
 

 
 

International Journal of Medical Science and Current Research (IJMSCR) 
Available online at: www.ijmscr.com  

Volume 5, Issue 2, Page No: 1312-1327  

March-April 2022 

  

 International Journal of Medical Science and Current Research | March-April 2022 | Vol 5 | Issue 2 

1
3

1
2

 

ISSN (Print): 2209-2870 
ISSN (Online): 2209-2862 (International Print/Online Journal) 

SJIF IMPACT FACTOR: 5.565 
PUBMED-National Library of 
Medicine ID-101739732 

  IJMSCR 
 

Possible Correlation Between Serum Uric Acid And Blood Pressure In Different Age 

Groups 

 
1 
Dr. Niyaz Ahmad, 

2
 Dr. Taranpreet Kaur,

 3
Dr.Jaykrat Chaudhary, 

4
 Dr. Ankita singh, 

5
 Dr. Amit 

Verma
 

 
1
Associate Professor, 2Assistant Professor, 3Resident 

4
Intern, 

5
Professor & HOD  

1,2,3,5
Department of General Medicine Practice, Shri Mahant Indiresh Hospital, Shri Guru Ram Rai Institute of 

Medical and Health Sciences (SGRRIM&HS), Patel Nagar, Dehradun-248001, Uttrakhand (India) 
4 Department of Clinical Pharmacy, Shri Guru Ram Rai Institute of Technology & Sciences, Patel Nagar, 

Dehradun-248001, Uttrakhand(India) 

 

*Corresponding Author: 

Dr. Niyaz Ahmad 

Department of General Medicine Practice, Shri Mahant Indiresh Hospital, Patel Nagar, Dehradun 

 

Type of Publication: Original Research Paper 
Conflicts of Interest: Nil 

Abstract: 

In this study we found positive correlation between serum uric acid and blood pressure in adults but maximum 

correlation between SBP and serum uric acid was found in <40 year age group, while between DBP and serum 

uric acid was found in 40-60 year age group. Correlation between SBP and serum uric acid was more strong in 

females of study group while between DBP and serum uric acid was more strong in males of study group. mean 

serum uric acid was found to be more in study group and elevated serum uric acid was found in 92% patients of 

study group. This study suggests specific age/gender groups which would obtain maximum benefit from 

treatment of hyperuricemia for the prevention and treatment of hypertension. 
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Introduction:  

The prevalence of hypertension is increasing 

worldwide and is an important contributor to 

cardiovascular diseases (CVDs) and premature death 

[1-2]. In the past years, an upward trend of 

hypertension prevalence has been reported in general 

and young adults [3-5]. Hypertension in adults is 

most common form of cardiovascular disease. The 

prevalence of hypertension grows higher with aging 

resulting in an increase in morbidity and mortality 

through various events such as myocardial infarction, 

heart failure, stroke and renal failure.[6-9].  Serum 

uric acid (SUA) is the end product of purine 

metabolism. It’s over production and decreased 

excretion via kidneys are one of the main causes of 

hyperuricemia in humans [10]. So far, there are three 

uric acid/urate transporters (URAT1/SLC22A12, 

GLUT9/SLC2A9, and ABCG2/BCRP) that have 

been reported to play crucial roles in the regulation of 

SUA and their abnormal functions lead to 

hypouricemia and/or hyperuricemia [11]. Among 

them, common abnormalities of ABCG2 exporter has 

been shown to be a major cause of hyperuricemia and 

gout. It has been reported that ABCG2 dysfunction 

causes renal urate under excretion and inducing 

hyperuricemia [12]. In addition, ABC variants have 

been reported to show stronger effects on 

hyperuricemia than main environmental risk factors 

such as obesity, age, and alcohol drinking [13]. 

Hyperuricemia prevalence is increasing rapidly in the 

world communities; emerging evidence indicates that 

hyperuricemia is now more common in the 

developing nations along with the developed nations 



 Dr. Niyaz Ahmad  et al International Journal of Medical Science and Current Research (IJMSCR) 
 

 

 
Volume 5, Issue 2; March-April 2022; Page No 1312-1327 
© 2022 IJMSCR. All Rights Reserved 
 

P
ag

e1
3

1
3

 
P

ag
e1

3
1

3
 

P
ag

e1
3

1
3

 
P

ag
e1

3
1

3
 

P
ag

e1
3

1
3

 
P

ag
e1

3
1

3
 

P
ag

e1
3

1
3

 
P

ag
e1

3
1

3
 

P
ag

e1
3

1
3

 
P

ag
e1

3
1

3
 

P
ag

e1
3

1
3

 
P

ag
e1

3
1

3
 

P
ag

e1
3

1
3

 
P

ag
e1

3
1

3
 

P
ag

e1
3

1
3

 
P

ag
e1

3
1

3
 

P
ag

e1
3

1
3

 
P

ag
e1

3
1

3
 

P
ag

e1
3

1
3

 
P

ag
e1

3
1

3
 

P
ag

e1
3

1
3

 

[14]. Increased SUA has been found to be associated 

with CVDs, gout, metabolic syndrome and renal 

dysfunction [15]. SUA was found to be positively 

associated with the number of metabolic syndrome 

included hypertension [16]. Serum uric acid was 

originally linked with hypertension in the 1870s. For 

years, this association was attributed to the effect of 

renal vasoconstriction to reduce urinary excretion of 

uric acid. More recently, uric acid has been proposed 

to have a causal role in hypertension. [17]. 

Hyperuricemia would seem to fulfill Koch’s 

postulates as a causal risk factor for hypertension. 

Studies in animal models suggest that hyperuricemia 

may be particularly important in early hypertension 

[18], and similarly studies in humans show that the 

strongest association of hyperuricemia is with early 

hypertension such as observed in adolescents [19].  

Uric Acid: 

Uric acid (2,6,8 trioxypurine-C5H4N4O3) is an 

organic compound that is endogenously produced by 

animals as a purine metabolite. It is formed by the 

liver and mainly excreted by the kidneys (65-75%) 

and intestines (2535%). UA is the end product of 

purine metabolism in humans due to the loss of 

uricase activity, which led to humans having higher 

UA levels than other mammals [74,75]. Due to its 

double bonds, uric acid has excellent antioxidant 

capacity, and it can be responsible for 2/3 of total 

plasma antioxidant capacity [76,77]. Because it is a 

weak acid that have a high dissociation constant, uric 

acid circulates in plasma (pH 7.4) predominantly 

(98%) in the form of a monovalent sodium salt 

(urate) [78]. It shows low solubility in water (as well 

as in plasma), and it would theoretically reach plasma 

saturation in the concentration of 6.4 mg/dL, which 

may not occur because solubility increase is provided 

by its binding to proteins, namely albumin, which is 

its main transporter. Protein-bound uric acid shows 

plasma solubility that is 70% higher than in its free 

state. [79] 

Aim & Objective: 

To establish a possible correlation between serum 

uric acid and blood pressure in adults. 

Material And Methods: 

The proposed study was designed as a cross sectional 

observational study titled “POSSIBLE 

CORRELATION BETWEEN SERUM URIC ACID 

AND BLOOD PRESSURE IN DIFFERENT AGE 

GROUPS” be carried out in the Department of 

Internal Medicine in Shri Guru Ram Rai Institute of 

Medical and Health Sciences and Shri Mahant 

Indiresh Hospital (SMIH), Dehradun and  included a 

200 subjects with hypertension attending both in-

patient and outpatient department of medicine and 

100 controls. 

An informed written consent from the patient and or 

legal guardian was taken from all the patients 

included in the study. Diagnostic criteria. Diagnosis 

of hypertension was made according to JNC-7 

guidelines of hypertension. Elevated serum uric acid 

was defined as serum uric acid >7mg/dl in males and 

>6mg/dl in females. 

Study duration-18 months. 

Inclusion Criteria:  

1. Age ≥18 years  

2. All hypertensive patients  

3. Both sex 

Exclusion Criteria:   

1. History of gout 

2.  renal disease   

3. Anti-hyperuricemic and diuretic drug intake  

Study Planing: 

A thorough history was taken with special emphasis 

on Individuals having age 18 years or more not have 

any history of gout and renal diseases and anti-

hyperuricemic or diuretic drug intake. Blood pressure 

was measured in all subjects by trained professionals 

using a aneroid sphygmomanometer. All patients 

investigated for SERUM URIC ACID LEVEL, 

LIPID PROFILE, FBS, ECG, URINE ROUTINE 

AND MICROSCOPIC EXAMINATION. Additional 

investigation was done as per requirement. 

Study Technique: 

Blood pressure was measured on both the arms in a 

sitting position after the participant rested for 5 

minutes. The first blood pressure measurement was 

discarded to avoid possible effects of anxiety, and the 

average value of second and third measurements had 

count for systolic and diastolic blood pressure. The 

participants were requested to avoid smoking, coffee, 
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and tea for 30 minutes before blood pressure 

measurement. 

For lipid profile and SUA level:- It was determined 

calorimetrically using commercially available 

diagnostic kits.  

For FBS: 5ml of fasting blood sample was collected 

and centrifuged. sample was  analyzed for the 

measurement of plasma glucose by glucose oxidase-

peroxidase method.  

For ECG: 12 lead ECG and simultaneous rhythm 

strip recorded at 25mm/s with a gain setting of 

10mm/mv.

 

Result: 

Table 1: Baseline characteristics of study group (n = 200)- 

CASE MEAN+/-SD 

AGE 59.81 ± 14.11 

SERUM URIC ACID 7.88 ± 1.32 

SBP 146 ± 24.48 

DBP 87.19 ± 11.57 

TC 174.12 ± 60.78 

TG 183.92 ± 86.19 

HDL 47.84 ± 7.85 

LDL 121.85 ± 64.69 

FBS 137.92 ± 60.91 

 

Table 2: Baseline characteristic of control group(N=100)- 

CONTROL MEAN 

AGE 44.37 ± 15.59 

SERUM URIC ACID 4.21 ± 1.07 

SBP 111.20 ± 8.14 

DBP 70.42 ± 7.88 

TC 119.85 ± 45.09 

TG 137.39 ± 58.48 

HDL 38.88 ± 19.78 

LDL 75.79 ± 24.32 

FBS 108.93 ± 43.96 
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Table 3:  Age wise distribution of study and control group 

 

Shows that among 200 cases 15 cases in age <40 yrs ,78 cases in age 41-60 yrs, 107 cases in age >60 yrs . In 

control group among 100 control  43 control in age < 40 yrs , 39 control in 41-60 yrs and 18 control in age > 60 

yrs .  In study group most of patients were in age group of > 60 yrs . In control group most of patients were in 

age group of < 40 yrs.  Most of hypertensive patients were in age group of age > 60 yrs. 

 

Table 4: Gender wise distribution of study and control group 

 

Shows that in study group 97 were female and 103 were male , and in control group 42 were female and 58 

were male . this has no statistical significance.  

 

Table 5 : Associated comorbidities in study and control group 

 

 In study group 67 patient had type 2 diabetes, 61patient had history of CVA,14 patient had history of CAD. In 

control group12 patient had type 2 diabetes, 1 had history of CVA, 1 had history of CAD. Most of patients in 

study group had associated type 2 diabetes, CAD, CVA. This is found to be statistically significant with p value 

of 0.0001, 0.0001. 0.025 Respectively. 
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Table 6: Blood pressure classification in study and control group

   

Shows out of 200 cases 35 had normal blood pressure, 36 had pre-hypertension, 64 had stage 1 hypertension, 65 

had stage 2 hypertension. Out of 100 control 74 had normal blood pressure, 26 had pre-hypertension.  

  

Table 7: Comparison of serum uric acid in different stage of hypertension 

 

  

 

Figure 1: Shows mean of serum uric acid in normal blood pressure group was 6.5, in pre-hypertensive group 

was 7.1,in stage 1 hypertension group was 7.5 and in stage 2 hypertension group was 9.28.which was 

statistically significant with a p value of 0.001. 

 

Table 8: Comparison of serum uric acid in study and control group 

  

SERUM URIC 

ACID 

Blood pressure 

classification 

Mean ± SD p-value 

Normal 6.5 ± 0.104  

 

0.001 

 

Pre-HTN 7.1 ± 0.194 

Stage 1 HTN 7.5 ± 0.199 

Stage 2 HTN 9.28 ± 1.4 

 7.8 ± 1.3 
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Out of 200 case 183 case has high serum uric acid levels. Out of 100 control 6 has high serum uric acid levels. 

This is found to be statistically significant with p value of 0.0001 

 

Table 9: Comparison of lipid profile in study and control group 

LIPID PROFILE       CASES     CONTROL        p-value 

      Mean ± SD      Mean ± SD 0.000 

Total Cholesterol 174.12 ± 60.78 119.85 ± 45.09 0.000 

TG 183.94 ± 86.19 137.39 ± 58.48 0.000 

HDL 47.84 ± 7.85 38.88 ± 19.78 0.000 

LDL 121.85 ± 64.69 75.79 ± 24.32 0.000 

 

Figure 2: Shows mean of lipid profile in study group was more than mean in control group with p-value of 

0.001. which was statistically significant. 

 

Table 10 : Comparison of ECG in study and control group 

 

Out of 200 patients of study group 71 had abnormal ECG, 129 had normal ECG , Out of 100 patients of control 

group all had normal ECG .This was found to be statistically significant with p value of 0.0001  

 



 Dr. Niyaz Ahmad  et al International Journal of Medical Science and Current Research (IJMSCR) 
 

 

 
Volume 5, Issue 2; March-April 2022; Page No 1312-1327 
© 2022 IJMSCR. All Rights Reserved 
 

P
ag

e1
3

1
8

 
P

ag
e1

3
1

8
 

P
ag

e1
3

1
8

 
P

ag
e1

3
1

8
 

P
ag

e1
3

1
8

 
P

ag
e1

3
1

8
 

P
ag

e1
3

1
8

 
P

ag
e1

3
1

8
 

P
ag

e1
3

1
8

 
P

ag
e1

3
1

8
 

P
ag

e1
3

1
8

 
P

ag
e1

3
1

8
 

P
ag

e1
3

1
8

 
P

ag
e1

3
1

8
 

P
ag

e1
3

1
8

 
P

ag
e1

3
1

8
 

P
ag

e1
3

1
8

 
P

ag
e1

3
1

8
 

P
ag

e1
3

1
8

 
P

ag
e1

3
1

8
 

P
ag

e1
3

1
8

 

Table 11: Urine abnormality in study and control group

 

Shows that Out of 200 patients of study group  161 had normal urine examination, 39 had abnormal urine 

examination. Out of 100 patients of control group 90 had normal urine examination, 10 had abnormal urine 

examination .This was found to be statistically significant.  

 

Table 12: Fasting blood sugar in study and control group 

 

Shows that out of 200 case 52 had normal blood glucose,71 had impaired glucose tolerance,77 had high glucose 

level .In control group out of 100 control 58 had normal glucose level,29 had impaired glucose level and 13 had 

high glucose level. p value of 0.0001 which is found to be statistically significant.  

 

Table 13: Correlation of SBP and DBP with various parameters in male study group 
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Shows correlation between serum uric acid and SBP in males of study group .which was found to be 

statistically significant with pearson correlation of 86.2% and p-value of 0.001.  

 

 

Figure 3 : Shows correlation between serum uric acid and DBP in males of study group .which was found to be 

statistically significant with pearson correlation of 59% and p-value of 0.001. 

 

Table 14 : Correlation of SBP and DBP with various parameters in female of study group. 

 

 

Figure 4: Shows correlation between serum uric acid and SBP in females of study group .which was found to 

be statistically significant with person correlation of 93.5% and p-value of 0.001. 
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Figure 5 : Shows correlation between serum uric acid and DBP in females of study group .which was found to 

be statistically significant with pearson correlation of  54% and p-value of 0.001. 

 

Table 15 :Correlation of SBP and DBP with various parameters in <40 year age study group. 

 

 

Figure 6 : Shows correlation between serum uric acid and SBP in <40 year study group .which was found to be 

statistically significant with person correlation of  93.8% and p-value of 0.001 
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Figure 7 : Shows correlation between serum uric acid and DBP in <40 year study group .which was found to be 

statistically non significant . 

 

Table 16 : Correlation of SBP and DBP with various parameters in 40-60 year age study group. 

 

 

Figure 8 : Shows correlation between serum uric acid and SBP in 41-60 year study group .which was found to 

be statistically significant with pearson correlation of  90% and p-value of 0.001 
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Figure 9: Shows correlation between serum uric acid and DBP in 41-60 year study group .which was found to 

be statistically significant with person correlation of  63.7% and p-value of 0.001. 

 

Table 17: Correlation of SBP and DBP with various parameters in >60 year age study group. 

 

 

Figure 10 : Shows correlation between serum uric acid and SBP in >60 year study group .which was found to 

be statistically significant with person correlation of  90.6% and p-value of 0.001 
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Figure 11: Shows correlation between serum uric acid and DBP in >60 year study group .which was found to 

be statistically significant with pearson correlation of  45% and p-value of 0.001 

 

Table 18: correlation of Age, SBP, DBP with various parameters in study group. 

 

  

 

Figure 12: Shows correlation between serum uric acid and age .which was found to be statistically non 

significant with p value of 0.603. 
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Figure 13: Shows correlation between serum uric acid and SBP in study group . which was found to be 

statistically significant with p value of 0.001.  

 

 

Figure 14 : Shows correlation between serum uric acid and DBP in study group. which was statistically 

significant with p value of 0.001. 

 

 

Figure 15 : Shows correlation of SBP with lipid profile in study group.correlation between SBP and TC was 

statistically significant with p value of 0.027.correlation between TG,HDL,LDL and uric acid was non 

significant.For urine routine and microscopic examination: collect the first morning urine in container which 

had wide base and opening of at least 4 cm and a secure lid , that hold at least 50ml of sample. Then urine 

centrifuged and solid components separated and see under microscope. 
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Figure 16: Shows correlation between DBP and lipid profile in study group. Which was statistically non 

significant.   

 

Discussion: 

It was planned as a cross sectional observational 

study and included 200 subjects suffering from HTN 

attending the inpatient and outpatient department of 

the institute. They were included in the study only if 

they satisfied the inclusion and exclusion criteria of 

the study. Once enrolled they were labeled as study 

group. 

100 individuals were taken who had no history of 

HTN, they were labeled as control group. Study 

group had 200 hypertensive patients with 

comorbidities like T2DM,CVA,CAD.diagnosis of 

hypertension was made acc. to JNC 7 classification 

of hypertension .study and control group was divided 

in three age groups <40,41 to 60 and >60 years. 

In this study we found positive correlation between 

serum uric acid and blood pressure in different age 

groups. The mean serum uric acid in study group was 

7.88mg/dl and in control group was 4.21mg/dl which 

was statistically significant with a p value of 0.001.In 

the study group as the blood pressure increases from 

normal to pre hypertension to stage 1 HTN to stage 2 

HTN serum uric acid also increases from 6.60 to 7.13 

to 7.57 to 9.29 which was statistically significant 

with a p value of 0.001.In our study we found 

elevated serum uric acid (>7gm/dl in males ,>6gm/dl 

in females) in 92% patient of study group and only 

6% patient of control group. which was found 

statistically significant with a p-value of 0.0001. 

Various study in the past was done which also 

suggest positive correlation between elevated serum 

uric acid and blood pressure. Nurshed ali et al.in 

2019 done study on 225 bangladeshi adults. Which 

shows that  SUA levels were significantly associated 

with hypertension (p < 0.01). Findings of this study 

indicate the significance of maintaining normal SUA 

level to prevent hypertension. 

Conclusion: 

1.  Mean serum uric acid in study group was 

7.88mg/dl and in control group  was 4.21mg/dl 

which is statistically significant with a p-value of 

0.001. 

2. Elevated serum uric acid (>7mg/dl in 

males,>6mg/dl in females) was present in 92% 

patients of study group and 6% patients of 

control group. 

3.  In a study group as the blood pressure increases 

from normal→pre-HTN→  stage 1HTN→Stage 

2 HTN, serum uric acid also increases from 6.5 

to  9.2mg/dl. which was statistically significant 

with a p value of 0.001. 

4. Mean serum uric acid in female was more than 

male study group which was Statistically 

significant with a p value of 0.001. 

5. Positive Correlation was found between serum 

uric acid and blood pressure in different age 

groups. Maximum correlation of SBP and serum 

uric acid was found in <40 year age group and 

DBP and serum uric acid in 40 to 60 year age 

group.  

6. No correlation was found between age and 

serum uric acid levels. 

7. Positive Correlation was found between serum 

uric acid with SBP and DBP in male and female 

study group.  But the correlation of SBP with 

serum uric  acid was strong in female study 

group and DBP with serum uric acid was strong 

in male study. 
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