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Abstract 

Background: Hyperuricemia is the condition which is characterized by abnormal elevation of 

serum uric acid level, which is defined by serum concentration of uric acid of more than 6.8 

mg/dL. The present study is aimed to study of serum uric acid and serum lipid levels in 

prehypertensive patients in a tertiary care hospital and to study serum uric acid and serum lipid 

levels in prehypertensive patients and serum uric acid as a possible risk factor for hypertension. 

Methods: A cross-sectional study was conducted among Prehypertensive patients attending 

General Medicine department in a tertiary care centre. The sample size calculated was 89. A 

proforma containing general details of patients, history, clinical examination including bp 

readings, systemic examination and blood investigations was used to collect the data. Two or 

more seated blood pressure readings 1 hr apart using manual sphygmomanometer with 

appropriate cuff size and patient comfortably sitting in chair and average of Bp readings taken. 

Fasting lipid profile, Serum uric acid were collected. 

Results: On comparison it is observed that mean Total cholesterol among pre hypertensives 

was 221 ± 12.8 mg/dl which was greater than that among without prehypertension which was 

172 ± 15.8mg/dl. Thus, Total cholesterol is more in prehypertension and it was statistically 

proven to be significant. On comparison it is observed that mean serum UA levels among pre 

hypertensives was 7.64 ± 0.62mg/dl which was far more than that among without 

prehypertension which was 5.02± 1.07mg/dl. Thus, serum UA levels is more in 

prehypertension and it was statistically proven to be significant. 

Conclusions: Early prevention of hyperuricemia and dyslipidemia can reduce the incidence of 

associated cardiovascular disease. The finding of this study should be taken into consideration 

to implement preventive interventions on identified predictors in hypertensive patients. 

 

Keywords: Lipid Profiles, Tertiary Care Centre, Uric Acid, Prehypertension. 

 

1. Introduction 

 

According to the Eighth Joint National Committee (JNC VIII) guidelines, hypertension is 

characterized by systolic or diastolic blood pressure exceeding 140/90 mmHg. This condition 

poses a significant threat to cardiovascular health and is a major contributor to global mortality. 

Hypertension is broadly classified into two categories: primary hypertension, which lacks a 

specific underlying cause and accounts for approximately 90% of cases, and secondary 
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hypertension, which is linked to underlying medical conditions such as renal, vascular, thyroid, 

or adrenal diseases.[1] The hypertension prevalence is a global concern, affecting an estimated 

1.13 billion people worldwide. This number is projected to increase to 1.5 billion by 2025. [2,3] 

 It is essential to understand these distinctive elements for the development of targeted public 

health interventions and policies to address the challenges of hypertension management. 

Dyslipidemia is linked to an elevated risk of hypertension. This imbalance of lipids is defined 

by elevated total cholesterol, low-density lipoprotein (LDL), and triglyceride levels together 

with lower high-density lipoprotein (HDL) levels. [4, 5]  

According to earlier research, excess triglycerides and lipids contribute to atheroma formation 

on blood vessel walls, impairing flexibility and potentially leading to hypertension. Notably, a 

significant portion of individuals with hypertension exhibit moderate blood cholesterol levels 

of 200–239 mg/dL. [6, 7] For several reasons, it is essential to research hypertension in men, 

particularly in the age group of 45–60. There are notable sex- specific differences in how 

hypertension presents, with men exhibiting a higher prevalence compared to women.  

The investigation of hypertension in men allows for the identification of distinct risk factors, 

etiological factors, and health implications. Age-specific variations in hypertension have also 

been documented, with the risk increasing with age. Focusing on this age group allows for a 

better understanding of age-related patterns and correlations, leading to more targeted 

preventive measures and interventions. Additionally, given the significant health concern of 

hypertension in older men, this study may help uncover the factors contributing to its high 

prevalence by offering insights to guide public health efforts. Lastly, understanding sex and 

age-specific differences enables the customization of preventive strategies and interventions 

through lifestyle modifications, targeted screening, or specialized treatments tailored to the 

needs of this specific population. [8] 

Hyperuricemia is the condition which is characterized by abnormal elevation of serum uric 

acid level, which is defined by serum concentration of uric acid of more than 6.8 mg/dL.[9] 

Hyperuricemia has long been observed to be related to certain diseases including hypertension, 

coronary heart disease, chronic renal disease, peripheral vascular disease, stroke, congestive 

heart failure, obesity, and metabolic syndrome.[10] Hyperuricemia is regarded as an important 

public health issue due to its progressively increasing prevalence worldwide, reaching up to 

20% in general population.[11,12] In the USA, the prevalence of hyperuricemia among general 

population exceeds 20%,[13] while it reaches up to 25% in China.[14] In Australia, the overall 

prevalence of hyperuricemia was reported to be 16.6%.[15] This high prevalence in various 

populations contributes significantly to increased risk of morbidity and mortality.[16] Higher 

levels of serum uric acid are generally observed with increasing age, and are attributed to either 

higher synthesis, lower excretion, or both.[17–19]  

Synthesis of uric acid is controlled by the liver, which regulates the conversion of endogenous 

nucleo-proteins and exogenous dietary purine sources into uric acid. On the other hand, the 

renal system controls the excretion of uric acid from the body via certain urine-forming factors, 

including glomerular filtration, renal plasma flow, as well as tubular exchange.[19] The 

association between hyperuricemia and hypertension had long been observed.[20] 

Hyperuricemia has been identified as an risk factor for the hypertension.[21,22] However, the 

direct causality between hypertension and hyperuricemia is still debatable, partly owing to the 

complicated and multi-factorial etiology of hypertension, and to the presence of multiple 

confounding factors among patients with hypertension.[23] 

 

Aim and Objectives  

1. The present study is aimed to study of serum uric acid and serum lipid levels in 

prehypertensive patients in a tertiary care hospital.  
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2. To study serum uric acid and serum lipid levels in prehypertensive patients and serum uric 

acid as a possible risk factor for hypertension. 

 

2. Material and Methods 

 

A cross-sectional study was conducted among Prehypertensive patients attending General 

Medicine department, PESIMSR, Kuppam for period of 18 months. The prevalence from a 

previous study done by Singh et all [24] was 63%.Using the formula 4pq/l2 the sample size 

calculated was 89 (at 95% confidence interval and 10% absolute precision). The sample was 

selected using purposive sampling method 

Inclusion Criteria:  Group A consists of 45 prehypertensive individuals with SBP 120-139 or 

DBP 80-89 among elderly and blood pressure between 90th-95th percentile in children and 

adolescents. Group B consists of 45 normotensive individuals with systolic pressure <120 mm 

hg and DBP<80 mm hg 

Exclusion Criteria: Patients with Diabetes mellitus, Ischemic heart disease, Renal disease, 

History and presence of jaundice, Chronic liver disease, Familial hyperlipidemia, Patients on 

lipid-lowering drugs, Smoking, Alcoholics, Obese BMI >25, Gout, Drugs causing 

hyperuricemia were excluded. 

A proforma containing general details of patients, history, clinical examination including bp 

readings, systemic examination and blood investigations was used to collect the data. Two or 

more seated blood pressure readings 1 hr apart using manual sphygmomanometer with 

appropriate cuff size and patient comfortably sitting in chair and average of Bp readings taken. 

Fasting lipid profile, Serum uric acid were collected. 

 

Procedure for Data Collection  

In prehypertensive group after obtaining written informed consent, patient details are collected. 

This includes demographic details, associated co-morbidities and detailed clinical examination 

including blood pressure readings using manual sphygmomanometer with appropriate cuff size 

and patient comfortably sitting in chair and systemic examination. Investigations (serum uric 

acid and fasting lipid profile)  

Done by the treating team are also noted. No additional investigations will be ordered. In 

normotensive group after obtaining written informed consent, patient details are collected. This 

includes demographic details, associated co-morbidities and detailed clinical examination 

including blood readings using manual sphygmomanometer with appropriate cuff size and 

patient comfortably sitting in chair and systemic examination. Investigations (serum uric acid 

and fasting lipid profile) done by the treating team are also noted. No additional investigations 

will be ordered.  

The study was approved by Institutional Ethics Committee of PES Institute of Medical 

Sciences and Research (Ref No. PESIMER/IHEC/C-65/2022 dated 30.09.2022) the data will 

be entered into MS Excel 2007 version and further analyzed using SPSS (version 20.0; SPSS 

Inc., Chicago IL, USA). For descriptive analysis, the categorical variables will be analyzed by 

using frequency and percentages and the continuous variables will be analyzed by calculating 

mean ± Standard Deviation. For inferential analysis, the numerical data were analyzed using 

“t- test”, the categorical data were analyzed using Chi square test was applied and “p” <0.05 

will be considered as statistically significant. 

 

3. Results 
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90 patients attending Department of General Medicine were enrolled. Out of 90 patients, 45 

were patients with prehypertension i.e., patients whose SBP was 120 – 139, DBP was 

80 – 89mmHg and 45 patients were normotensive patients 

 

Table 1: Socio-Demographic Factors, Family History and Bmi Wise Distribution 

Socio-demographic 

factor 
Pre hypertensive Normotensive Total 

P 

value 

Age (Mean) 40.27 (12.57) 43.98 (10.7) 42.1 (11.8) 0.351 

Gender 

 

Male            

Female 

23 (51.1) 

22 (48.9) 

20 (44.4) 

25 (55.6) 

43 (47.8) 

47 (52.2) 
0.531 

Family history 
Present 

Absent 

15 (33.3) 

30 (66.7) 

12 (26.7) 

33 (73.3) 

27 (30) 

63 (70) 
0.498 

BMI (Mean) 23.5 (1.22) 22.6 (1.23) 24.8 (2.12) <0.001 

 

Mean age of study participants was 42.1± 11.8 yrs. Mean age of Normotensive patients was 

43.98 ± 10.7 years. Mean age of pre hypertensive patients was 40.27 ± 12.57 years. 

Normotensives were aged more than pre hypertension patients but was not statistically 

significant. Male and female participants were almost same i.e., 47.8 vs 52.2%. In Pre 

hypertensives male were more while in Normotensives Females were high. Family history of 

hypertension was present in 30 % of the study participants, among normotensives 26.7% had 

family history of hypertension while in prehypertensive patients 33.3% had family history. 

Thus patients with family history of hypertension are more prone for pre hypertension but was 

proven statistically insignificant. Mean BMI among prehypertensive was 23.5 ± 1.22kg/m2 

which was slightly more than that among without prehypertension which was 22.6 ± 

1.23kg/m2. Thus BMI is the predictor of prehypertension and it was statistically proven to be 

significant. (Table 1) 

 

Table 2: Comparison of Vital Parameters between Pre Hypertensives and Normotensives 

vital parameters Pre hypertensive Normotensive Total P value 

SBP 128 (5.6) 110 (5.4) 119 (10.7) <0.001 

DBP 83.2 (2.5) 72.7 (4.9) 77.9 (6.5) <0.001 

Pulse rate 89.4 (9.7) 84.9 (11.8) 87.2 (11.0) 0.049 

 

Mean SBP of our study participants was 119 ±10.7mm Hg. On comparison, it is observed that 

mean SBP among prehypertensives was 128 ± 5.58mm Hg which was more than that among 

without prehypertension which was 110 ± 5.43mm Hg. Thus,SBP is more in prehypertension 

and it was statistically proven to be significant. Mean DBP of our study participants was 77.9± 

6.53mm Hg. On comparison it is observed that mean DBP among pre hypertensives was 83.2 

± 2.5mm Hg which was far more than that among without prehypertension which was 72.7 ± 

4.9mm Hg. Thus, DBP is more in prehypertension and it was statistically proven to be 

significant. Mean Pulse rate of our study participants was 87.2 ± 11beats/min. On comparison 

that mean pulse rate among pre hypertensives was 89.4 ± 9.7 beats /min which was more than 

that among without prehypertension which was 84.9 ± 11.8beats /min. Thus, pulse rate is more 

in prehypertension and it was statistically proven to be significant. (Table 2) 

 

Table 3: Comparison of Lipid Profile between Pre Hypertensives and Normotensives 

lipid profile Pre hypertensive Normotensive Total P value 

Total cholesterol 221 (12.8) 172 (15.8) 197 (28.7) <0.001 

Triglycerides 178 (10.6) 131 (10.3) 154 (25.9) <0.001 
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HDL 47.8 (5.5) 72.2 (8.8) 60 (14.3) <0.001 

LDL 129 (14.1) 81.1 (11.2) 105 (27.4) <0.001 

VLDL 50.3 (9.1) 20.5 (5.9) 35.5 (16.8) <0.001 

 

Mean Total cholesterol of our study participants was 197 ± 28.7mg/dl. On comparison it is 

observed that mean Total cholesterol among pre hypertensives was 221 ± 12.8 mg/dl which 

was far more than that among without prehypertension which was 172 ± 15.8mg/dl. Thus, 

Total cholesterol is more in prehypertension and it was statistically proven to be significant. 

Mean Triglycerides of our study participants was 154 ± 25.9mg/dl. On comparison, it is 

observed that mean Triglycerides among pre hypertensives was 178 ± 10.6mg/dl which was 

far more than that among without prehypertension which was 131 ± 10.3mg/dl. Thus, 

Triglycerides is more in prehypertension and it was statistically proven to be significant. Mean 

HDL of our study participants was 60 ± 14.3mg/dl. On comparison it is observed that mean 

HDL among pre hypertensives was 47.8 ± 5.54mg/dl which was far less than that among 

without prehypertension which was 72.2 ± 8.77mg/dl. Thus, HDL is less in prehypertension 

and it was statistically proven to be significant. Mean LDL of our study participants was 105 

± 27.4mg/dl. On comparison it is observed that mean LDL among pre hypertensives was 129 

± 14.1mg/dl which was far more than that among without prehypertension which was 81.1 ± 

11.2mg/dl. Thus, LDL is more in prehypertension and it was statistically proven to be 

significant. Mean VLDL of our study participants was 35.45 ± 16.8mg/dl. On comparison, it 

is observed that mean VLDL among pre hypertensives was 50.3 ± 9.09mg/dl which was far 

more than that among without prehypertension which was 20.5 ± 5.99mg/dl. Thus, VLDL is 

more in prehypertension and it was statistically proven to be significant. (Table 3) 

 

Table 4: Comparison of Serum Uric Acid Level between Pre-Hypertensives and 

Normotensives 

serum uric acid level Pre hypertensive Normotensive Total P value 

Mean Uric acid 7.64 (0.62) 5.02 (1.07) 6.33 (1.58) <0.001 

Hyperuricemia 
Present 

Absent 

20 (44.4) 

25 (55.6) 

3 (6.7) 

42 (93.3) 

3 (25.6) 

67 (74.4) 

<0.001 

OR (11.2, 

95% CI: 

3.02-41.5) 

 

Mean Serum Uric acid levels of our study participants was 6.33± 1.58mg/dl. On comparison, 

mean serum Uric acid levels among pre hypertensives was 7.64 ± 0.62mg/dl, which was far 

more than that among without prehypertension which was 5.02± 1.07mg/dl. Thus, serum Uric 

acid levels is more in prehypertension and it was statistically proven to be significant. With the 

serum uric acid levels we investigated, all the participants were categorized into patients with 

and without Uricemia. Patients with and without Uricemia were compared with patients with 

and without prehypertension. Among the patients with prehypertension, 44.4% of patients had 

hyperuricemia while among normotensives only 6.7% had hyperuricemia. Thus statistically 

significant association between hyperuricemia and prehypertension was observed. Presence of 

Hyperuricemia has 11.2 times risk of having pre hypertension. (Table 4) 

 

Table 5: Correlation between Serum Uric Acid and Associated Factors 

Associated factor Correlation coefficient P value 

SBP 0.72 <0.001 

DBP 0.65 <0.001 

TC 0.78 <0.001 
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TG 0.83 <0.001 

HDL -0.79 <0.001 

LDL 0.83 <0.001 

VLDL 0.8 <0.001 

 

Table 5 shows the correlation matrix between Lipid profile, SBP, DBP and Serum Uric Acid 

with pre hypertension. It was observed that Serum uric acid has strongly positive significant 

association with Lipid profile and Blood pressure along with presence of prehypertension. 

Serum Uric acid was negatively associated with HDL which was statistically significant. (Table 

5) 

 

4. Discussion 

 

A cross-sectional study was conducted to assess the role of serum uric acid and lipid profile in 

pre hypertensive patients. 

In this study Mean age of study participants was 42.1± 11.8 yrs. In the study by M.A-W. Abdul-

Razzaq et al [25] Age of participants ranged from (21-90) years, with a mean age of (47.21 ± 

12.53) years and a median age of (48.5) years. In the study by Timerga A, Haile K [26]  

On comparison it is observed that mean BMI among prehypertensives was 23.5 ± 1.22kg/m2 

which was slightly more than that among without prehypertension which was 22.6 ± 

1.23kg/m2. Thus BMI is the predictor of prehypertension and it was statistically proven to be 

significant.  In the study by Ali et al [27] the average BMI for all participants was 24 ± 4 kg/m2 

with no significant difference between the gender groups. The mean value of WC was 85 ± 7 

with a significant difference between male and female (p < 0.05) subjects. In the study by M.A-

W. Abdul-Razzaq et al [25] (35%) of hypertensive and (37%) of non-hypertensive had BMI of 

overweight (25-29.9). 

In the study by Timerga A, Haile K [26] When we come to BMI level, about half (44.1% (119)) 

of participants were overweight and 138(51.1%) were centrally obese. The mean ±standard 

deviation (SD) of the central obesity and BMI was 98.26± (8.22) and 26.2± (3.22) respectively. 

This was supported with similar studies conducted in Ethiopia, Japan and Bangladesh. [27, 28] 

The possible explanation could be higher BMI and being centrally obese or excessive body fat 

may be related to excessive uric acid production and its poor excretion, due to insulin 

resistance, resulting in impaired uric acid metabolism to the level of hyperuricemia. Those 

patients with insulin resistance secrete larger amounts of insulin to maintain an adequate 

glucose metabolism in negative feedback mechanism and the kidney responds to the high 

insulin levels by decreasing uric acid clearance, probably linked to insulin-induced urinary 

sodium retention in centrally obese patients. Meanwhile, hyperuricemia in turn can induce 

obesity by enhancing liver and peripheral fat production. [29, 30, 31] 

Mean Total cholesterol was compared between patients with and without prehypertension. 

Mean Total cholesterol of our study participants was 197 ± 28.7mg/dl. On comparison it is 

observed that mean Total cholesterol among pre hypertensives was 221 ± 12.8 mg/dl which 

was far more than that among without prehypertension which was 172 ± 15.8mg/dl. Thus, 

Total cholesterol is more in prehypertension and it was statistically proven to be significant.  

In the study by Prem Kumar Arora et al [32] lipid profile was compared between hypertensives 

and normotensives. Mean serum total cholesterol values were highly significant in 

hypertensive subjects (235.36±32.36mg/dL) as compared to the healthy control subjects 

(152.36±12.01mg/dL) and the results were similar to current study. Similar results were 

observed in the study by Sushma et al [33] in which significantly higher levels of serum 

Triglycerides, serum Cholesterol, serum LDL-Cholesterol. 
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Triglycerides was compared between patients with and without prehypertension. Mean 

Triglycerides of our study participants was 154 ± 25.9mg/dl. On comparison it is observed that 

mean Triglycerides among pre hypertensives was 178 ± 10.6mg/dl which was far more than 

that among without prehypertension which was 131 ± 10.3mg/dl. Thus, Triglycerides is more 

in prehypertension and it was statistically proven to be significant.  The study by Prem Kumar 

Arora et al [32] mean serum TG level was 110.36±16.12 mg/dl in healthy control subjects, and 

215.23±35.36 mg/dl in hypertensive patients. This difference was highly significant.  In 

accordance to our study, Saha MS et al (2006) [34] also reported a statistically highly significant 

relation in serum TG level in hypertensive subjects (184.77±5.97 mg/dL) as compared to the 

healthy controls (142.73±6.68 mg/dL). 

Mean HDL was compared between patients with and without prehypertension. Mean HDL of 

our study participants was 60 ± 14.3mg/dl. On comparison it is observed that mean HDL 

among pre hypertensives was 47.8 ± 5.54mg/dl which was far less than that among without 

prehypertension which was 72.2 ± 8.77mg/dl. Thus, HDL is less in prehypertension and it was 

statistically proven to be significant.  The study by Prem Kumar Arora et al [32] the mean values 

for HDL was 27.23±6.02 mg/dL for hypertensive subjects whereas 43.21±5.36 mg/dl for 

healthy control subjects, respectively. 

Mean LDL was compared between patients with and without prehypertension. Mean LDL of 

our study participants was 105 ± 27.4mg/dl. On comparison it is observed that mean LDL 

among pre hypertensives was 129 ± 14.1mg/dl which was far more than that among without 

prehypertension which was 81.1 ± 11.2mg/dl. Thus, LDL is more in prehypertension and it 

was statistically proven to be significant.  The study by Prem Kumar Arora et al [32] The Mean 

serum LDL values were highly significant in hypertensive subjects (154.36±31.26 mg/dL) as 

compared to the healthy control subjects (95.36±16.02mg/dL). 

Mean VLDL was compared between patients with and without prehypertension. Mean VLDL 

of our study participants was 35.45 ± 16.8mg/dl. On comparison, mean VLDL among pre 

hypertensives was 50.3 ± 9.09mg/dl, which was far more than that among without 

prehypertension which was 20.5 ± 5.99mg/dl. Thus, VLDL is more in prehypertension and it 

was statistically proven to be significant. Oparil et al [35] explained different mechanisms 

through which dyslipidemias may cause hypertension over time. 

Mean Serum UA level was compared between patients with and without prehypertension. 

Mean Serum Uric acid levels of our study participants was 6.33± 1.58mg/dl. On comparison, 

it is observed that mean serum UA levels among pre hypertensives was 7.64 ± 0.62mg/dl which 

was far higher than that among without prehypertension which was 5.02± 1.07mg/dl. Thus, 

serum Uric acid levels is more in prehypertension and it was statistically proven to be 

significant.  In the study by M.A-W. Abdul-Razzaq et al [25] Serum uric acid level was found 

to be significantly more among hypertensive compared to non-hypertensive. Mean difference 

between the two groups was (0.61) mg/dL. 

The current study had shown that (11.59%) of hypertensive had hyperuricemia compared to 

(1.41%) of non-hypertensive. These findings were comparable to the findings by El-Yassin et 

al. shown (11%) of cases had hyperuricemia while (9%) of control had hyperuricemia.[36] 

Patients with and without Uricemia were compared with patients with and without 

prehypertension. Among the patients with prehypertension, 44.4% of patients had 

hyperuricemia while among normotensives only 6.7% had hyperuricemia. Thus statistically 

significant association between hyperuricemia and prehypertension was observed.  Presence 

of Hyperuricemia has 11.2 times risk of having pre hypertension.  

In the study by M.A-W. Abdul-Razzaq et al [25] regarding hyperuricemia, a total of (9) patients 

had uric acid level higher than 6.8 mg/dL, constituting (6.43%) of total study participants. 

Proportion of patients with hyperuricemia was found to be significantly higher among 
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hypertensive compared to non-hypertensive.  Also a similar study was done Nobel Medical 

College, Biratnagar district of Nepal where the magnitude of hyperuricemia was found to be 

28.57%. [37] 

 

5. Conclusions 

 

Early prevention of hyperuricemia and dyslipidemia can reduce the incidence of associated 

cardiovascular disease. The finding of this study should be taken into consideration to 

implement preventive interventions on identified predictors in hypertensive patients. Taking 

fruit and vegetable, and promoting physical exercise and determinations of serum uric acid 

level in adult essential hypertensive patients was recommended to minimize the emergence of 

hyperuricemia. The most important management of these derangements can best be achieved 

by averting the underlying pathophysiologic events. 
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