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Abstract
Uric acid is a natural substance produced endogenously as a purine metabolite and excreted by the kidney. Excessive

production or less excretion of uric acid can lead to hyperuricemia, which is associated with number of risk factors, such

as gout and metabolic syndromes. The prevalence of cardiovascular disease, diabetes mellitus, gout, kidney and obesity is

rapidly increasing. However, the underlying causes of these conditions, including high SUA has been ignored The

purpose of the present study was to determine the gender- based relationship between serum uric acid levels and its risk
factors in hyperuricemic patients of Quetta city. Since no work has been done in Balochistan related to this topic. so the

present tresearch is an attempt to fill this gap. The study was carried out on hyper urecemic patients who received
routine medical examinations at Sandeman Provincial Hospital, Quetta. Blood samples were obtained from 100

hyperuricemia patients and analyzed for the identification of serum uric acid levels in labomatory. Clinical,

demographical, lifestyle and dietary data of participants were also recorded through a self-designed questionnaire. All the
data were evaluated using SPSS version 24. The data was analyzed as the mean = SD, x2 -test, t test and percentages
(%). The mean of SUA in both genders was 8.2920 and 7.410 mg /dl in males and females, respectively with a

significant association p=0.005<.05. Most of the hyperuricemia patients belonged to age group 45-54. The average age of
male and female patients was 48.62 and 43.54 respectively (p=0.016). The study found a non-significant relationship of
BMI value in male and female hyperuricemia patients, whereas a non-significant association between the incidence of
hyperuricemia and ethnicities was found (p value 0.19 > .05). Patient chamcteristics including gender, hypertension,

renal problems, dairy products intake and sea food intake showed statistical significant association with SUA levels

between genders. A non-significant association was found between diabetes, heart disease, kidney disorder and family

history with hyperuricemia

This study is a quantitative research and it is significant in many ways. It will highlight the level of serum uric acid in

the population of Quetta city. It will also embark upon the prevalence of hyperuricemia in different ethnicities of Quetta

City and it is an attempt to identify the risk factors associated with hyperuricemia in male and female adults. ulphate of
potash (SOP) levels; and the sweet pepper fertilized with Ta= SOP = 60 g/kg resulted in highest.
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INTRODUCTION

The elevated level of blood uric acid (SUA) beyond a threshold level (< 7.0 mg/dl, <6.0 mg/dl in males

and females) is known hyperuricemia (1). Hyperuricemia is characterized by arthritis of the smaller bones of

feet and episodes of acute pain due to increased serum uric acid level caused by defective metabolism (2). A
persistant increased level of serum uric acid causes deposition of monosodium urate crystals in the joint and
soft tissues resulting clinical manifestation of gout which can happen by dieatary food, medications and
alocohol (2-4). A number of urate salts are known to crystallize and deposited within soft tissues leading to
gout so hyperuricemia is the root cause of gout, however many individuals with the condition do not produce

gout or crystalline uric acid. Additionally, Purine abundant food may also cause uric acid levels to rise (5). The
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epidemiological data have shown that HU contribute to the clinical symptoms of diabetes, hypertension,
atherosclerosis, chronic kidney disease and atrial fibrillation (AF) (6-8). High blood pressure and cardiovascular
disease, are likely brought on by hyperuricemia according to the recent researches (9).

Hyperuricemia, in spite of certain risk factors is also linked to risk of hypertension in the next five years
People all over the world are affected by hypertension. Hyperuricemia is discovered to be strongly connected
with diastolic hypertension as compare to systolic hypertension. Increased serum uric acid concentration is one
of the risk factors and is supposed to be multi-dimensional, yet its particular cause is unidentified. In nearly
90% of juveniles, high levels of uric acid have been noticed with early beginning hypertension. Two recent
studies recognized that hyperuricemia was related with a risk of hypertension, and had greater severity in
females and young individuals (10).

Pathological researchers have identified a close relation between the elevated level of SUA and the
variety of metabolic syndromes along with glucose sensitivity, insulin resistance and obesity. Insulin slows
down the renal excretion of uric acid thus the rise in SUA amount in metabolic syndrome found causing
Hyperinsulinemia. For early screening, it is necessary to determine the hazardous causes of onset of diabetes
(type 2) as SUA is related with the risk of diabetes type 2. SUA and diabetes association is not clear and the
results are controversial, probably based on considered gender and ethnicity differences. Some researches
stated a direct association between raised SUA and diabetes; however, other studies described no association of
SUA to be positively associated with blood glucose level in healthy adults (11).

Another physiological condition called chronic kidney disease (CKD) is also associated with
hyperuricemia. Heart disorder, bone disease, hyperuricemia, asthma and anemia are issues of the incidence of
CKD in a population reached beyond 10%, and it exceeds 50% in high-risk sub populations (12).

There is little data available regarding hyperuricemia and its prevalence in Pakistan. Less than 15
studies were found when hyperuricemia and uric acid were searched for on Pakmedinet.com in contrast to the
hypertension that displayed 1543 studies and diabetes had 2140 studies (13). So the aim of the current research
was to determine the frequency of increased uric acid level in the population of Quetta and identify the risk

factors associated with hyperuricemia in male and female adults.

MATERIALS AND METHODS

STUDY AREA

The study was carried out between November 2019 and February 2021 in Sandeman Provincial
Hospital. The participants were the patients who complained joint pains and visited for check-up during the

period.
STUDY POPULATION

The study consisted of 100 participants (50 males and 50 females).

EXCLUSION AND INCLUSION CRITERIA

The Individuals who were under 25 years and above 65 years of age were excluded from the study.

Allindividuals from 25 — 65 years of age were included.

ETHICAL CONSIDERATION

Ethical approval was taken from the Head of department of Chemical Pathology of Sandeman
Provincial Hospital. Every participant in the study gave their consent after having information about the aims

and assurance on the privacy of their personal data.

QUESTIONNAIRE AND ANTHROPOMETRIC MEASUREMENTS

A detailed questionnaire was designed to collect the demographic data while Blood pressure,
comprising systolic blood pressure (SBP) and diastolic blood pressure (DBP), was recorded. BMI was calculated

after body weight and height measurements as following:
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Weight (in kg)
BMI (kg/m2) =

(Height in meter)?

BLOOD SAMPLING AND WORKING REAGENT

For determining the serum uric acid levels, Spin React and Humane reagents were used. First, a swab
containing 70% isopropyl alcohol was used to sterilize the skin. Using a disposable syringe (Bec Dickinson Pak),
2cc blood was drawn through venipuncture. After that, Blood was moved to the gel containing SST vacutainer
(clot activation). It took fifteen minutes to clot in vertical position. After that, the clotted blood was centrifuged
for five to ten minutes using a 500 Vanguard V6500 machine. Before examination, codes were applied to the
tubes. A test tube marked as “blank” received 1000pl of reagent. A second test tube with the label “standard”
included 1000ul of reagent and 20ul of standard solution. Meanwhile, the third test tube was labeled as a “test”
by adding 1000ul reagent and 20ul of serum.

LABORATORY INVESTIGATION

All test tubes were kept in water bath for the duration of ten minutes. The calibration approach was
used to set up the uric acid programme in the chemical analyzer (Humalyzer-3500). The Following steps were

done while doing the laboratory investigation.

. The machine was used to run the test tube with the code “blank” until the “insert standard” appeared.
. The analyzer was used to run the second test tube, which had the label “standard.

. After displaying the option “insert sample”, the sample was applied to the machine.

U The values displayed by the machine were noted down carefully.

STATISTICAL ANALYSIS

All these obtained data were feed and interpreted by using SPSS v. 24 and shown as mean + SD, x2-
test and t test. These tests were used to interpret the data. x2 -test and to assess the relationship between
categorical variables. Mean comparison between two groups were done by t-tests to understand the

significance and variability in data.

RESULTS

The reference ranges for both genders (female 2.4 — 5.7 mg/dl, male. 3.4 — 7.0mg/dl) were followed
when calculating the mean SUA levels. Male patients had a higher mean value of SUA level than females as
were 8.2920 mg/dl and 7.410 mg/dl respectively. .68% of male individuals were diagnosed with 8 mg/dl or
above SUA level while 32% individuals of were noted to have SUA level under 8 mg/dl. Similarly, 24% of
females had serum uric acid levels of 8 mg/dl and above, however rest of the individuals had SUA level
under 8mg/dl. A significant difference was found between SUA level and gender with P value 0.005< .05
showing that males were more hyperuricemic than females. The BMI of the male and female populations
were 76.44 and 69.94, respectively. Male patients had higher BMI than female patients and more females fell
into the overweight and normal weight categories The mean values of BMI of male and female
hyperuricemia patients was 2.7 and 2.5 respectively with nonsignificant association showing that

hyperuricemia is not related with body weight and height (Table I).

Tablel. Mean of SUA level, age and BMI in male and female
Mean
Male Female p- value
UAlevel 8.2920 7.412 0.005<.05
Age 48.62 43.54 0.016
BMI 2.7400 2.5200 0.342
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The data of age of study patients is split into five age groups, with the 45-54 age groups accounting
for the majority of hyperuricemia patients.

For most of the female participants in the study, hyperuricemia is present at age 35 and up, for male
participants, this range is 45 and above. The data of age group showed a non-significant association within
age groups with P value of 0.069>0.05 and chi square test also described least variation within data (Table

1I).

Table II. Distribution of hyperuricemia across different age groups and gender

Gender Chi- p-value
Variable Total Women Men Square
Age Groups
25-34 15 11 04
8.717

35-44 29 17 12 0.069<0.05
44-54 32 15 17 Non-Significant
55-64 19 05 14

65-74 05 2 03

Total 100 50 50

The demographic data of patients was also collected through a designed questionnaire. The
academic data of patients indicated that the higher percentage of patients were illiterate. The educational
percentage in males was greater, 56% of male patients had a matriculation or higher. In 17% females the
educational level was either matric or higher than it, 28.88% individuals were in the primary level whereas
44% were uneducated. A significant association was found between serum uric acid level and education
status with p-value 0.03<0.05 (Table III).

Table lll. Distribution of hyperuricemia across education levels in male and female patients

Variable Total Gender Chi - Square p-value
Women Men
Education 8.9 0.03<0.05
>BS 17 5 (10%) 12 (12%) Significant
Matric 24 9 (18%) 15 (30%)
Primary 27 14 (28%) 13 (26%)
Nil 32 22 (44%) 10 (20%)
Total 100 - -

Furthermore, from the obtained data of ethnicity of 100 patients, 38 individuals were Pathan, 30
patients were form Baloch Tribe, and 15 patients belonged to Persian community while settlers were 17. It
was concluded that the most of the patients from pashtoon tribe were suffering from hyperuricemia and a
non-significant association between prevalence of hyperuricemia and ethnic group was found with P value
0.194 > .05 (Table IV).

Table IV. Prevalence of hyperuricemia across different ethnic groups: A Non-significant association

Uric acid level categories Ethnicity Total p-value
Pathan Baloch Persian Others

6.0-6.9 Count 10 6 1 4 21
% 26.3% 20.0% 6.7% 23.5% 21.0%

70-79 Count 16 9 4 7 36
% 42.1% 30.0% 26.7% 41.2% 36.0%

80-89 Count 10 12 6 2 s OO
% 26.3% 40.0% 40.0% 11.8% 30.0%
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9.0-9.9 Count 2 3 4 4 13
% 5.3% 10.0% 26.7% 23.5% 13.0%

Total Count 38 30 15 17 100
% 100.0% 100.0% 100.0% 100.0% 100.0%

The study also incduded the dinical data from patients with hyperuricemia. Clinical data included
the factors like diabetes, kidney problems, use of medication, heart disease and hypertension, of which
medicine intake and hypertension were significantly related with gender difference and other factors did
not. The number of diabetic patients was 36% male and 38% female. Additionally, there were 30 % of female
kidney patients and 48 % of male kidney patients in the study. The ratio of medicine intake was higher in
female patients as 64% were on medication while in males; only 30% were taking medicines. Moreover,
hypertensive patients were higher as 62% in females while only 38% were hypertensive patients in male
category. Patients with a family history of elevated uric acid comprised 24% of male and 32% of the female
patients (Table V).

Table V. Association of clinical factors with gender in hyperuricemic patients: Acomparative analysis

Variables Total Gender Chi- p- value
Women Men Square

Diabetic patients 37 19 (38%) 18 (36%) 0.043 0.836 >0.05 non- significant
Kidney Problem 39 15 (30%) 24 (48%) 0.065 0.1>0.05 non- significant
Medicine intake 47 32 (64%) 15 (30%)- 11.60 0.001 < 0.05 significant

Family History 28 16 (32%) 12 (24%) 0.504 0.37>0.05 non- significant

Heart diseases 6 4 (8%) 2 (4%) 0.709 0.4 >0.05 non- significant

Hypertensive 56 31 (62%) 25 (50%) 1.461 0.006<0.05 significant

The dietary characteristics included meat consumption, dairy product intake, sea food consumption,
use of beverages and vegetable consumption. Seafood consumption and dairy product intake of
hyperuricemia patients showed a significant association with gender having p value 0.001<.05 for both. The
beverages, use of vegetables and meat intake did not show significant relationship with gender showing p
values as 0.192, 0.06 and 0.84 respectively. The data showed that meat was consumed by both genders, 54%
and 50% of female and male patients took meat mostly and 50% took meat sometimes. Ratio of beverages
intake was lower in female patients and higher in male patients like 90% in male patients and 76% in female
patients.

All of the male patients consumed dairy products so the intake of dairy product was found to be
higher in men. However, 96% of females took dairy products. 12% of females drank milk only once a week,
compared to 88% of females took who did so regularly. On the other hand, 76% of male patients took it on
daily basis and 24% took it on weekly basis (Table VI).

DISCUSSION

Hyperurecemia is caused by increase synthesis and a decrease in excretion of uric acid (14). It is a
chemical process in which the conversion of hypoxanthine into xanthine and then into uric acid leads to UA
production catalyzed by xanthine oxidase. The range of Uric acid level in the blood must be 6.5 to 7 mg/dl
for men and 6 to 6.5 mg/dl for women (15). Hyperuricemia can lead to deposition of uric acid crystals in
joints of body that can cause joint irritation and inflammation resulting joint pain and swelling as a clinical
symptom of gout. Most people with hyperuricemia have not necessarily gout, it is estimated that 21% of
general population had hyperuricemia but 45% of them have gout (16). Increased SUA level was found to
vary between genders. Comparatively, males have higher average SUA level than females. In the present
study the values of females mean uric acid levels were lower than males in accordance with previous study
where the highest level SUA level in male patients was 9.90 mg/dl while in female patients; it was 9.60
mg/dL (17). A survey found that among males aged 65 to 90; the rise in hyperuricemia was only 6%. On the
other hand, the ratio for women was higher as it doubled, going from 15.3% for those over 65 as compare to

34.4% for those over 90 (18). The prevalence of hyperuricemia is not significantly affected by age in males as
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compare to females. Females have higher risk of HUA after 50 years of age while males are at the risk of
HUA before age 70, the phenomenon might be related with different levels of sex hormones (19). The
subjects in this study ranged in age from 25 to 74. In the current study, the frequency of hyperuricemia was
found to be higher in the elderly population in both genders, it has been discovered that the risk factors
connected to an elevated SUA level also increase with age. There are more HU males over 50 years of age in
present data . A significant association has been found between increasing age and hyperuricemia in a study

which could be explained due to age related factor like change in renal function (20).

Table VI. Dietary habits of hyperuricemic patients: A gender-stratified analysis

Gender
Variables Total Women Men Chi - Square p-value
Organ Meat 100 - - 0.689 0.841 >0.05
Consumption non- significant
Sometimes 48 23 (46%) 25 (50%)
Mostly 52 27 (54%) 25 (50%)
Sea food intake 100 - - 14.16 0.001 <0.05
Yes 88 38 (76%) 50 (100%) significant
No 12 12 (24%) 0
Beverages 100 - - 2439 0.192>0.05
 sionifi
Yes 82 37 (74%) 45 (90%) non- significant
No 18 13 (26%) 5 (10%)
Dairy products 100 - - 19.2 0.001<0.05
Intake = significant
Sometimes 28 23 (46%) 5 (10%)
Daily 70 25 (50%) 45 (90%)
Never 02 2 (4%) 0 (0%)
Vegetables 100 - - 4336 0.066> 0.05
consumption non-significant
Weekly 18 6 (12%) 12 (24%)
Daily 82 44 (88%) 38 (76%)

It is important to remember that uric acid tolerance is influenced by ethnic characteristics. Four
ethnic groups living in the area are pathans, balochs, persians and others (settlers) had higher SUA levels.
Each of them had a different elevated SUA level. Our observations show that pathan and baloch had more
patients with elevated SUA levels than other casts in a random sample of 100 patients, however a non-
significant association was found between SUA level and ethnicity. A study of variable SUA level also
showed difference in proportion of gout patients among New Zealand Europeans and New Zealand Maori
population (21).

The present study also included the clinical data from hyperurecemic patients comprising diabetes,
kidney problems, use of medication, heart disease and hypertension. The values of factors like medicine
intake, family history, heart disease and hypertension were higher in female gender as compare to males.
Hypertension is significantly related with hyperuricemia in both the genders. A cross sectional study also
revealed that hypertension is directly linked with hyperuricemia by the mechanism including renin
angiotensin system activation, oxidative stress and endothelial inflammation (22, 23). Another report from
Pakistan also showed that SUA levels were raised in hypertensive patients than those without hypertension
(24)
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Patients with renal illness, heart disease, hypertension, increases body mass index, a family history
of kidney disease had higher SUA levels. In addition, a significant correlation has been found between
hyperuricemia and Kidney disease and risk factors related to cardiovascular disease (CVD), particularly in
women (25). In another study Borghi ef al. found a relationship between elevated SUA levels and
cardiovascular risk. There are many factors that mediate the long-lasting relationship between elevated SUA
levels and CVDs (26). Numerous animal studies and human epidemiological data have shown that uric acid
lowering therapy is beneficial for CVDs. The study participants also suffered heart problem. According to
Maclsaac RL, one of the main risk factors for cardiovascular disease is an elevated SUA level (27).

It was discovered that renal disease was an additional risk factor for elevated SUA levels. Increased
SUA level and newly diagnosed chronic kidney disease (CKD) are positively correlated, per a literature
review and meta-analysis study. A distinct marker of new -onset CKD was found to be hyperuricemia (28).
As people age, chronic kidney disease (CKD) becomes more common. Hyperuricemia may be one of the
most powerful risk factors for CKD in the elderly population. Elderly people have higher SUA levels and a
higher risk of developing CKD (29). The study patients also had renal disorder and males had higher
proportion than females. One study showed a substantial correlation between the elevated level of SUA and
the rising incidence of renal disorders.. Patients with elevated SUA levels were found to have higher rates of
risk factors, such as renal illness, suggesting a connection between elevated SUA levels and kidney illness
(24, 30).

There is no association between diabetes and hyperuricemia according to certain studies, while
Sluijs et al., research have found no significant relationship of increased uric acid with a greater risk of
diabetes (31). Diabetic patients were found to have a lower SUA level than non-diabetic patients in our
study, and there was no significant association between increased SUA level and diabetes. On the other
hand, male patients with diabetes outnumbered females. Males had greater increased SUA level, which
might be attributable to obesity, hypertension, or another illness. As a result, it was difficult to determine
whether diabetes mellitus was a risk factor or not.

An additional risk factor associated to a higher SUA is BMI associated with obesity. Studies
conducted in China, Japan, India, Pakistan, Iraq, and the United States revealed a strong positive correlation
between rising SUA and obesity (32). The current study found that mean value of BMI is higher in female
patients as compare to males

A person’s genetic vulnerability to hyperuricemia may interact with dietary circumstances,
functioning either alone or jointly. According to several researches, eating meals like red meat, fish and
beverages can raise uric acid amount in blood (33)28. The correlation of carbohydrate fizz drinks and
hyperuricemia indicated similar outcomes. The present research discovered a link between red meat and
drinks that caused elevated plasma UA level. It was found that the patients, who consumed a large amount
of red meat and soft drink, had higher SUA level. On the other hand, a significant difference was found
between dairy products intake and sea food with gender in study hyperuricemia patients. There is an
increased proportion of patients who had frequent intake of dairy products. This is in accordance with the
previous studies where urinary excretion of uric acid was increased following ingestion of dairy products
(34). SUA levels were higher in patients who consumed more dairy products, drinks and organ meat. The
other factors included a poor family financial background, a poor diet, and Ignorance of the illness (25). In
population of Quetta, an elevated serum uric acid level was caused by an unbalanced lifestyle, a poor diet,

and low socioeconomic status. In addition, patients lacked any prior clinical information.

CONCLUSIONS

The present study investigated the hyperuricemia patients in different aspects. Most of the
hyperuricemia patients belonged to age group 45-54. The mean of SUA was higher in male patients in
comparison of female patients. The study found a non-significant association between the incidence of
hyperuricemia and ethnicities. Patient demographical features like gender, hypertension, renal problems,
dairy products intake and sea food intake showed statistical significant association with SUA levels. A non-

significant association was found between diabetes, heart disease, kidney disorder and family history with
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hyperuricemia. There was no relationship of SUA Level with ethnicity as it showed non-significant value
but overall SUA Level were higher in Pathan community as compared to others. The implications of the
research could be significant for the medical field, as it suggests a potential gender-specific relationship
between these factors. The findings could help healthcare professionals can further contribute to several
important implications, it also highlights the need for gender-specific approaches in diagnosing and
managing conditions related to SUA. Healthcare professionals can consider these factors when assessing the
risk of developing conditions. The research underscores the importance of addressing diabetes in males as
potential contributors to elevated SUA levels. This information can guide interventions and treatment
strategies aimed at reducing the risk of associated health complications. Overall, this research provides
valuable insights into the gender-specific relationship between serum uric acid levels and its risk factors,

offering opportunities to enhance medical understanding and improve patient’s health.

Study Limitations:

The study has compared the risk factors associated with hyperuricemia in male and female adults of Quetta.
Like other researchers, our study also has certain limitations. The sample size can be increased and the data
could be compared with data of healthy people that can be seen as control group. More features can be

included in data.

References:

1. Dalbeth N, Lauterio T], Wolfe HR. Mechanism of action of colchicine in the treatment of gout. Clinical
therapeutics. 2014;36(10):1465-79.

2. Copeman WSC. A short history of the gout and the rheumatic diseases: Univ of California Press; 1964.

3. Ruoff G, Edwards NL. Overview of serum uric acid treatment targets in gout: why less than 6 mg/dL?
Postgraduate medicine. 2016;128(7):706-15.

4. Abhishek A, Roddy E, Doherty M. Gout—a guide for the general and acute physicians. Clinical
Medicine. 2017;17(1):54.

5. Waring W, Adwani S, Breukels O, Webb D, Maxwell S. Hyperuricaemia does not impair
cardiovascular function in healthy adults. Heart. 2004;90(2):155.

6. Kuwabara M, Kuwabara R, Hisatome I, Niwa K, Roncal-Jimenez CA, Bjornstad P. “Metabolically
Healthy” obesity and hyperuricemia increase risk for hypertension and diabetes: 5-year Japanese
Cohort Study. Obesity. 2017;25(11):1997-2008.

7. Kuwabara M, Niwa K, Hisatome I, Nakagawa T, Roncal-Jimenez CA, Andres-Hernando A.
Asymptomatic hyperuricemia without comorbidities predicts cardiometabolic diseases: five-year
Japanese cohort study. Hypertension. 2017;69(6):1036-44.

8. Maruhashi T, Hisatome I, Kihara Y, Higashi Y. Hyperuricemia and endothelial function: From
molecular background to clinical perspectives. Atherosclerosis. 2018;278:226-31.

9. Strasak A, Ruttmann E, Brant L, Kelleher C, Klenk J, Concin H. Serum uric acid and risk of
cardiovascular mortality: a prospective long-term study of 83 683 Austrian men. Clinical chemistry.
2008;54(2):273-84.

10.  Feig DI, Kang D-H, Johnson RJ. Uric acid and cardiovascular risk. New England journal of medicine.
2008;359(17):1811-21.

11.  Khosla UM, Zharikov S, Finch JL, Nakagawa T, Roncal C, Mu W. Hyperuricemia induces endothelial
dysfunction. Kidney international. 2005;67(5):1739-42.

12. Wang S, Shu Z, Tao Q, Yu C, Zhan S, Li L. Uric acid and incident chronic kidney disease in a large
health check-up population in Taiwan. Nephrology. 2011;16(8):767-76.

13.  Shaikh AA, Altaf A. Prevalence of hyperuricemia in Sukkur; Pakistan: A cross sectional survey. The
Professional Medical Journal. 2019;26(09):1567-9.

14. Rodrigues SL, Baldo MP, Capingana P, Magalhdes P, Dantas EM, Molina MdCB. Distribucién por
género del acido urico sérico y factores de riesgo cardiovascular: estudio poblacional. Arquivos
brasileiros de cardiologia. 2011;98:13-21.

15. Kojima S, Sakamoto T, Ishihara M, Kimura K, Miyazaki S, Yamagishi M. Prognostic usefulness of
serum uric acid after acute myocardial infarction (the Japanese Acute Coronary Syndrome Study). The
American journal of cardiology. 2005;96(4):489-95.

@ @ Copyright © 2023 Authors. This is an open access article distributed under the Creative Commons Attribution License, which permits
unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited. 512


Zahid pc
Typewritten text
512


16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Pak Euro Journal of Medical and Life Sciences. Vol. 6 No. 4
Zhu Y, Pandya BJ, Choi HK. Prevalence of gout and hyperuricemia in the US general population: the
National Health and Nutrition Examination Survey 2007-2008. Arthritis & Rheumatism.
2011;63(10):3136-41.
Al Saedi AJH, Karim AHA, Hadi MM. Nephrolithiasis induced end stage renal disease in patients on
hemodialysis in Baghdad (A Multicenter study). 2016.
Musacchio E, Perissinotto E, Sartori L, Veronese N, Punzi L, Zambon S. Hyperuricemia,
cardiovascular profile, and comorbidity in older men and women: the Pro. VA Study. Rejuvenation
Research. 2017;20(1):42-9.
Mumford SL, Dasharathy SS, Pollack AZ, Perkins NJ, Mattison DR, Cole SR. Serum uric acid in
relation to endogenous reproductive hormones during the menstrual cycle: findings from the
BioCycle study. Human reproduction. 2013;28(7):1853-62.
Hak AE, Choi HK. Menopause, postmenopausal hormone use and serum uric acid levels in US
women-the Third National Health and Nutrition Examination Survey. Arthritis research & therapy.
2008;10(5):1-7.
McDougall C, Hurd K, Barnabe C, editors. Systematic review of rheumatic disease epidemiology in
the indigenous populations of Canada, the United States, Australia, and New Zealand. Seminars in
arthritis and rheumatism; 2017: Elsevier.
Borghi C, Agabiti-Rosei E, Johnson R], Kielstein JT, Lurbe E, Mancia G. Hyperuricaemia and gout in
cardiovascular, metabolic and kidney disease. European journal of internal medicine. 2020;80:1-11.
Ejaz AA, Johnson RJ, Shimada M, Mohandas R, Alquadan KF, Beaver TM. The role of uric acid in
acute kidney injury. Nephron. 2019;142(4):275-83.
Jawed S, Khawaja TF, Sultan M, Ahmed S. The effect of essential hypertension on serum uric acid
level. Biomedica. 2005;21 (July-December):98-102.
Tao M, Pi X, Ma X, Shi Y, Zhang Y, Gu H. Relationship between serum uric acid and clustering of
cardiovascular disease risk factors and renal disorders among Shanghai population: a multicentre and
cross-sectional study. BMJ open. 2019;9(3):e025453.
Kir¢a M, Oguz N, Cetin A, Uzuner F, Yesilkaya A. Uric acid stimulates proliferative pathways in
vascular smooth muscle cells through the activation of p38 MAPK, p44/42 MAPK and PDGFRp.
Journal of Receptors and Signal Transduction. 2017;37(2):167-73.
Maclsaac RL, Salatzki J, Higgins P, Walters MR, Padmanabhan S, Dominiczak AF. Allopurinol and
cardiovascular outcomes in adults with hypertension. Hypertension. 2016;67(3):535-40.
Li L, Yang C, Zhao Y, Zeng X, Liu F, Fu P. Is hyperuricemia an independent risk factor for new-onset
chronic kidney disease?: a systematicreview and meta-analysis based on observational cohort studies.
BMC nephrology.2014;15:1-12.
Kuo C-M, Chien W-H, Shen H-C, Hu Y-C, Chen Y-F, Tung T-H. Clinical epidemiology of reduced
kidney function among elderly male fishing and agricultural population in Taipei, Taiwan. BioMed
research international. 2013;2013.
Mandal AK, Mount DB. The molecular physiology of uric acid homeostasis. Annual review of
physiology. 2015;77:323-45.
Sluijs I, Holmes MV, Van Der Schouw YT, Beulens JW, Asselbergs FW, Huerta JM. A Mendelian
randomization study of circulating uric acid and type 2 diabetes. Diabetes. 2015;64(8):3028 -36.
Choi HK, Mount DB, Reginato AM. Pathogenesis of gout. Annals of internal medicine.
2005;143(7):499-516.
Towiwat P, Li ZG. The association of vitamin C, alcohol, coffee, tea, milk and yogurt with uric acid
and gout. International journal of rheumatic diseases. 2015;18(5):495-501.
Zgaga L, Theodoratou E, Kyle J, Farrington SM, Agakov F, Tenesa A. The association of dietary intake
of purine-rich vegetables, sugar-sweetened beverages and dairy with plasma urate, in a cross-
sectional study. PloS one. 2012;7(6):e38123.

@ @ Copyright © 2023 Authors. This is an open access article distributed under the Creative Commons Attribution License, which permits513

unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.


Zahid pc
Typewritten text
513


@ G) Copyright © 2023 Authors. This is an open access article distributed under the Creative Commons Attribution License, which permits
unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited. 514

ARE SERY,
o ey
&

%"ilma nf


Zahid pc
Typewritten text
514


