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Association of Serum Uric Acid and Lipid Profile in Adults at a Tertiary Level
Hospital in Bangladesh

Chanda M, Biswas T2, Tannim N3, Mahbub A%, Yasmin R®, Islam S¢, *Rahman MA?
Abstract

Background: While some studies have found a connection between increased uric acid and metabolic syndrome, nothing is currently known
about the interaction between serum uric acid (SUA) and lipid profile. The purpose of this study was to evaluate the association between
SUA and lipid profile in Bangladeshi adults as a whole. Materials and Methods: In this cross-sectional study, a total of 140 blood samples
were collected from apparently healthy adults aged >18 years. SUA, lipid profile, liver enzymes and other biochemical markers were
measured in the collected samples by using standard methods. All statistical analyses were performed by using SPSS version22.0 software
and p<0.05 was considered statistically significant. Results: A total of 140 subjects were selected. Among them 70 were male and 70 were
female. SUA showed significant positive correlation between SUA and TC, TG, LDL-C while negative correlation between SUA and HDL-C
among all subjects (p<0.001). It also revealed that SUA, alanine aminotransferase (ALT), aspartate aminotransferase (AST) and
gamma-glutamyl transferase (GGT) levels were significantly higher (p<0.001) in male than female group. Pearson’s correlation analysis
showed that in all subjects there were significant positive correlation between SUA and serum ALT, AST & GGT (p<0.001). Conclusion: SUA

is positively correlated with TC, TG and LDL-C in adults. More prospective studies are needed to clarify the complex relationship between

SUA and lipid profile in the general population.
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Introduction

Serum uric acid (SUA) is the major end product of
the purine metabolism and the level of SUA is
maintained by the balance between SUA produc-
tion and excretion." Intracellularly uric acid can act
as a pro-oxidant inducing the release of inflamma-
tory mediators and growth factors.? Uric acid has
been shown to contribute to lipoprotein oxidation
and inflammation which are thought to play vital
roles in the development and progression of

1. Dr. Manashe Chanda, Lecturer, Sheikh Hasina Medical College,
Tangail, Bangladesh.

2. Dr. Tapos Biswas, Indoor Medical Officer, Dhaka Medical College
Hospital, Dhaka, Bangladesh.

3. Dr. Nazia Tannim, Resident (Phase-B), Sir Salimullah Medical
College, Dhaka, Bangladesh.

4. Dr. Afsana Mahbub Assistant Professor, Ad-din Akij Medical
College, Khulna, Bangladesh.

5. Dr. Rasheda Yasmin, Biochemist, Institute of Public Health, Dhaka,
Bangladesh.

6. Sadia Islam, Junior Scientific Officer, Bangladesh Specialized
Hospital Limited (BSHL), Bangladesh.

7. Md. Ashiqur Rahman, Laboratory Scientific Officer, Novus Clinical
Research Services Limited (NCRSL), Dhaka, Bangladesh.

*Correspondence: E-mail: ararashiqur@gmail.com

28

Ad-din Sakina Women’s Medical College Journal. 2024; 5 (1) : 28-37

nonalcoholic fatty liver disease (NAFLD).® Hyperu-
ricemia has been linked to both metabolic
syndrome (MetS) and cardiovascular disease.* The
SUA was increased in most NAFLD patients which
was an independent risk factor for NAFLD. There-
fore, increased SUA may play the role of linking
NAFLD with MetS.* Dyslipidemia has long been
understood to be a major metabolic event that
raises the risk of cardiovascular disease (CVD) and
atherosclerosis. It manifests as a change in the
blood's lipoprotein concentrations. In Bangladesh,
the levels of triglycerides, LDL cholesterol, and
mean cholesterol are all rising. It has long been
known that dyslipidemia is a major metabolic
event that is associated with atherogenicity and
cardiovascular disease (CVD). It can show up as a
change in the concentrations of lipoprotein in
plasma.¢

Patients with type 2 diabetes mellitus (T2DM) are
thought to be at increased risk for renal problems
due to elevated serum uric acid levels. In type 2
diabetes, dyslipidemia poses a general risk for




cardiovascular problems. In T2DM patients, a
greater amount of SUA is thought to be a risk
factor for kidney disorders.” A number of cardio-
vascular disorders have been linked to abnormal
levels of low-density lipoprotein cholesterols
(LDL-C) and very-low-density lipoprotein choles-
terols (VLDL-C). Cardiovascular disorders of
various kinds are the most frequent consequences
among people with type 2 diabetes. Therefore, in
T2DM patients, dyslipidemia, frequently raised
triglyceride (TG) levels, and low levels of high-den-
sity lipoprotein cholesterol (HDL-C) are significant
issues.® Evidence suggests that elevated SUA levels
and increased activity of liver enzymes
gamma-glutamyl transferase (GGT) and alanine
transaminase (ALT) and to a lesser extent aspar-
tate transaminase (AST) are also associated with
the development of MetS and NAFLD. Hyperurice-
mia is quite prevalent worldwide; rates of 35.1% in
the Seychelles for men and 8.7% for women,
10.6% in Thailand, 7.2% for men and 0.04% for
women in England and Scotland, 11.2% in the
USA, and 8.4% in Saudi Arabia have all been docu-
mented. It is unclear how hyperuricemia and
dyslipidemia are related.*-

The overall population now experiences hyperu-
ricemia more frequently due to changes in
modern lifestyle. Uric acid crystals start to develop
on the artery wall when uric acid levels reach
beyond 7 mg/dl, a condition known as hyper
saturation. Conversely, men and women are
valued differently. Monosodium urate binds to
plasma IgG. Platelets become activated when the
monosodium urate-lgG combination is recognized
by the Fc receptor on the platelets. Through this
process, blood coagulation is induced. Cytokine
secretion is the cause of atherosclerosis progres-
sion.™ Elevated levels of blood uric acid have been
associated with elevated insulin levels, also
referred to as hyperinsulinemia, reduced physical
activity, excessive alcohol use, hypertension,
elevated body mass index (BMI) and decreased
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HDL cholesterol levels.”™ These traits are all associ-
ated with an increased risk of stroke and coronary
artery disease (CAD). Because of this, there is
disagreement on whether uric acid causes the
pathologic processes observed in these disorders
or if it is merely a co-existing marker.” Numerous
investigations have shown that, in patients with
coronary artery disease (CAD), hyperuricemia may
be utilized as an independent predictor of death
after standard risk indicators were taken into
consideration.” This study was conducted as an
attempt to find association between uric acid
levels and lipid profile in Bangladeshi adults.

Materials and Methods

Study settings and study population: This
cross-sectional analytical study was conducted
from 1st March, 2019 to 29th February, 2020 at
the Department of Biochemistry, Sir Salimullah
Medical College, Dhaka, Bangladesh. The study
was conducted on 140 subjects (70 males and 70
females). Apparently healthy people of 30 to 59
years were included in the study. These subjects
were selected from the attendants accompanying
the patients attending the outpatient department
of Sir Salimullah Medical College and Mitford
Hospital. Study population included both male
and female categorized into four quartiles includ-
ing hyperuricemia on the basis of SUA level. Inclu-
sion criteria: (i) Healthy adults with age range of
30- 59 years (ii) Both genders. Exclusion criteria:
(i) Subjects with DM and renal failure. (ii) Those
taking anti-hypertensive, anti-diabetic, lipid-low-
ering and hypouricemic drugs. (iii) Chronic liver
disease such as cirrhosis, liver cancer, viral hepati-
tis, autoimmune hepatitis and taking hepatotoxic
drugs and (iv) Alcoholism.

Anthropometric data collection: Using a measur-
ing device, height was measured (shoes off) and
recorded to the closest few centimeters. Body
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weight was assessed without shoes and in light
clothing. Weight in kilograms divided by height
in meters squared yielded the body mass index
(BMI). After at least five minutes of rest in a quiet
room, blood pressure was taken three times at
two-minute intervals while sitting down using a
manual sphygmomanometer. All analyses were
performed using the computed mean of the
three blood pressure readings. Each patient was
interviewed prior to the collection of specimens,
and pertinent information was methodically
documented in a standard pre-designed data
sheet. The data was then amended and verified.
Study procedure: After a standard baseline
biochemical investigation, a physical examina-
tion, and a history, these patients were recruit-
ed. Following appropriate counseling, each
participant received a detailed explanation of
the study's purpose, goals, risks, and methodolo-
gy. Candidates were only sought out voluntarily
to participate in the study. The participants were
allowed to leave the research at any time and
written informed permission was obtained from
each subject. Socio-demographic as well as
other relevant data were taken and recorded in
the data collection sheet with a prefixed ques-
tionnaire. A blood sample was collected for
biochemical variables to be measured.

Blood collection and laboratory analysis: Each
participant's overnight fasting blood sample,
which included about 5 mL, was taken for
biochemical evaluations. Serum uric acid (SUA),
fasting plasma glucose (FPG), triglycerides (TG),
total cholesterol (TC), low-density lipoprotein
(LDL-C), high-density lipoprotein
cholesterol (HDL-C), liver enzymes - alkaline
phosphatase (ALP), gamma-glutamyl transferase
(GGT), aspartate aminotransferase (AST), and
alanine aminotransferase (ALT) were all meas-

cholesterol
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ured in the blood biochemical studies. Serum
kinetic techniques were used to determine the
liver enzyme activity, and other biochemical
parameters were examined by conventional
colorimetric techniques. A biochemistry analyzer
was used to measure the biochemical parame-
ters. Biochemical tests were done in the Biochem-
istry laboratory of Sir Salimullah Medical College,
Dhaka.

Operational definitions:

e Elevated liver enzymes defined as ALT >45 U/L
in male and >34 U/L in female; AST >35 U/L in
male and >31 U/L in female; GGT >55 U/L in male
and >38 U/L in female.™

e Hyperuricemia was defined according to
sex-specific SUA levels: SUA >7.0 mg/dL for male
and >6.0 mg/dL for female.”

e Lipid profile cutoff level of TC, TG, HDL-C and
LDL-C were < 200 mg/dl, < 150 mg/dl, > 40 mg/dI
and < 100 mg/dI, respectively.?°

Statistical analysis: Continuous variables were
expressed as mean values and standard deviation
(SD), categorical variables were
described as frequencies and percentages. SUA
levels were divided into quartiles including hyper-
Statistical
unpaired students’ t-test, analysis of variance
(ANOVA) test where indicated. Bonferroni test
was performed to show the difference in between
different categories of SUA level. Pearson’s corre-
lation test was performed to analyze the relation
between SUA level and lipid profile. All statistical
analyses were performed by using SPSS version
22.0 software and p<0.05 was considered statisti-
cally significant.

whereas

uricemia. methods followed were

Results

A total of 140 participants were chosen for this
investigation. There were 70 males and 70




females among them. The study individuals' base-
line characteristics are shown in Table I. Male
average age (+SD) was 44.43+7.32 years, while
female average was 42.80+6.92 years. Additional-
ly, it showed that there was no age-related statis-
tically significant difference between the two
groups. Regarding BMI, there was no significant
difference found between the two cohorts. Males
had a considerably higher mean (+xSD) SBP in
mmHg than females (130.83+12.08 vs.
125.71+13.89, p<0.05). The average DBP in mmHg
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(87.50+9.66 against 82.9319.80, p<0.01) showed
a significant difference between the male and
female genders.

Table 1l showed meanzSD of the biochemical
parameters. Analysis of lipid profile showed that
TC (p<0.05) and LDL-C (p<0.05) level were signifi-
cantly higher in male than female subjects where-
as HDL-C (p<0.01) was significantly lower in male
than female group and also serum uric acid (SUA),
ALT, AST and GGT levels were significantly
(p<0.001) higher in male than female group. How-

Table I: Baseline characteristics of study subjects (n=140)

Variables All subjects Male Female val
(n=140) (n=70) (n=70) p-value
Age (years) 43.62+7.15 44.43+7.32 42.80+6.92 0.175
BMI (kg/m?2) 24.11+2.86 24.51+2.87 23.71+2.81 0.099
SBP (mmHg) 128.27+13.22 130.83+12.08 125.71+13.89 <0.05
DBP (mmHg) 85.21+9.96 87.5019.66 82.931+9.80 <0.01
Results were expressed as mean=SD.
Unpaired student’s t-test was performed to compare between group means.
Table II: Biochemical parameters of study subjects (n=140)
Biochemical All subjects Male Female p-value
parameters (n=140) (n=70) (n=70)
FPG (mmol/L) 5.34+1.11 5.45+1.16 5.22+1.04 0.228
*SUA (mg/dl) 4.94+1.35 5.46+1.33 4.49+1.32 <0.001
*TC (mg/dl) 193.86+21.97 198.30+23.04 189.43+20.03 <0.05
*TG (mg/dl) 157.01+26.09 160.14421.15 153.89+30.06 0.157
*HDL-C (mg/dl) 39.93+4.38 38.90+4.08 40.9614.46 <0.01
*LDL-C (mg/dl) 125.80+12.60 128.09+13.21 123.51+11.61 <0.05
ALT (U/L) 29.51+1.33 33.88+1.32 25.70+1.26 <0.001
AST (U/L) 27.54+1.32 31.62+1.29 24.55+1.27 <0.001
GGT (U/L) 35.48+1.46 43.65+1.42 29.51+1.34 <0.001

Results were expressed as mean+SD and *geometric meanSD.

Unpaired student’s t-test was performed to compare between group means.
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ever, in cases of TG and FPG no significant differ-

ence was observed in between groups.

Table Il showed the characteristics of study
subjects categorized by serum uric acid (SUA)
level. Participants in the higher quartiles of SUA
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ALT, AST, GGT and FPG all intended to increase
from lowest to highest quartiles of SUA and

and hyperuricemia showed an increasing pattern

Table lll: Characteristics of subjects categorized by SUA level in all subjects (n=140)

hyperuricemic subgroup while HDL-C intended
to decrease from lowest to highest quartiles of
SUA and hyperuricemic subgroup (p<0.001).

Quartiles of normal serum uric acid (SUA) H o
Variables a @ @ @ ypt(err‘t:rllcst;mla pvalue
(n=26) (n=32) (n=34) (n=30)

*SUA (mg/dl) | 3.34+1.14 4.20+1.08 4.97+1.09 6.05+1.08 8.28+1.15 |<0.001
Age (yrs) 37.54+5.85 | 39.75%5.61 44.06%5.60 48.50%5.53 50.33+4.70 | <0.001
BMI (kg/m?) | 21.47+2.73 | 23.36%2.34 24.15+2.42 25.21+1.98 27.38+1.63 | <0.001
SBP(mmHg) [118.65£12.37| 122.19410.77 | 127.50+12.51 | 135.93+7.45 | 141.67+9.39 | <0.001
DBP(mmHg) | 77.6948.63 | 80.9418.93 87.79+7.41 88.50+8.00 93.33£10.85 | <0.001
FPG (mmol/L) | 4.67+0.96 5.05+0.99 5.17+0.75 5.55+0.65 6.78+1.37 |<0.001
*TC (mg/dl) [178.42+21.50| 183.47+14.89 | 190.18+12.88 | 205.60+14.75 | 222.06+22.10| <0.001
*TG (mg/dl) [135.85+12.28| 146.13+21.69 | 160.29+32.52 | 169.37+15.41 | 180.17+16.12 | <0.001
*HDL-C (mg/dl)| 42.73+3.69 | 41.81+3.37 40.50+4.16 37.43+3.65 35.61+3.11 |<0.001
*LDL-C (mg/dl)[115.69411.83| 120.97+10.61 | 124.32+9.16 | 133.60+8.60 | 138.78+10.36 | <0.001
ALT (U/L) 23.44+1.34 | 26.91+1.29 29.51+1.26 33.88+1.20 39.81+1.16 |<0.001
AST (U/L) 21.88+1.38 | 25.70%+1.25 27.54+1.27 32.3611.16 37.15+1.16 |<0.001
GGT (U/L) 25.12+1.49 | 31.62+1.41 36.31+1.33 44.67+1.26 50.11£1.22 |<0.001

Results were expressed as mean+SD and *geometric mean+SD. ANOVA test was performed to compare all the variables
between normal SUA and hyperuricemia.

of age as well as BMI, SBP and DBP. Serum
biochemical parameters such as TC, TG, LDL-C,
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In table IV Pearson’s correlation analysis showed
that significant positive correlation between SUA




and TC, TG, LDL-C while negative correlation
between SUA and HDL-C among all subjects
(p<0.001). These correlations were also signifi-
cant among male and female subjects. And also
in all subjects there were significant positive
correlation between SUA and serum ALT, AST,
GGT (p<0.001).
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increasing trend in levels of TC, TG, LDL-C, FPG as
well as age, BMI, SBP, DBP except HDL-C which
showed decreasing trend with increasing SUA
level. Nearly similar pattern of observation was
reported by two studies.®>? Following stratification
based on the SUA level quartiles, it became clear
that participants of both genders had higher

Table IV: Correlation of SUA (mg/dl) with TC, TG, HDL-C, LDL-C in study subjects (n=140)

All subjects (n=140) Male (n=70) Female (n=70)
Parameters

r value p-value r value p-value r value p-value
TC (mg/dl) +0.621 <0.001 +0.640 <0.001 +0.541 <0.001
TG (mg/dl) +0.534 <0.001 +0.696 <0.001 +0.420 <0.001
HDL-C(mg/dl) -0.549 <0.001 -0.446 <0.001 -0.617 <0.001
LDL-C (mg/dl) +0.592 <0.001 +0.615 <0.001 +0.513 <0.001
ALT(U/L) +0.656 <0.001 +0.580 <0.001 +0.633 <0.001
AST(U/L) +0.678 <0.001 +0.607 <0.001 +0.653 <0.001
GGT(U/L) +0.697 <0.001 +0.613 <0.001 +0.706 <0.001

Data were log transformed.

Correlations were determined by pearson’s correlation co-efficient test.

Discussion

In this study it was observed that there was no
significant age difference between male and
female subjects. However, it was not consistent
with the study done by Yang? who found a
significant age difference between two groups.
The study showed that BMI did not differ in
between two groups. Similar results were
observed by a Chinese study.?' In this study, mean
(xSD) SBP and DBP in mmHg of male differed to
some extent from those of female (130.83+12.08
vs 125.71413.89 and 87.50+9.66 vs 82.93+9.80,
p<0.01). Similar observation was found in other
studies.>?' It was evident from the study that
participants with hyperuricemia as well as those
in the highest quartile (Q4) of SUA within
reference range had elevated lipid profile (TC, TG,
LDL-C). The data of this study also revealed that
there is a stepwise increase in lipid profile with
increasing levels of SUA even within the
reference range. Participants with increasing
quartiles of SUA and hyperuricemia showed an

percentages of TC, TG, and LDL fat profiles as well
as higher uric acid quartiles overall and in the
hyperuricemic subgroup. Several researchers
noticed almost identical results.®?' In line with
previous research, the current study found that
SUA was inversely connected with HDL-C in both
genders and significantly and positively correlated
with TC, TG, LDL-C, as well as ALT, AST, and GGT.%
Additionally, our results suggested that a higher
SUA is connected to a lipid profile on its own.

According to Zhang?*, elevated xanthine
oxidoreductase activity might cause an increase in
uric acid production, which can hasten the onset
of nonalcoholic fatty liver disease (NAFLD). By
encouraging the over-expression of pro-lipogenic
enzymes such as sterol regulatory element binding
proteins?, elevated uric acid causes the buildup of
triglycerides. Research indicates that reactive
oxygen species are produced in tandem with the
uric acid that xanthine oxidoreductase catalyzes.
Thus, NAFLD development is caused by oxidative
stress mediated by xanthine oxidoreductase.?
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However, it has been reported that SUA s
significantly  associated with hypertension,
obesity, CVD, hypertriglyceridemia and
hyperglycemia which may increase the risk of
MetS.?” Moreover, SUA has been considered as a
marker of oxidative stress associated with CVD?*®
and MetS. MetS is therefore thought to have a
significant impact on the onset or course of
NAFLD. Increased blood uric acid levels have also
been linked to the onset of nonalcoholic fatty liver
disease (NAFLD), which can result in cirrhosis.
According to certain research, uric acid levels and
lipid profiles are highly correlated, and uric acid
levels may be impacted by factors such as age,
gender, smoking, alcohol use, obesity, and insulin
resistance.?® Our findings are supported by the
study conducted by Baliarsingh3°, which shown
that hypertriglyceridemia is significantly elevated
when serum uric acid levels rise.

There is enough evidence to conclude that
cardiovascular illnesses and hyperuricemia are
related.®** In addition to being linked to an
increased risk of oxidative stress and the
production of free radicals, hyperuricemia
predisposes people to the development of
hypertension and may eventually be the precursor
to cardiovascular disease.? The study using animal
models has demonstrated that uric acid
significantly increases MCP-1 expression and
release, macrophage infiltration, and the
expression of the proinflammatory cytokine TNF-a
in vascular smooth muscles. These events can
ultimately result in smooth muscle
atherosclerosis.?®-*® There are additional factors
that raise a patient's risk of CVD in hyperuricemic
individuals. Bendek presented one of the first
studies demonstrating hypertriglyceridemia in
hyperuricemic individuals, and further research
has confirmed this correlation.*® There is an
inverse association between uric acid and HDL,
according to several research. HDL negatively
correlate with hyperuricemia led to a drop in HDL,
which in turn increases atherosclerosis and
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ultimately put people at risk for CVD. LDL
cholesterol is always regarded as bad cholesterol,
and an increase in LDL causes atherosclerosis,
which can results a variety of cardiovascular
problems, including myocardial infarction and
angina.e-+2

In our study, it can be concluded that almost all
the variables except HDL-C are increased with the
increment of SUA level and hyperuricemia.
Increased SUA is associated with elevated lipid
profile (TC, TG, LDL-C) and also liver enzymes (ALT,
AST and GGT) in adults and this association is
independent of other confounding factors.
Subjects in higher quartiles of SUA and
hyperuricemia showed an increasing pattern of
age with significantly higher BMI, SBP, DBP, FPG,
TC, TG, LDL-C, ALT, AST, GGT and lower HDL-C. The
variation of these parameters based on quartiles
of SUA and hyperuricemia were almost similar in
both genders. Pearson’s correlation analysis
showed positive correlation of SUA with TC, TG,
LDL-C, ALT, AST, GGT and negative correlation with
HDL-C among all male as well female study
subjects.

Limitations

The present study shows an important correlation
between lipid profiles and SUA in Bangladeshi
adults. Moreover, adult Bangladeshis may have a
decreased risk of associated cardiovascular
disease if they do not have dyslipidemia or hyper-
uricemia. Further investigation that takes factors
such as lifestyle, diabetes, and hypertension is
needed to have a more thorough understanding
of the study outcome.
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