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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,
GLUTY9/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
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[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-C5H4N403) 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
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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,

\am
o)
\am

&b
©
=¥



and tea for 30 minutes before blood pressure

measurement.

For lipid profile and SUA level:- It was determined
available

calorimetrically using commercially
diagnostic kits.

peroxidase method.

10mm/mv.

For FBS: 5ml of fasting blood sample was collected
and centrifuged. sample was analyzed for the

measurement of plasma glucose by glucose oxidase-

For ECG: 12 lead ECG and simultaneous rhythm
strip recorded at 25mm/s with a gain setting of

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

CASE MEAN+/-SD

AGE 50.81 +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 421 +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

Cases Contraol
Total p-value
Mo. Mo.

=< 40 15 43 o

AGE GROLUP 41-60 78 39 E5
0.0001

= R0 107 18 49

Total 200 100 300

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

Cases Caontrol
Total p-value
[, Ma.
F a7 47 139
SEX
M 103 58 161 0.287
Tatal 200 100 300

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

cases Control
Toatal p-walue
Mo, Mo,
M 1332 a2g 221
T2 0.0001
YES GBT 12 T4
C (W] 134 949 238 0.0001
YES G 1 G2
(W] 186 949 284
[ 0.025
YES 14 1 14

In study group 67 patient had type 2 diabetes, 61patient had history of CVA,14 patient had history of CAD. In
control groupl12 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

Cases Contral Tatal

rarmal 25 T4 109

Blood pressure FPre-HTM 26 26 62
classification Stage 1 HTRM 54 0 G 4
Stage 2 HTR 65 ] 65

Total 200 100 200

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

SERUM URIC | Blood pressure | Mean + SD p-value
ACID classification
Normal 6.5+ 0.104
Pre-HTN 7.1+0.194
Stage 1 HTN 7.5+0.199 0.001
Stage 2 HTN 928+14
78+1.3
NMean
1O Oy
B0y
s s s
ﬁ A M
2 Oy

el

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

Cases Contnl Clisquam
Tokl pHual e
Cases Cases | Coniol | Cortnol talne
SERUMURIC N om al 1 0% o 04 % o
PEID G | Hype eecem i 183 2% B B% 26 273786 | 00000
Total 20n 100% 1m 100% an
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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
200.00
180.00 <+ _
160.00 + _-
140,00 4+ .
g 12000
@ 100.00 + _
= gp00
60.00 1 . m Cases
40.00 - m Control
20,00 +
0.00 += ; .
S~ <& S~ o
<&
e
e
&

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

Cases Contral
Total p-value
M. Mo,
Ahnarmal 71 1] 71
ECG GROLUP
Marmal 1249 100 229 0.0001
Total 200 100 300

© 2022 IJMSCR. All Rights Reserved

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



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

Table 11: Urine abnormality in study and control group

Cases Cantral
Tatal p-value
M. Mo,
LIRIME RiM Ahnarmal 39 10 49
GROUP Maormal 161 a0 251 0.036
Total 200 100 300

examination .This was found to be statistically significant.

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

Table 12: Fasting blood sugar in study and control group

Cases Cantral
Total p-value
M. Mo,
Marmal a2 a8 110
FBS group Imp?érlgliiailsguse 71 29 100 0.0001
High T 13 S0
Tatal 200 100 300

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

SERUMN URIC ACID

=
=

i
|
!
! -
i 103 = E —
i = :J‘H = = SERURMM URIC ACID
| [ =
| A Lirmrar {SERL MR LRI
| . Pt | ]
= [ &) el Oy 1 .
‘ DB
SERUM | TOTAL
MALE URIC  |CHOLEST
ACID ROL 16 HDL LOL FES
SEP Pearson 062 | o202 | opos | ooo2 0028 o024
Coamrelation
p-value 0.000 | 0041 | 09057 | oa27 0778 T
N 103 103 103 103 103 103
DBP Pearson o590 | 0477 | opgs | oo22 0.001 008
Coamrelation
p-value 0000 | o074 | o0gE3 | oa26 0994 0780
N 103 103 103 103 103 103
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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.

14

SERUM URIC ACID

ON MO QW O

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.

100

200

SBP

3200

<

SERUM URIC ACID

Linear (SERUM URIC

ACID)

SERUMN URIC ACID
14
12 =
100 ==
8 - SERLUINA LIRIC Fata
i
-l Lirsear E"'\-l‘ FLINA LRI
2 A1)
iy .
Ly =0y 1O ) B ) = CH)y < S
sBP
SERUM | TOTAL
FEAMLE URIC  |[CHOLEST
ACID ROL e HOL LOL FES
SEP Pearson 093 | o402 | oooz | -0oss 0.032 0058
correlation
palle 0000 | 0294 | oge3 | 0595 0.756 0575
N o7 o7 o7 o7 97 97
Der Pearson 0540 | ooss | ooro | 040 0049 0093
Correlation
p-alle 0000 | 0354 | 0497 | o170 0635 0367
N o7 a7 o7 o7 a7 a7

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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SERUM URIC ACID
14
12
10 -
8 e SERUM URIC ACID
6
4 Linear (SERUM URIC
ACID)
2
o 4 ; ;
(8] 50 100 150
DBP

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.

SERUM | TOTAL
age < 40 URIC |cHOLEST
ACID ROL TG HOL LoL FBS
SBF Pearson 093 | -0133 | -04@ | oo3z 0510 -0.329
Correlation
prvalle 0000 | 0637 | o070 | 0406 0.052 0231
M 15 15 15 15 15 15
DBF Pearson 049z | 0278 | -03s | -0131 0257 -0.243
Correlation
prvalle 0062 | 05 | o200 | 0641 0.355 0384
M 15 15 15 15 15 15
SERUM URIC ACID
9
<
8
<>
7 - /
6
S ¢ SERUM URIC ACID
aq
3 Linear (SERUM URIC
2 ACID)
1
(8]
0o S0 100 150 200
SBP

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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SERUIVI URIC ACID
o
= = -
7 e

Y
=Y
S e SERUM URIC ACID
4
= Linear (SERUM URIC
2 ACID)
1
o 4 .
o sO 100 150
DBsP

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.

SERUM | TOTAL
Age 41-60 URIC | CHOLEST
ACID ROL TG HOL LDL FBS
SBP Pearson nso0 | o2e0 | o074 | -01s5 0.038 -0.016
Cotrelation
Sig. (2-tailed) 0000 | o001z | o050 | o178 0.738 0.691
M 78 78 78 78 78 78
DBF Pearson 0637 | 0158 | n0oes | -0.071 -0.045 0.049
Cormelation
Sig. (Ztailed) 0000 | 0168 | 0546 | 0539 0.693 0668
M 78 78 78 78 78 78
SERUM URIC ACID
14
12
10 -
8 e SERUM URIC ACID
6
4 Linear (SERUM URIC
ACID)
2
O Y
8] 100 200 300
SBP

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.

SERUM | TOTAL
» 60 URIC |GHOLEST
A0 ROL G HOL LOL FBS
SBF Pearson no0 | oore | 0042 | 0095 0038 0.031
Gormelation
Sig. (2tailed) 0000 | 0425 | 066 | 0329 0697 0752
N 107 107 107 107 107 107
oBr Pearson
. 0450 | 0076 | 0041 | -0t o7 0006
Correlation
Sig.(2tailed) 0000 | 0437 | 0676 | 091z 0,940 0.951
N 107 107 107 107 107 107
SERUM URIC ACID
14 N
12 t
10 -+ $
= < SERUM URIC ACID
6
4 - Linear (thUM URIC
: ACID)
2
o ' —7 — T .
O S0 100 150 200 250
SBP

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.

SERUM | TOTA
Hn SBP DEP URIC |CHOLEST TG HDL LoL FBS
ACID ROL
Pearson 0069 0023 0037 0070 0056 0057 0077 0033
Correlation
AGE pvalue 0330 0744 0603 0326 0435 0421 0281 0544
" 200 200 200 200 200 200 200 200
P
sarsen 1000 0.568 a0z 0157 008 .ame | -0o0z 0nia
Correlation
s8P powalue 0.000 | 0000 0027 0904 0795 0477 0 a0z
M z00 200 200 200 z00 200 200 z00
Pearson 0565 1.000 0542 0422 0054 -0.060 -0nza 0031
Correlation
Dar pvalue 0.000 0000 0054 0 448 0398 0781 0Esa
H 200 200 200 z00 200 200 200 200
14
£
12 +
¥, -
10 P 0 _ _ -
8 e ——
B-,
6
5 ® SERUM URIC ACID
2
0 $ -
o 50 100
Age

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.
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Figure 14 : Shows correlation between serum uric acid and DBP in study group. which was statistically
significant with p value of 0.001.

Q00
800 _
700 o
600

e TOTAL CHOLESTROL
sS00

m TG
400

A HDL
300

> LDL
200

« FBS
100

o y
o so

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/dlI
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

© 2022 IJMSCR. All Rights Reserved

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. Inastudy group as the blood pressure increases
from normal—pre-HTN— stage IHTN—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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