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ABSTRACT

Introduction: Hypertension is a global health issue, impacting
over 1.13 billion people and increasing risks of cardiovascular
disease, stroke, and kidney failure. Defined by blood pressure
readings over 130/80 mmHg, it is primarily essential
hypertension with no specific cause. Untreated can increase
serum uric acid (SUA) levels due to decreased renal blood flow.
Hyperuricemia, often from under-excretion, contributes to
hypertension, chronic kidney disease, and heart disease. Aim
of the study: The study aims to assess the serum uric acid
levels in essential hypertension and its correlation with the
severity and known duration of hypertension. Methods &
Materials: This observational study was conducted at Dhaka
Medical College's Nephrology Department over 18 months to
investigate essential hypertension in 58 patients. Participants
were selected based on specific inclusion and exclusion

criteria, excluding those under 18, diabetic patients, and those with specific medical
histories.. Result: The study population consisted of 58 participants, predominantly aged
41-50 (37.93%), with a mean#SD age of 52.2+11.8 years. There were more males (65.52%)
than females (34.48%), indicating a higher prevalence of hypertension in males. Most
participants had a BMI of 18.5-24.9 kg/m?* (56.90%), with a mean BMI of 28.0+3.6 kg/m?.
The average systolic and diastolic blood pressures were 154.91+10.07 mmHg and
93.19+7.24 mmHg, respectively.. Conclusion: The study finds a strong link between serum
uric acid levels and hypertension severity in patients. Higher uric acid levels correlate with
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more severe hypertension, emphasizing the importance of regular monitoring and

treatment. Addressing hyperuricemia could improve blood pressure control and reduce

cardiovascular risks in hypertensive patients.
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INTRODUCTION

Hypertension is a major public health
concern, affecting millions of people
worldwide and significantly increasing
the risk of cardiovascular disease and
mortality. According to the American
Heart Association, hypertension is
defined as a sustained increase in blood
pressure, with readings exceeding
130/80 mmHg, and is associated with
elevated risks of stroke, myocardial
infarction, and kidney failurelll. It affects
approximately 1.13 billion people
globally, and its prevalence is expected
to rise due to aging populations and
lifestyle changes associated with
urbanization and economic
developmentl2l. In more than 95% cases,
no specific underlying cause is found-
such patients are said to have essential
hypertensionl3l. Evidence suggest that
untreated essential  hypertension
increases serum uric acid excretion[®l.
Uric acid, synthesized in the liver from
dietary and endogenous purines, is also
produced in peripheral tissues like the
intestine and kidney. Released as soluble
monosodium urate, it is filtered by the
glomerulus and reabsorbed by proximal
tubular cells, with a normal fractional
excretion of about 10%!51.
Hyperuricemia may develop as a
consequence of either over production
or under excretion or both. But in most
cases, it occurs as a result of under
excretionl®l. Under normal conditions,
the kidneys excrete about two-thirds of

the daily produced uric acid through a
process involving glomerular filtration,
tubular secretion, reabsorption, and
post-secretory reabsorption. A defect in
any of these steps can lead to elevated
serum uric acid levelsl”l. It has emerged
recently that elevated serum UA level is
a risk factor for hypertension(8], chronic
kidney disease and coronary heart
diseasel10l. The increase in serum uric
acid in hypertension is due to decrease in
renal blood flow that accompanies the
hypertensive state and low renal blood
flow increase urate reabsorption/il,
Furthermore, experimental studies have
shown that hyperuricemia can induce
endothelial dysfunction,
oxidative stress, and activate the renin-
angiotensin system, all of which are key
mechanisms in the development of
hypertension[!2]. Serum uric acid (SUA)
has been closely linked to the
development and progression of
hypertension, with numerous studies

increase

demonstrating a strong association
between elevated SUA levels and
increased blood pressurell314.  The
severity and duration of hypertension
have also been found to correlate with
SUA levels. Patients with stage 2
hypertension, characterized by higher
blood pressure readings, have been
shown to have significantly higher SUA
levels compared to those with stage 1
hypertension or isolated hypertension.
Additionally, patients with a longer
duration of hypertension (>5 years) tend
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to have higher SUA levels than those with
a shorter duration (<5 years)[3l. In this
study, we aim to assess the serum uric
acid levels in essential hypertension and
its correlation with the severity and
known duration of hypertension. By
investigating this relationship, we hope
to contribute to the understanding of the
role of SUA in hypertension and its
potential implications for risk
stratification and management.

METHODS & MATERIALS

This observational study was conducted
at the Department of Nephrology, Dhaka
Medical College @ (DMC), Dhaka,
Bangladesh. Fifty-eight patients with
essential hypertension were enrolled
during 18 months, from February 2021
to August 2022. Before starting the
study, ethical approval was taken from
DMC's Ethical Review Committee (ERC).
Selection of the patients was started
according to inclusion and exclusion
criteria.  After the selection of
participants, they were approached for
inclusion in the study. Following the
information about the study's aim,
objectives, and procedure, informed
written consent was obtained from each
participant.

Inclusion criteria:
o Patients with essential
hypertension.
o Healthy age-matched
normotensive individual.

Exclusion criteria
o Patients Age <18 years.
o Patients with Diabetes Mellitus
e H/O of Gout
e H/O0 alcohol abuse

ISSN (Print): 2663-9491 ISSN (Online): 2789-6897

e H/O drugs known to cause
hyperuricemia, e.g, thiazide
diuretics and anticancer therapy.

e History of leukemia,
polycythemia, lymphoma, or any
neoplastic disease.

o Patients with CKD

o Patients with Hypothyroidism

History taking focusing on clinical
features and physical examination were
done per standard protocol. All subjects
were dipstick negative for proteinuria. In
some cases, the diagnosis of essential
hypertension was based on the exclusion
of secondary causes by history, clinical
examination, and investigation. BP
measurement was done in resting
condition, sitting position, and arms rest
on the arm of the chair. Thick clothing
was removed, and palpation of the
brachial artery was done. Then, the cuff
was warped 2.5 cm above the antecubital
fossa and placing the diaphragm of the
stethoscope was placed over the brachial
artery crossing the cubital fossa, and
inflation of the cuff was done and
reached above 10 mm of HG from the
obliteration of the brachial artery
pulsation. Then, the cuff was deflated 2
to 3 mm of HG/sec, and systolic and
diastolic BP were measured on the
appearing and disappearing sounds. A
second measurement was taken after 5
minutes of rest in case of high BP.

After all aseptic precautions, 3 ml venous
blood was collected in a tube to measure
serum uric acid. For the measurement of
serum uric acid, 11 microlitre serum was
taken from a tube and centrifuge for 10-
12 minutes, and then a bar code was
attached and ran into a multichannel
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biochemical analyzer (Atellica, Siemens
Germany). The system automatically
dispenses reagent N-ethyl-N-
sulfopropyl-3-methyl-aniline into the
sample and incubates the mixture at 37
degrees Celsius. The result was obtained
after 7 minutes. Serum uric acid was
measured by the uricase method. All
laboratory investigations were carried
out in the laboratory of the Department
of Biochemistry, Bangabandhu Sheikh
Mujib Medical University, Dhaka.
According to JNC-8 clinical practice
guidelines:

Normal blood pressure:
Systolic BP <140 mm of Hg and
Diastolic BP <90 mm of Hg

Stage-1 hypertension:
Systolic BP 140-159 mm of Hg and
Diastolic BP 90-99 mm of Hg.

Stage-2 hypertension:
Systolic BP 2160 mm of Hg and Diastolic
BP 2100 mm of Hg.

Hyperuricemia:

Hyperuricemia is serum uric acid over
7mg/dl for males and over 6mg/dl for
females[15].

Body Mass Index (BMI):

BMI defines a person as underweight,
normal weight, overweight, or obese
instead of traditional height vs. weight
charts. However, individual variations
do exist. WHO recommends that > 30.0 is
obese, 25-29.9 is overweight, 18.5-24.9
is normal, and <18.5 is underweight[¢l.

Data collection procedure:

ISSN (Print): 2663-9491 ISSN (Online): 2789-6897

All the patients were enrolled using a
purposive sampling technique. They
were explained about the type and
nature of the study, and it was ensured to
them that there was no potential risk of
this study, and no experimental drug was
used on them. Prior to data collection,
both verbal and informed written
consent was taken from all subjects. Data
regarding sociodemographic
characteristics, clinical parameters, and
ultimately, the results of laboratory
investigation and the patient's current
medical document, along with these
other variables, was recorded. Every
individual questionnaire was preserved
with proper identification of the patient,
maintaining confidentiality.

Data analysis:

Collected data were compiled and edited.
The data were then processed with the
help of the software Statistical Package
for Social Sciences (SPSS, version 26).
Categorical data were presented as
percentage, and
numerical data were presented as mean
with standard deviation or median with

frequency  with

range. The statistical test for different
variables was performed using the Chi-
square, Unpaired t-test, and Pearson
correlation tests. p-value<0.05 was
considered statistically significant.

RESULT

The study population comprised 58
hypertensive  patients. @~ The age
distribution showed that 22 participants
(37.93%) were aged between 41 and 50,
and the second most were 31.03% of
participants aged 51 to 60. Only 8.62% of
participants were aged <30 years. The
mean age of the study population was
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52.2 years, with a standard deviation
(SD) of 11.8 years (Table I).

Table I: Demographic Characteristics
of Study Population (n=58)

Age Frequency | Percentage

(years) (n) (%)
<30 5 8.62
31-40 13 22.41
41-50 22 37.93
51-60 18 31.03
>60 0 0.00
Mean+SD 52.2+11.8

= Male = Female

Figure - 1: Percentage Wise
Comparison of Study Groups Based
on ASA Grade

Figure 1 highlights a higher prevalence
of hypertension among males (65.52%)
compared to (34.48%).
According to BMI distribution, most of
33(56.90%) patients had a BMI of 18.5-
24.9 kg/m?, 16(27.59%) patients had a
BMI of 25-29.9 kg/m? and 4(6.90%)
patients had a BMI of >30 kg/m?. The
mean BMI of the study population was
28.0+3.6 kg/m? (Table II).

females
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Table - II: Distribution of the Study
Population According to BMI (Body
Mass Index) in Total Population

BMI Frequenc | Percentag
(Kg/m2) y (n) e (%)
<18.5 5 8.62
18.5-24.9 33 56.90
25-29.9 16 27.59
>30 4 6.90
Mean+SD 28.0%3.6

The mean systolic blood pressure (SBP)
among the study population was
154.91+£10.07 mmHg, the mean diastolic
blood pressure (DBP) was 93.19+7.24
mmHg, and the mean arterial pressure
(MAP) was 112.96+5.14 mmHg (Table
III).

Table - III: Distribution of the Study
Population According to Blood
Pressure in Total Population

Blood Pressure Mean+SD
(mmHg)
Systolic BP 154.91+10.07
Diastolic BP 93.19+7.24
MAP 112.96+5.14

A significant proportion of the study
population (39 patients, 67.24%) had a
family history of hypertension, while
19(32.76%) did not report such a
history. Regarding the duration of
hypertension, 10(17.24%) patients had
been hypertensive for less than five
years, whereas the majority, 48(82.76%)
patients had been hypertensive for more
than five years. According to Table IV,
hypertension stage 1 was mostly seen in

The Insight Volume 07

No. 01 January-June 2024

Page282




the study population of 72.4%, and the
rest, 27.6%, had stage 2.

Table - IV: Distribution of the Study
Population According Family History,
Duration in Total Population

Variables Frequency | Percentage
(n) (%)

Family History of HT
Yes 39 67.24
No 19 32.76
Duration of Hypertension
< 5years 10 17.24
> 5 years 48 82.76
Stages of hypertension
Stage 1 42 72.4
Stage 2 16 27.6

More than 72% of the study population
had normal uric acid levels, whereas
16(27.59%) patients suffered from
hyperuricemia, and the mean+SD of
serum uric acid level was 6.71+1.10
mg/dl (Table V).

Table - V: Distribution of the Study
Population According to S. Uric Acid
in Total Population

Variable

Frequency (n)
Percentage (%)

Hyperuricemia 16 | 27.59
Normal uric acid 42 | 72.41
S. Uric acid (mg/dl)

Mean#SD | 6.711.10

ISSN (Print): 2663-9491 ISSN (Online): 2789-6897

DISCUSSION

Hyperuricemia is commonly linked with
hypertension. Elevated serum uric acid
has been strongly associated with the
onset of hypertension and may serve as
an indicator of vulnerability or as a
precursor in the progression toward
hypertension13l. This study aimed to
assess the relationship between serum
uric acid levels and hypertension among
patients at a tertiary care hospital. The
findings provide insight into the
prevalence  of  hyperuricemia in
hypertensive  individuals and its
association with different stages of
hypertension. The study population
consisted of 58 hypertensive patients,
with a significant majority being male
(65.52%). This demographic trend aligns
with existing literature that suggests
hypertension prevalence increases with
age, particularly in males, indicating a
potential area for targeted preventive
measures in younger populations!17.18],
However, Belo et. al. and Ofori and Odia
studies observed a female predominant,
which may be due to racial or ethnic
differences(1920l. The age distribution
showed that the majority of patients
(37.93%) were in the 41-50 years age
group, followed by those aged 51-60
years (31.03%) and 31-40 years
(22.41%). Only a tiny percentage
(8.62%) were aged 30 or younger, and no
participants were older than 60. The
majority of participants were aged
between 41 and 60 years, reflecting the
increased risk of hypertension with
agel2ll, The mean age of the study
population was 52.2+11.8 years. One
study conducted by Aggarwal et al. found
that the mean age was 42.50+10.89,
which was smaller than ours(?2l. Ofori
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and Odia also made  similar
observations!'7l. The study by Dar et al.
observed that the mean age in cases was
51 years, and 49 were in the control
group, which was almost similar to the
present study [13]. Other observations
regarding the higher mean age and age
range also revealed the same results!7.23-
25]. The higher and lesser mean age and
age range obtained by the above authors
may be due to geographical variations,
racial and ethnic differences, and genetic
causes that may have significant
influence on their study subjects. The
BMI data indicates that 56.90% of
participants fell within the normal range
(18.5-24.9 kg/m?), while 27.59% were
classified as overweight (25-29.9 kg/m?)
and 6.90% as obese (>30 kg/m?). The
mean BMI was reported as 28.0 (SD *
3.6), suggesting that a significant portion
of the population is at risk for obesity-
related complications, including
hypertension. Previous research has
demonstrated a significant association
between higher BMI and elevated blood
pressure, emphasizing the necessity of
weight management in hypertensive
patients[13.26], In comparison to relevant
literature, the mean BMI of the subjects
in this study was within the normal
range, aligning closely with the findings
of Praveen et. al.[?7]. Additionally, Feng
Yu et. al. 128] reported a mean BMI of
26.04 with a standard deviation 2.96 in
their subjects. Jawed et al. identified a
higher mean BMI that fell into the obese
categoryl2°l, The mean systolic blood
pressure (SBP) among the study
population was 154.91+10.07 mmHg,
while the mean diastolic blood pressure
(DBP) was 93.19+7.24 mmHg. The mean
arterial pressure (MAP) was calculated
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to be 112.96+5.14 mmHg. These values
indicate that the majority of our study
population had
hypertension, which aligns with global
data showing high rates of uncontrolled
hypertension = among  hypertensive
patients[3031l, The study of Dar et al
demonstrated that overall mean systolic
BP mmHg and mean diastolic BP closely
resembled the present study [3. A
notable 67.24% of participants reported
a family history of hypertension, and
82.76% had been hypertensive for more
than five years. This familial link
suggests a genetic predisposition to
hypertension, which is supported by
numerous studies indicating that family
history is a significant risk factor for
developing
prevalence of Stage 1 hypertension
(72.4%) in this cohort aligns with
findings that indicate early-stage
hypertension is common among
individuals with prolonged exposure to
risk factors. The comparison of serum
uric acid levels between different stages
of hypertension revealed that stage II
hypertensive patients had significantly
higher serum uric acid levels compared
to stage | hypertensive patients. This
finding is consistent with existing
literature that suggests a positive
correlation between serum uric acid
levels and the
hypertension(39l. Elevated uric acid levels
are thought to
hypertension through various
mechanisms, including endothelial
dysfunction and increased vascular
resistancel33l. Tykarski et. all3* also

uncontrolled

hypertension[26:32],  The

severity of

contribute  to

observed that patients with higher uric
acid levels were more likely to be in stage
Il compared to stage 1351, Our study's
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mean serum uric acid level was
6.71£1.10 mg/dL. In 27.59% of the
participants, hyperuricemia was
observed, while 72.41% had normal
serum uric acid levels. A study by Razak
et. al. reported a mean serum uric acid
level of 8.03 mg/dl, which is higher than
our findings[3¢l. This difference is mainly
because most patients in their study
were non-vegetarian in dietary habits. In
contrast, the current study states a mixed
population of vegetarians and non-
vegetarians by diet. In contrast, Vishnu
et. al's research on the Kerala
population found serum uric acid levels
lower than in our study37l. The results of
this study highlight the importance of
monitoring serum uric acid levels in
hypertensive patients. Hyperuricemia
not only correlates with increased blood
pressure but may also serve as an
independent risk factor for the
development and progression of
hypertension.  This  supports the
integration of serum uric acid
measurement into routine clinical
practice for hypertensive patients to
manage better and mitigate the risk of
complications associated with elevated
blood pressure.

Limitations of the study:

The study, conducted over a very short
period at a single hospital in Dhaka city,
may not reflect the broader national
context due to its limited and culturally
specific population sample. Additionally,
the study's design did not allow for a
longitudinal examination of the impact of
lowering serum uric acid levels on
hypertension, indicating the need for
future research with a larger sample size
and extended duration.
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Conclusion and Recommendations

In conclusion, this study demonstrates a
significant association between serum
uric acid levels and the stages of
hypertension in a cohort of hypertensive
patients. Our findings suggest that higher
serum uric acid levels are linked to more
severe hypertension, highlighting the
need for regular monitoring and
potential  therapeutic intervention.
Addressing hyperuricemia in
hypertensive patients could play a
crucial role in improving blood pressure
control and reducing the risk of
cardiovascular events.
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