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Association between Serum Uric Acid Level with Presence and
Severity of Coronary Artery Disease
Sunita Kumbhalkar1*, Rahul Deotale2

Abstract
Aim and Objectives: This study has been undertaken to determine and compare
the levels of serum uric acid in cases with and without coronary artery disease
(CAD), to study association between serum uric acid (SUA) level with presence
and severity of coronary artery disease.
Methods: Total 80 cases more than 13 years of age who presented to hospital
with symptoms related to CAD were included in the study and divided into
two groups based on coronary angiography reports. Serum uric acid level was
measured in all patients by Uricase method. Presence and severity of CAD was
assessed by coronary angiography. Association of SUA level with presence and
severity of CAD were assessed by statistical analysis.
Results: In total, 39 (48.75%) of the patients were diagnosed with CAD having
mean age of 56.71 ± 10.36 years. The CAD patients had significantly higher SUA
levels than those without CAD, (7.35 ± 1.61mg/dl vs. 4.08 ± 0.83 mg/dl, p=<0.001).
There was statistically significant association between SUA and severity of CAD.
Serum uric acid levels were increased in cases with CAD with increase in severity
of CAD (p < 0.001).
Conclusion: Serum uric acid was significantly associated with the presence and
severity of CAD and can be used for assessing severity of CAD.

Introduction

C

oronary artery disease (CAD) is
most common and overwhelming
cardiac disease. It is the leading
cause of death in the industrialized
and developing countries like India,
inspite of spectacular progress in their
prevention, detection and treatment
over the last three decades. Coronary
artery disease has rapidly emerged
as the major contributor towards the
increasing morbidity and mortality. 1

Uric acid, an end product of purine
metabolism, was first discovered in
1776. The role of serum uric acid in
the development of cardiovascular
disease has been debated for over 50
years. 2 In some studies, uric acid was
found to be an independent risk factor
for development of cardiovascular
and cerebrovascular diseases. 3-5 The
mechanism by which uric acid may
play a pathogenic role in cardiovascular
disease is unclear. There is strong
and significant association between
borderline serum uric acid levels and
risk of both coronary heart disease
and stroke. 6 Hyperuricemia has been
associated with elevated circulating
endothelin level and one of the major

sites for production of uric acid in
cardiovascular system is the vessel wall
and particularly endothelium. Uric acid
may have direct role in atherosclerotic
process because atherosclerotic
plaque contains more uric acid than
control arteries. Hyperuricemia via
purine metabolism may also promote
thrombus formation. 7
The relation between uric acid and
cardiovascular disease is observed not
only with frank hyperuricemia (defined
as more than 5.7mg/dl in women and
more than 7 mg/dl in men) but also
with uric acid levels considered to be
normal but at high range. 8 The present
study was undertaken to determine
whether raised serum uric acid levels
are associated with presence and
severity of CAD.

Materials and Methods
After obtaining Institutional Ethical
C o m m i t t e e a p p r o va l a n d w r i t t e n
informed consent from patients, this

hospital based cross-sectional study
was conducted in 80 cases of either
sex, having age more than 13 years
and who presented to parent institute
with symptoms related to CAD. All the
patients were divided into two groups
based on coronary angiography (CAG)
reports. Patients having angiographic
evidence of atherosclerosis (≥50%
luminal stenosis in atleast one coronary
artery or major branch segment in
their epicardial coronary tree) were
classified as having CAD. Patients
without luminal stenosis or patients
w i t h < 5 0 % l u m i n a l s t e n o s i s we r e
considered to have normal coronary or
without CAD. Patients with conditions
known to elevate uric acid level e.g.
heart failure, liver disease, chronic
kidney disease, gout and malignancy,
patients receiving drugs affecting
serum UA levels (diuretics, ethambutol,
pyrazinamide, salicylates, allopurinol,
probenecid) and chronic alcoholics
were excluded from the study.
Patients with prior history of coronary
revascularisation and recent MI were
excluded.
A detailed history, physical
examination and all investigations
including hemoglobin, CBC, renal
function test, liver function test, lipid
profile, ECG were done for all the
patients. Serum uric acid level was
measured with the Uricase method. 911
We included serum uric acid as
continuous variable for analysis of data.
All other biochemical measurements
were performed as per the standard
laboratory procedures at the parent
institute. All the elective coronary
angiographic procedures were done
using GE Innova machine in parent
institute. Coronary angiography was
p erf orm ed f rom th e pe r c u t a n e o u s
femoral approach using standard
angiographic techniques. Presence
and severity of CAD was determined
by clinical vessel score. All coronary
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angiograms were evaluated by
experienced cardiologists who were
blinded to the laboratory results of the
patients. The severity of each lesion
was assessed by quantitative coronary
angiography. The degree of stenosis
was defined as greatest percentage
reduction of luminal diameter in
any view compared with the nearest
normal segment and was determined
visually. Severity of CAD was assessed
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Statistical analysis
Statistical analysis (usual descriptive
and univariate analysis) was done with
the help of STATA 13.0 software on a
personal computer. Student t test was
used to compare continuous variables
and χ 2 tests were used to compare
categorical variables. Unadjusted odds
ratio with 95% confidence interval and p
value were calculated. Multiple logistic
regression analysis was performed to
determine the predictors of CAD.

Observations and Results
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Fig. 1: Relationship of SUA with age
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Fig. 2: Relationship of SUA with CAD
Table 1: Relationship of SUA with severity
of CAD
Severity of CAD

Number

Mean SUA
(mg %)

SVD

19 (48.717%)

6.71 ± 1.70

DVD

11 (28.205%)

7.33 ± 1.28

TVD

6 (15.384%)

8.5 ± 1.06

LMCA

3 (7.692%)

9.13 ± 0.05

p = < 0.001 r = 0.7157

Total 80 cases were included in the
study among them 48 were males and 32
were females with male preponderance
by male to female ratio of 1.5:1. The
mean age of patients with CAD and
without CAD was 56.71±10.36 and
48.87±9.54 years respectively. The mean
serum uric acid levels were higher in
males (6.21±2.17mg/dl) as compared
to females (4.87±1.64mg/dl), which was
statistically significant (P = 0.0040).
Figure 1 shows mean serum uric acid in
the various age groups which predicted
that the mean uric acid increased
with increase in age. Spearman’s rank
correlation analysis demonstrated
positive correlation between age and
mean uric acid, (p = 0.0100, r = 0.3394).
Total 39 cases were diagnosed with
CAD, of which 31 (79.4%) were male
and 8 (20.5%) were female and those
without CAD were 41 of which 17
(41.5%) were male and 24 (58.5%) were
female. The mean age of the cases with
CAD was 56.71 ± 10.36 years. In chart
mean SUA level in cases with CAD was

Table 2: Relationship of mean uric acid with various risk factors
Risk factors

significantly higher (7.35 ± 1.61mg/
dl) than in cases without CAD (4.08 ±
0.83mg/dl), (p=<0.001). Raised serum
uric acid level was associated with
presence of CAD (Figure 2).
Table 1 shows mean uric acid with the
severity of CAD.There was statistically
significant association between SUA
and severity of CAD. Serum uric acid
levels were increased in cases with CAD
with increase in severity of CAD.
SUA level was significantly
associated with hypertension, diabetes
mellitus, dyslipidemia, smoking and
previous history of IHD while there was
no significant association with alcohol
consumption, tobacco chewing and
menopause (Table 2).
Baseline characteristics were
compared in patients with and without
CAD; all variables except tobacco
chewing and post menopausal state
were associated with CAD significantly,
(Table 3).
All significant variables on
univariate analysis were included
in Full model of multiple logistic
regression analysis. After controlling
potential risk factors, only smoking and
uric acid were significant predictors for
CAD, (Table 4).

Discussion
Despite recent advances in treatment
m e t h o d s , c a r d i o va s c u l a r d i s e a s e s
remain as the leading cause of death
in all developed countries. The well
recognized risk factors like age, sex,
smoking, diabetes, hypertension,
dyslipidemia explain only a part of this
mortality. Hence a search for other risk
factors is the need of the hour. Many
studies have found conflicting role of
uric acid in patients with cardiovascular

Number (%)

Mean SUA

P-value

Hypertension Present

45 (56.25)

6.45±2.11

0.001

Absent

35 (43.75)

4.68±1.77

Table 3: Comparison of various risk factors in patients with and
without CAD

Diabetes
Mellitus

Present

15 (18.75)

7.51 ± 2.43

0.0001

Risk factors

With CAD

Without CAD

P value

Absent

65 (81.25)

5.25 ± 1.74

Mean age (Years)

56.71±10.36

48.87±9.54

0.0011,HS

Dyslipidemia

Present

17 (21.25)

6.80 ± 2.21

Absent

63 (78.75)

5.37 ± 1.94

0.001,HS

Present

17 (21.25)

6.98 ± 1.99

Absent

63 (78.75)

5.32 ± 1.96

Present

15 (18.75)

6.68 ± 2.42

Absent

65 (81.25)

5.44 ± 1.93

Alcohol
consumption

Present

19 (23.75)

6.37 ± 2.35

Absent

61 (76.25)

5.46 ± 1.95

Tobacco
chewing

Present

14 (17.5)

6.36 ± 1.55

Absent

66 (82.5)

5.53 ± 2.15

Menopause

Present

14 (43.75)

5.48 ± 1.86

Absent

18 (56.25)

4.4 ± 1.32

Smoking
H/O IHD

0.010
0.0028

Sex
Male

31 (79.4%)

17 (41.5%)

Female

8 (20.5%)

24 (58.55%)

30 (66.66%)

15 (33.33%)

<0.001,HS

12 (80%)

3 (20%)

0.007, HS

Dyslipidemia

13 (76.47%)

4 (23.52%)

0.010, S

Smoking

14 (82.3%)

3 (17.7%)

0.002, HS
0.007, HS

Hypertension
0.0361
0.0949

Diabetes Mellitus

IHD
0.1752
0.0621

12 (80%)

3 (20%)

Alcohol

14 (73.68%)

5 (26.31%)

0.013,S

Tobacco Chewing

9 ((64.28%)

5 (35.71%)

0.200, NS

Post Menopause

6 (42.85)

8 (57.14%)

0.627, NS

Mean SUA (mg %)

7.35±1.61

4.08±0.83

<0.0001, HS
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Table 4: Multiple logistic regression
analysis showing association of
various risk factors with CAD
Variables

Odds
Ratio

P value [95% Conf.
Interval]

Age

0.97

0.68

0.83-1.13

Gender

0.15

0.34

0.00-7.45

HTN

0.15

0.18

0.01-2.45

DM

0.1160104

0.439

0.00049527.17661

IHD

0.01

0.12

0.00-3.21

Dyslipedimia

0.04

0.08

0.00-1.41

Smoking

68.73

0.05

1.084386.02

Alcohol

0.03

0.06

0.00-1.08

UA

7.63

0.00

2.04-28.48

Tobacco
chewing

0.07

0.17

0.00-3.01

Post
menopause

0.60

0.79

0.02-23.20

diseases. This study was conducted to
assess the association of serum uric
acid level with presence and severity
of CAD. The main findings of the study
were: (i) the serum uric acid level was
higher in patients with CAD compared
with patient without CAD; (ii) The
serum uric acid level was associated
with the presence and severity of
CAD. We included serum uric acid as
continuous variables. The severity of
CAD was higher in patients belonging
to higher serum uric acid with respect
to lower serum uric acid level.
The mean age of cases with CAD
was 56.71 ± 10.36 years with the range
of 33 to 73 years. Majority of the cases
(35%) were in the age group of 41-50
years. We observed that the serum
uric acid (SUA) levels increased with
increasing age. The mean SUA levels
were higher among males as compared
to females. These observations were
statistically significant and correlated
with previous studies. 12-15 The mean
SUA level in cases with CAD was
significantly higher (7.35 ± 1.61mg/
dl) than in cases without CAD (4.08
± 0.83mg/dl), (p=<0.001), this result
was correlated with study of Deveci
OS et al. 16
Several studies have been performed
to investigate the relationship between
serum uric acid and different aspects
of cardiovascular diseases. 6,17-19 It is
well documented that uric acid is
related to risk factors for CAD such as
hypertension, 20-23 diabetes mellitus, 22,23
metabolic syndrome, 24 dyslipidemia, 19
and obesity. 22 One study demonstrated
that hyperuricemia was significantly
associated with the extent and severity
of CAD in patients with a mean age

of around 60 years. 25 In present study,
SUA level was significantly high in
patients with hypertension, diabetes
mellitus, dyslipidemia while there
was no significant association with
alcohol consumption, tobacco chewing
and menopause. On multiple logistic
regression analysis, smoking was found
to be independently associated with
CAD and mean SUA level in smokers
was significantly higher as compared
t o n o n s m o k e r s . S i m i l a r l y i t wa s
observed that mean SUA level in cases
with previous IHD was significantly
higher as compared to those without
previous IHD. These findings were in
correlation with the observation found
in study conducted by Nadkar et al 15
and Kojima et al. 26
We compared baseline characteristics
in patients with and without CAD; all
variables except tobacco chewing and
post menopausal state were associated
with CAD significantly.
In current study, the mean uric acid
level was significantly higher in the
group of patients with CAD compared
to those without CAD. Despite several
studies investigated the relationship
between uric acid and the presence of
CAD,3-5 very few studies have addressed
the relationship between the serum uric
acid level and the severity of CAD.
Tuttle et al 27 have reported that the uric
acid level was correlated with the CAD
severity score in women; however, such
relationship was not reported for men.
In another study, in evaluating the
relationship between serum uric acid
level and the severity of CAD assessed
by the Gensini score, the uric acid level
has been reported to be correlated with
the presence, but not the severity of
CAD. 28 Deveci OS et al 16 reported in
their study that the serum uric acid
level was found to be associated with
presence and severity of CAD. In our
study, the severity of CAD was assessed
according to involvement of number
of coronary vessels and study proves
that there was statistically significant
association between SUA and severity
of CAD, (Table 1). After controlling
potential conventional risk factors, only
smoking and uric acid were significant
predictors for CAD. Furthermore, SUA
can be used for assessing severity of
CAD.

Limitations of the study
It is difficult to prove the causality
in cross-sectional study. So, our study
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cannot prove the role of uric acid as
causal in the patients of CAD but it did
clearly prove that SUA is associated
with presence and severity of CAD.
F u r t h e r l o n g t e r m p r o s p e c t i ve
studies are needed to establish the
role of SUA in CAD. Also, trial of
SUA lowering drugs in ischemic heart
disease patients as well as in those at
increased risk of CAD can be worth
considering.

Conclusion
The serum uric acid level was higher
in patients with CAD compared to those
without CAD. A strong association has
been found between serum uric acid
level and the presence and severity
of CAD. In addition to the evaluation
of conventional risk factors in daily
clinical practice, the measurement of
uric acid level might provide significant
prognostic benefits in terms of global
cardiovascular risk assessment and
management of patients.
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