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Abstract
Background: The relationship between uric acid and microalbuminuria in healthy adults without other cardiovascular risk factors may help
to clarify the role of uric acid in cardiovascular disease. In this study, we examined that elevated serum uric acid level was associated with
microalbuminuria. Subjects and Methods: Study was done on both male and female prehypertensive patients of age more than 18 years and
less than 60, admitted in wards and attending OPD. Controls were normotensive patients admitted in wards who were matched for age, sex and
confounding factors. Results: Hyperuricemia was found in 53 (15.14%) patients with prehypertension compared to 32 (9.14%) patients with
normal BP. Thus hyperuricemia was seen in patients of prehypertension which was highly significant as P<0.001. Conclusion: In conclusion we
found that microalbuminuria and hyperuricemia are significantly more prevalent among prehypertensive subjects as compared to normotensive
subjects.
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Introduction

Hyperuricemia is an independent risk factor for kidney dys-
function in pre-hypertensive patients. Various findings sug-
gest that uric acid is an inflammatory factor and may have a
role in endothelial dysfunction and act as a mediator of dia-
betic nephropathy. On the other hand, albuminuria is consid-
ered as the predicator of early stages of diabetic nephropathy.
We investigated the association between hyperuricemia and
albuminuria in patients with pre-hypertension. So it is a des-
ignation to identify individuals at high risk developing cardio-
vascular complications. So that both patients & clinicians are
alerted to this risk & encouraged to intervene & prevent or
delay the disease from developing. According to JNCVII clas-
sification (AmericanMedical Association), Prehypertension is
defined as either systolic BP 120-139mmHg&/or diastolic BP
80-89 mmHg based on “2 or more properly measured seated
BP readings on each of 2 or more office visits.” [1] In humans,
the upper end of the normal range is 360 µmol/L (6 mg/dL) for
women and 400 µmol/L (7 mg/dL) for men. [1] Recent experi-
mental & clinical studies have implicated increased serum uric
acid levels in prehypertension. An elevation in uric acid may
be critical initiator of renal mechanism leading to development

of essential hypertension via both its ability to cause endothe-
lial dysfunction & rennin activation and by causing intrarenal
lesion that mediate the development of salt sensitivity. [2–6]

Microalbuminuria is associated with an increased risk of
cardiovascular morbidity in patients with diabetes, [7,8]hyper-
tension, [9–11] and in the general population. [12–14] The amount
of urinary albumin excretion is considered to be a reflection of
generalized endothelial dysfunction associated with a variety
of risk factors. [15] Therefore, microalbuminuria is a useful
biological marker for the identification of people who are
at high risk for cardiovascular events and who require more
intensive therapy. [16] Furthermore high uric acid level have
been associated with increase generation of free radicals
& oxidative stress, which may abolish endothelial cells &
vascular smooth muscle cells thus leading to hypertension. [17]
The relationship between uric acid and microalbuminuria
in healthy adults without other cardiovascular risk factors
may help to clarify the role of uric acid in cardiovascular
disease. In this study, we examined that elevated serum
uric acid level was associated with microalbuminuria among
nondiabetic and nonhypertensive subjects without a history
of cardiovascular disease or renal dysfunction. We were
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particularly interested in subjects with prehypertension. The
rela- tionship between blood pressure and blood pressure–
related morbidity is continuous over the whole range of blood
pressure. If hyperuricemia has an independent role in target
organ damage among hypertensive subjects, perhaps in com-
bination with prehypertension, it might also be associated with
microalbuminuria. [18–20]

Subjects andMethods

This study was carried out in the Department of Medicine,
VarunArjun Medical College and Rohilkhand Hospital Ban-
thra, Shahjehanpur from March 2016 to May 2017, over the
period of 15 months.

Study was done on both male and female prehypertensive
patients of age more than 18 years and less than 60,
admitted in wards and attending OPD under the Department
of Medicine, VarunArjun Medical College and Rohilkhand
Hospital Banthra, Shahjehanpur. Controls were normotensive
patients admitted in wards who were matched for age, sex and
confounding factors.

Study Design: It was an observational cross- sectional
comparative hospital based study.

Sample Size: A total of 350 subjects comprising of 175 pre-
hypertensive and 175 normotensive subjects

Inclusion Criteria

Non-diabetic,non-hypertensive subjects with their BP in pre-
hypertensive range were included in the study. For control
group normotensive subjects were taken.

Exclusion Criteria

Patients with overt nephropathy as evidenced by positive dip-
stick test for albumin in urine or spot Albumin Creatinine ratio
>300 mg/gm of creatinine, conditions leading to Albuminuria
like pregnancy, urinary tract infection, congestive cardiac fail-
ure, acute stressful illness like fever due to any cause, myelo-
proliferative or lymphoproliferative disorders or H/O taking
medications which may increase the serum uric acid levels
like diuretics, ethambutol, pyrazinamide, levodopa, nicotinic
acid cyclosporine & alcohol, ischemic changes in ECG and
regional wall motion abnormality in echocardiography.

Statistical analysis

The data were analyzed using Excel 2003, R 2.8.0 Statistical
Package for the Social Sciences (SPSS) for Windows Version
16.0 (SPSS Inc; Chicago, IL, USA). Association between
hypertension and microalbuminuria was tested by Chi-square
test. Odds ratio was also calculated. Comparison of mean
of continuous data between stages different group of urinary
ACR level was tested by ANOVA test. A P-value of <0.05
(two-tailed) was used to establish statistical significance.

Results

Figure 1: Total number of cases.

Figure 2: High Serum uric acid Amongst Study Popula-
tion

Hyperuricemia was found in 53 (15.14%) patients with prehy-
pertension compared to 32 (9.14%) patients with normal BP.
Thus hyperuricemia was seen in patients of prehypertension
which was highly significant as P<0.001. Figure 1-4 showing
the Serumuric acid Amongst Study Population.

Table 1 shows the comparison of mean value of demographic,
clinical, and biochemical characteristics to different level of
ACR group. Serum level of total cholesterol (P-value 0.179),
TG (P-value 0.520), and LDL-C (P-value 0.079) were found to
be insignificantly increased with the increased level of urinary
ACR. However, serum level of HDL-C (P-value 0.015) was
found to be significantly decreased with the increased level of
urinary ACR. Similarly, serum level of uric acid (P-value 0.47)
and creatinine (P-value <0.001) were found to be significantly
increased with the increased level of urinary ACR. With
the increases of age (P-value <0.001), the level of urinary
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Figure 3: Normal Serum uric acid Amongst Study
Population

Figure 4: Low Serum uric acid Amongst Study Popula-
tion

ACR was also increased. Systolic blood pressure (P-value
<0.001) and diastolic blood pressure (P-value <0.001) were
significantly increased with the level of urinary ACR whereas
eGFR (P-value <0.001) level was significantly decreased with
increased level of urinary ACR.

Discussion

Increased serum uric acid level was an independent factor
for microalbuminuria in the prehyperten- sive group. It is
well known that microalbuminuria is asso- ciated with an
increased risk for cardiovascular disease andmight be an easily
detectable marker for generalized vascular dysfunction. Our
findings suggest that serum uric acid level can be a strong
predictor of cardiovascular disease when combined with
elevated blood pressure (even mildly ele- vated). Endothelial
dysfunction may be a possible pathway linking uric acid and
cardiovascular disease. [21]

Table 1: Demographic, clinical, and renal characteristics of
participants with different level of ACRable
CharacteristicNormoalbuminuria

(ACR<3.4mg/mmol)
Microalbuminuria
(ACR<3.4
and
<33.9
mg/mmol)

Microalbuminuria
(ACR<33.9mg/mmol)

P-Value

Age,Y 43.15 ±
11.26

45.73 ±
11.31

55.34 ±
7.99

0.001

No.of
Subject
350

196 (56) 109
(31.14)

45
(12.85)

Body
mass
Index,
kg/m2

23.9 ±
3.61

24.8 ±
3.79

24.91 ±
2.26

0.09

Systolic
arterial
pressure
mm Hg

125.78±
17.99

136.56
± 19.27

156 ±
20.07

0.000

Diastolic
arterial
pressure
mm Hg

82.9 ±
13.48

89.87 ±
13.5

97.95 ±
10.48

0.000

Serum
Crea-
tinine,
mg/dL

80.9 ±
13.49

107.15
± 24.29

130 ±
31.59

0.001

Serum
uric acid,
mg/dL

244.08±
104.36

273.16
±
122.60

308.47 ±
98.24

0.047

Total
Choles-
terol,
mg/dL

5.83 ±
1.86

5.99 ±
2.03

6.25 ±
2.03

0.179

HDL
Choles-
terol,
mg/dL

2.15 ±
0.29

2.07 ±
0.31

0.98 ±
0.31

0.015

LDL
Choles-
terol,
mg/dL

3.94 ±
0.91

4.16 ±
2.058

4.47 ±
0.99

0.079

Triglycendes,
mg/dL

2.650 ±
0.76

2.8 ±
0.81

2.91 ±
0.93

0.520

Glomerular
filtration
rate,
mL/min
per 1.73
m2

95.7 ±
27.26

83.64 ±
20.97

73.79 ±
18.8

0.000
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Although several studies have previously shown the asso-
ciation between hyperuricemia and microalbuminuria in hy-
pertensive patients, [22,23] its relationship in subjects without
hypertension is unknown. To our knowledge, the present study
is the first research to demonstrate that serum uric acid level
is associated with an increased risk for microalbumin- uria in
subjects with prehypertension.

It is unknown whether increased uric acid level and high
blood pressure have synergistic effects onmicroalbuminuria or
whether serum uric acid level is another marker of target organ
damage by high blood pressure. However, in the normotensive
group, there was no difference in serum uric acid level
according to the presence or absence of microal- buminuria.
Furthermore, serum uric acid level still had an independent
correlation with microalbuminuria after adjustment for other
cardiovascular risk factors in the prehy- pertensive group.
These findings suggest that increased uric acid level in the
prehypertensive group may have a patholog- ical role in target
organ damage.

According to this study amongst 68% age and sex matched
cases and controls, microalbuminuria (quantitative) was
found in 51(17%) patients with prehypertension compared
to 31(10.33%) patients with normal BP which was highly
significant as p<0.05 Mean urine albumin creatinine ratio
(UACR) was 26.78 +59.24 in cases compared to 7.55+ 19.85
in controls with p<0.001 which was highly significant.

Several mechanisms have been proposed to explain a pos-
sible causal relationship. [24,25] It has been shown previously
that hyperuricemia induced endothelial dysfunction, glomeru-
lar hypertension, and renal hypertrophy, even in conditions
of mild hypertension in experimental rat models. [21,26–30] Our
human data consistently showed that the serum uric acid level
in prehypertensive subjects was associated with microalbu-
minuria and that GFR correlated positively with ACR in this
setting. Prehypertensive subjects with microalbuminuria had
higher GFR levels than those with normoalbuminuria (86 ver-
sus 83 mL/min/1.73 m2; P=0.002) [10,12] Therefore, we pre-
sumed that increased serum uric acid level combined with pre-
hypertensionmight cause an endothelial dysfunction and result
in glomerular hypertension, which would induce microalbu-
minuria and hyperfiltration. It is still unclear whether microal-
buminuria in this setting can act as an early marker for renal
progression.

Conclusion

In conclusion we found that microalbuminuria and hyper-
uricemia are significantly more prevalent among prehyperten-
sive subjects as compared to normotensive subjects so that
measurement of these parameters can serve as low cost, accu-
rate & reliable clinical tool to identify prehypertensive patient
at higher risk of subclinical target organ damage. microalbu-

minuria and hyperuricemia was more prevalent in prehyper-
tensive individuals without a history of cardiovascular disease
or decreased renal function as compared to normotensive indi-
viduals. Although we are unable to determine whether hype-
ruricemia has a causative effect, these findings suggest that
hyperuricemia combined with prehypertension might be asso-
ciated with an increased risk of cardiovascular disease.
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