischemic cerebrovascular illness or acts
asawarningindication of thatriskis currently unknownand
needs additional study. This study has recommended
analyzing the severity and clinical prognosis of stroke
patientsinconnectiontotheirserumuricacidlevels.

METHODS

A cross-sectional study was conducted in the Medicine
ward of Jinnah Post-graduate Medical Center, over 6
months after obtaining approval of the synopsis. The
sample proportionsforthe research were determinedto be
at least 94, calculated using the Raosoft sample size
calculator software. This study was conducted between
June 2020 and Feb 2021. The study utilized a Confidence
Interval Strength of 95% and an Absolute Precision of 8%,
with an anticipated proportion of hyperuricemia in people
who have had an acute brain stroke 123 patients[15]. Non-
probability consecutive sampling was employed to select
patientsaged>20years, of either sex, who were diagnosed
with acute ischemic stroke. Patients with ischemic stroke
due to a known thrombophilic condition and those with
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hyperuricemia secondary to high cell turnover from cancer
chemotherapy were excluded from the study. We sought
ethical approval from the ethical research committee of
the hospital before commencing the study, and all
recruited patients provided written informed consent. The
eligible patients in the department were enrolled in the
study after receiving a thorough explanation of the study's
purpose and its details. The diagnosis of acute ischemic
stroke was made by physicians based on predefined acute
ischemic diagnosis criteria. Blood samples were drawn
from the patients to evaluate the levels of uric acid in the
laboratory, and their medical history regarding elevated
uric acid in the past was also recorded. In addition, an
assessment of other risk factors for cerebrovascular
disease, including hypertension, fasting blood glucose,
HbAlc levels, diabetes history, smoking history, and fasting
lipid profile, was conducted to identify potential
confounders or effect modifiers. The information was
collected systematicallyusinga proformaand thenentered
into IBM Corp.'s SPSS Version 20.0 (Armonk, New York,
USA) for evaluation. For the relevant variables (sex and
Child-Pugh classification), frequency tables were created.
Age and weight variables' means and standard deviations
were computed. The statistical significance of any
proportion of patients with HRS was assessed using the
chi-square test. The p-value with <0.05 was taken as
statistically significant. The general conclusions were
connected to the findings of the study. The study aims to
provide insights into the occurrence of high levels of uric
acid in patients with acute ischemic stroke. By analyzing
the collected data, the research aims to contribute
valuable information that may aid in developing effective
prevention and management strategies for hyperuricemia
and its association with acute ischemic stroke. The
frequencies and percentages were calculated and chi-
square was used to evaluate the significance. The p-value
of <0.005was considered significant.

RESULTS

The total number of patients was 94. Table 1 shows the
demographics of the patients who presented to the
hospital. The most common age group was >60 years and
the majority of the patients were male (61.7%). The 51
(54.2%) patients have a BMI >25. 65(69.1%) of the patients
had diabetes.

Table 1: Demographics and basic information related to acute
ischemic stroke patients

Variables (n=94) Categories Frequency (%)
20-40 10(10.6)
Age (years) 41-60 13(13.8)
>60 71(75.5)
Sexual Category Male 58(61.7)
Female 36(38.3)
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>25 51(54.2)
BMI

<25 43(45.7)

Diabetes ves 65(69.1)
No 29(30.9)

Family history Yes 21(22.3)
of Stroke No 73(77.7)
Smoking Yes £5(68.5)
No 39(41.5)

Table 2 shows that 65 (69.1%) patients had hyperuricemia
and 38 (40.4%) of the patients had the disease for 36-48
hours.

Table 2: Distribution of hyperuricemia, hypertension, and
duration of disease

Variables (n=94) Categories Frequency (%)
Y 65(69.1
Hyperuricemia Status es ( )
No 29(30.9)
12 - 24 Hours 19(20.2)
Disease duration 36-48 Hours 38(40.4)
More than 48 Hours 37(39.4)
Hypertension status ves 50(53.2)
No 44 (46.8)

Table 3 shows the significant relationship between the
patients with hyperuricemia with the male gender,
hypertensive patients, and patients who smoke with a p-
value of <0.001.

Table 3: Therelation of hyperuricemia with gender, hypertension,
and smoking

Hyperuricemia

i t i -val
Variables Categories Yes (n=65) No (n=29) p-value
Male 46(70.8%) 12 (41.4%)
Gender 0.006
Female 19(29.2%) 17(58.6%)
Hypertension Yes 46(70.8%) 4(13.8%) 0.001
<U.
No 19(29.2%) 25(86.2%)
. Yes 41(63%) 14 (48.3%)
Smokin .001
E No 24(37%) | w617 | 000

DISCUSSION

A cerebrovascular accident like stroke is described as the
abrupt onset of neurological abnormalities caused by a
specific vascular issue. It is a significant contributor to
increased rates of mortality and long-term impairment as
approximately 40% of survivors fail to get back their
independenceinself-care, and around 20-25% are not able
to walk normally [1, 12]. A complex series of metabolic
reactions induced by cerebral ischemia results in a
mechanism that produces nitric oxide along with free
oxygenradicals[3]. Aquite significant aqueous antioxidant
inhumansisregardedtobe serumuricacid which may offer
protection to stroke victims [13]. However, it is still
debatable if there has been an increase in the
concentration of uric acid, it can lead to the risk of having
anacuteischemic stroke duetoalackof Indiandata. Inlight
of this controversy and the dearth of information in India,
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our study has the objective to investigate uric acid levelsin
patients experiencing an episode of acute ischemic stroke
and determine the possibility of a stroke recovery as a
result of it. In the study, the authors included the cases as
well as the controls if they had certain baseline traits, such
as age, gender, measures of renal functioning, and lipid
profile. Among the stroke cases, the average
concentration of serum uric acid measured was 6.15+1.91
mg/dl, with 38% (30% and 50% male and female
respectively) showing hyperuricemia. In the control group,
22% (14% male, 32% female) exhibited hyperuricemia and
the concentration of the mean uric acid level was 5.1+1.4
mg/dl. Hyperuricemia in patients who visit hospitals
frequently in Nepal was found to be 28.33% (30.06% male,
26.61% female)[14]. Similarly, an important study revealed
that hyperuricemia was 24.4% frequent in the Bangkok
population. [15, 16]. In China's economically developed
regions, the adjusted incidence of hyperuricemia in adults
was approximately 10% till 2010 [17]. These studies
collectively indicate a significant acute stroke patients had
a greater risk of hyperuricemia than the general public.
Regarding non-modifiable risk factors, age is the most
common factorassociated with stroke development. In our
study, 60% of patients fell between the ages of 60 and 79,
with 17 males (56%) and 13 females (65%). Mullins et al.,
researched patients more than 70 years old and discovered
thatin older persons, serum uric acid is associated with an
increased risk of acute ischemic stroke, regardless of any
underlying metabolic abnormalities [18]. Similarly, a
German study revealed a higher proportion of male
patients aged between 55 and 64 years and an overbalance
of females in patients older than 84 years[19]. Our findings
are consistent with these results, with the majority of
patients in the age group of 60-79 years, with male
predominance. In our analysis, the male gender reported a
raised concentration of serumuric acid levels as compared
to the females, although it was statistically insignificant.
Smitha et al., discovered that males had raised serum uric
acid levels in comparison to women [20]. Another study
alsoreported significantlevels of uricacid levelsincreased
inmen[21]. In our study, the Glasgow Coma Scale(GCS)was
utilizedtodetermine the severity of the stroke. Mean serum
uric acid levels were on the higher side in acute stroke
patients with high GCS scores than those with mild and
moderate GCS scores, with the difference being
statistically significant. Ahn et al., in 2013 found that Even
after accounting for recognized risk factors such as raised
blood pressure, diabetes mellitus (DM), age, cholesterol,
and elevated uric acid levels were statistically related to a
higher risk of both stroke incidence and death [22].
Additionally, a low serum uric acid concentration was
marginally associated with an excellent short-term result
[23,24]. The massive limitation of this study was that it was
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carriedoutforashortperiodandinasingleinstitute.

CONCLUSIONS

In conclusion, hyperuricemia appears to be prevalent in
acute ischemic stroke patients, especially among the
elderly population. Althoughitsrole asarisk factor remains
controversial, evidence proposes a potential association.
The significance of uric acid levels in blood in predicting
stroke outcomeswarrants furtherinvestigation, especially
in the context of larger and more diverse patient
populations. Understanding the complex interplay
between hyperuricemia and acute ischemic stroke may
open new avenues for stroke prevention and treatment
strategies.

Authors Contribution
Conceptualization: MH'

Methodology: MH', MAH, AZ, NA

Formalanalysis: MQ,FM

Writing-review and editing: MH', MTHT, NJ, NA, Mh?

Allauthorshave read and agreed to the published version of
the manuscript.

Conflicts of Interest
The authorsdeclare no conflict of interest.

Source of Funding

The authorsreceived no financial support for the research,
authorshipand/or publication of thisarticle.

REFERENCES

[1]1 Sarfo FS, Akassi J, Antwi NK, Obese V, Adamu S,
Akpalu A, et al. Highly prevalent hyperuricaemia is
associated with adverse clinical outcomes among
Ghanaian stroke patients: An observational
prospective study. Ghana Medical Journal. 2015 Sep;
49(3): 165-72. doi: 10.4314/gm;j.v49i3.7.

[2] Mapoure YN, Ayeah CM, BaH, Hentchoya R, Luma HN.
The Prognostic Value of Serum Uric Acid in the Acute
Phase of Ischemic Stroke in Black Africans. Journal
of Stroke and Cerebrovascular Diseases. 2018 Mar;
27(3): 783-92. doi: 10.1016/j.jstrokecerebrovasdis.
2017.10.006.

[3] Zhaod,ChenH,LiuN,Chend,GuY,Chend, etal. Role
of hyper homocysteinemia and hyperuricemia in
pathogenesis of atherosclerosis. Journal of Stroke
and Cerebrovascular Diseases. 2017 Dec; 26(12):
2695-9. doi: 10.1016/j.jstrokecerebrovasdis.2016.
10.012.

[4] Jensson 0, Gudmundsson G, Arnason A, Bléndal H,
Petursdottir I, Thorsteinsson L, et al. Hereditary
cystatin C (y-trace) amyloid angiopathy of the CNS
causing cerebral hemorrhage. Acta Neurologica
Scandinavica. 1987 Aug; 76(2): 102-14. doi: 10.1111/
j-1600-0404.1987.tb03553.x.

[13]

DOI: https://doi.org/10.54393/pjhs.v4i10.957

Culleton BF, Larson MG, Kannel WB, Levy D. Serum
uric acid and risk for cardiovascular disease and
death: the Framingham Heart Study. Annals of
Internal Medicine. 1999 Jul; 131(1): 7-13. doi:
10.7326/0003-4819-131-1-199907060-00003.
Derdeyn CP, Khosla A, Videen TO, Fritsch SM,
Carpenter DL, Grubb RL Jr. Severe hemodynamic
impairment, and border zoneregion infarction.
Radiology. 2001 Jul; 220(1): 195-201. doi:
10.1148/radiology.220.1.r01j109195.

Pollanen MS and Deck JH. Directed embolizationisan
alternate cause of cerebral watershed infarction.
Archives of Pathology Laboratory Medicine. 1989 Oct;
113(10): 1139-41.

Waterston JA, Brown MM, Butler P, Swash M. Small
deep cerebral infarcts associated with occlusive
internal carotid artery disease. A hemodynamic
phenomenon? Archives of Neurology. 1990 Sep;
47(9): 953-7. doi: 10.1001/archneur.1990.00530090
023007.

Tripathi VD and Hussain Z. A study to nd out
relationship in between serum uric acid level and
stroke. International Journal of Advanced Medicine.
2017 Sep; 4:1255-9.d0i: 10.18203/2349- 3933.am2017
3661.

George C and Minter DA. Hyperuricemia. StatPearls
Publishing; 2021.

Padda J, Khalid K, Padda S, Boddeti NL, Malhi BS,
Nepal R, et al. Hyperuricemia and its association with
ischemic stroke. Cureus. 2021Sep; 13(9): 18172. doi:
10.7759/cureus.18172.

Arboix A, Garcia-Eroles L, Massons JB, Oliveres M,
Comes E. Predictive factors of early seizures after
acute cerebrovascular disease. Stroke. 1997 Aug;
28(8): 1590-4. doi: 10.1161/01.STR.28.8.1590.
Karagiannis A, Mikhailidis DP, Tziomalos K, Sileli M,
Savvatianos S, Kakaka A, et al. Serum uric acid as an
independent predictor of early death after acute
stroke. Circulation Journal. 2007 Jul; 71(7): 1120-7.
doi:10.1253/circj.71.1120.

Yadav SK, Nepal N, Niroula D. Prevalence of
hyperuricemia among people of Morang district of
Nepal. Journal of Nobel Medical College. 2014 Mar;
3(1): 16-21. doi: 10.3126/jonmc.v3i1.10048.

Kasner SE and Grotta JC. Emergency identication
and treatment of acute ischemic stroke. Annals of
Emergency Medicine. 1997 Nov; 30(5): 642-53. doi:
10.1016/S0196-0644(97)70084-2.

Uaratanawong S, Suraamornkul S, Angkeaw S,
Uaratanawong R. Prevalence of hyperuricemia in
Bangkok population. Clinical Rheumatology. 2011 Jul;
30(7): 887-93.doi: 10.1007/s10067-011-1699-0.

PJHS VOL. 4 Issue. 10 October 2023 Copyright ® 2023. PJHS, Published by Crosslinks International Publishers
BY This work is licensed under a Creative Commons Attribution 4.0 International License. 29




Haseeb Metal.,

[17]

(18]

(18]

[20]

[21]

[22]

(23]

[24]

PJHS VOL. 4 Issue. 10 October 2023

Hyperuricemia In Acute Ischemic Stroke Patients

Freedman DS, Williamson DF, Gunter EW, Byers T.
Relation of serum uric acid to mortality and ischemic
heart disease: the NHANES | Epidemiologic Follow-
up Study. American Journal of Epidemiology. 1995
Apr; 141(7): 837-44. doi: 10.1093/oxfordjournals.
aje.all7479.

Mullins ME, Lev MH, Schellingerhout D, Gonzalez RG,
Schaefer PW. Intracranial hemorrhage complicating
acute stroke: how common is hemorrhagic stroke on
initial head CT scan and how often is initial clinical
diagnosis of acute stroke eventually conrmed? AJNR
American Journal of Neuroradiology. 2005 Oct; 26(9):
2207-12.

Liu H, Zhang XM, Wang YL, Liu BC. Prevalence of
hyperuricemia among Chinese adults: a national
cross-sectional survey using multistage, stratied
sampling. Journal of Nephrology. 2014 Dec; 27(6):
653-8.d0i:10.1007/s40620-014-0082-z.

Smitha CS and Kumar PK. A Study on Serum Uric Acid
Level in Acute Ischemic Stroke. European Journal of
Molecular & Clinical Medicine. 2022 Apr; 9(3): 2931-6.
Longo-Mbenza B, Luila EL, Mbete P, Vita EK. Is
hyperuricemia a risk factor of stroke and coronary
heart disease among Africans? International Journal
of Cardiology. 1999 Sep; 71(1): 17-22. doi: 10.1016/S016
7-5273(99)00097-2.

AhnSH, Lee SH, KimBJ, LimKH, Bae SJ, KimEH, etal.
Higherserumuric acid is associated with higher bone
mass, lower bone turnover, and lower prevalence of
vertebral fracture in healthy postmenopausal
women. Osteoporosis International. 2013 Dec; 24(12):
2961-70.doi: 10.1007/s00198-013-2377-7.

Chiquete E, Ruiz-Sandoval JL, Murillo-Bonilla LM,
Arauz A, Orozco-Valera DR, Ochoa-Guzman A, et al.
Serum uric acid and outcome after acute ischemic
stroke: PREMIER study. Cerebrovascular Diseases.
2013 Mar; 35(2): 168-74. doi: 10.1159/000346603.
Fang J and Alderman MH. Serum uric acid and
cardiovascular mortality the NHANES |
epidemiologic follow-up study, 1971-1992. National
Health and Nutrition Examination Survey. JAMA.
2000 May; 283(18): 2404-10. doi: 10.1001/jama.283.18.
2404.

DOI: https://doi.org/10.54393/pjhs.v4i10.957

Copyright ® 2023. PJHS, Published by Crosslinks International Publishers
This work is licensed under a Creative Commons Attribution 4.0 International License. 30




	Page 1
	Page 2
	Page 3
	Page 4
	Page 5

