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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.
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Materials and Methods: 350 subjects were included in study.
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All the routine investigations along with serum uric acid and
urinary albumin were conducted. Microalbuminuria was
detected by immunoprecipitation in a random urine sample.
Serum uric acid level was estimated by Spectrophotometry.
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/mippp Results: The overall prevalence of prehypertension was

38.06% (Males, 39.10% and females, 35.56%). The total
prevalence of microalbuminuria was 11.61% (9.9% of
normotensives and 14.4% of pre-hypertensives).
Hyperuricemia was seen in 10.32% of the total study
population. Among normotensives, 9% of males and 8.6% of
females and in pre-hypertensive subjects, 14% of males &
9.4% of females had hyperuricemia. Among the pre-
hypertensives, those with microalbuminuria had a
significantly higher (p<0.001) serum uric acid level (7.024 +
1.023 mg/dl) as compared to those without microalbuminuria
(5.089 + 0.965 mg/dl).

Conclusion: This study demonstrates a strong independent
association between uric acid level and microalbuminuria in
pre-hypertensive subjects without a history of cardiovascular
disease, diabetes decreased renal function.
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INTRODUCTION

Cardiovascular disease is showing increasing
trends in the developing world as the prevalence
of risk factors for cardiovascular disease is
increasing rapidly in these regions.lll Studies
have revealed the association of
microalbuminuria and elevated serum uric acid
level with cardiovascular disease among patients
with diabetes mellitus and hypertension.[2-101 The
independent association of uric acid with
cardiovascular disease appears to be stronger in
persons with hypertension than in the general
population.[®11-131 Only few studies showed the
relationship of these marker in normotensive
and pre-hypertensive populations.l14-16] In India
no such study has been done till date. 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.

MATERIALS AND METHODS

This cross sectional study was carried out in
department of medicine between 2007 and 2008.
350 subjects were included in study from the
relatives of patients attending the medical
outpatient department & admitted in medical
wards. Out of the 350 subjects, 40 were
eliminated from the study due to various reasons
like the evidence of gross proteinuria, hematuria,
pyuria and an impaired fasting glucose.

Inclusion  criteria: Non-diabetic and
hypertensive individuals without cardiovascular
or renal disease, age between 21-70 years.

non-

Diabetes
other

Exclusion criteria:  Hypertension,

mellitus, Hypercholesterolemia,
dyslipidemias, Malignancy, Clinical or laboratory
evidence of liver and renal disease, h/o urinary
tract infection in the previous 3 months, use of
NSAIDs during the preceding 72 hours, age >21

years and <70 years.

A detailed systemic examination was performed.
Average of 3 readings of blood pressure was

taken over half an hour. Pre hypertension was
defined as systolic BP 120-139 mm Hg or
diastolic BP 80-89 mm Hg (17). All the routine
investigations along with serum uric acid and
urinary
Microalbuminuria (urinary albumin excretion
rate of 30-300 mg/day.) was detected by
immunoprecipitation in a random urine sample.
Serum uric acid estimated by
Spectrophotometry. (Hyperuricemia was defined
as a serum uric acid level of > 7 mg/dl (>420
pmol/L) in males and > 6.5 mg/dl (390 pmol/L)
in females). The study was approved by ethical
committee of institute.

albumin were conducted.

level was

Statistical Analysis

All the data were analyzed using appropriate
statistical methods. A 'p' value of < 0.05 was
taken as representing significance and the value
< 0.001 was taken to denote high statistical
significance.

RESULTS

The overall prevalence of prehypertension was
38.06% (Males, 39.10% and females, 35.56%)
(table-1). prevalence of
prehypertension was seen in the age group of 61-
70 years both in males (47.62%) and females
(44.44%). No association was seen between the
dietary habits, smoking, BMI and the occurrence
of prehypertension. The total prevalence of
11.61% (99% of
normotensives and 14.4% of pre-hypertensives)
(table-2). Hyperuricemia was seen in 10.32% of
the total study population. Among
normotensives, 9% of males and 8.6% of females
and in pre-hypertensive subjects, 14% of males &
9.4% of females had hyperuricemia (table-3).

Maximum

microalbuminuria was

Uric acid was correlated to dietary habits
(vegetarians and non-vegetarians), and with
smoking habits, but difference was not significant
statistically (p>0.05). When uric acid levels were
compared between the blood pressure groups,
pre-hypertensives had a higher mean serum uric
acid level (5.368 * 1.185) than normotensives
(4.953 = 1.150) and this was statistically
significant (p <0.01) (table-4). Among the pre-
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hypertensives, those with microalbuminuria had
a significantly higher (p<0.001) serum uric acid
level (7.024 + 1.023 mg/dl) as compared to those
without microalbuminuria (5.089 + 0.965 mg/dl)
(table-5). Among the normotensives, no such
difference was seen. Serum uric acid levels were
significantly higher in males 5.292 +1.173 mg/dl
compared to females 4.668 * 1.078 mg/dl
(p<0.001). When the subjects were distributed
into the uric acid quartiles, we found that in
females, the maximum distribution was in the 2nd
quartile (36.67%) followed by the 4t quartile
(30%) and the 3rd quartile (21.11%). Among
males, the highest distribution was seen in the 1st
quartile (59.09%) followed by the 3rd (15.91%)
and the 2nd (12.73%) quartiles (table-6). When
the prevalence of microalbuminuria with respect
to various uric acid quartiles was considered. In
the normotensive group, a linear trend was seen
till the 3rd quartile but not in the 4t quartile
(p<0.05), while a linear trend was seen in pre-
hypertensive males (p<0.001 for interquartile
trend). This suggested that the prevalence of
microalbuminuria increased proportionally to a
rise in serum uric acid level. In the pre-
hypertensive females, a linear trend was seen
when the first three quartiles were considered,
but did not reach statistical significance (p
>0.05). There was no association between the
prevalence of microalbuminuria and serum uric
acid levels among the normotensive females
(p>0.05). So, our study suggests that serum uric
acid is associated with microalbuminuria even in
non-hypertensive subjects, and more so in pre-
hypertensives and males.

Table-1: Distribution of Subjects according to

Blood Pressure Groups
Sex |Normotensives|Pre-hypertensives Total

Males | 134 (69.8) 86 (72.9) 220 (70.97)
Females| 58 (30.2) 32(27.1) 90 (29.03)
Total | 192 (100) 118 (100) 310 (100)

X2=0.339; df=1;p>0.05; NS. Figures in parenthesis indicate percentage.

Table-2: Distribution of Subjects according to the
Microalbuminuria and Blood Pressure Categories

Micro- Normo- Pre-
. . . . Total
albuminuria| tensives | hypertensives
Absent 173 (90.1) 101 (85.6) 274 (88.39)
Present 19 (9.9) 17 (14.4) 36 (11.61)
Total 192 (100) 118 (100) 310 (100)

Table-3: Distribution of Patients according to Uric
Acid Level

Uric Acid Pre-hypertensives

level | Male Femalel Total [Male[Female| Total
Normal 122 | 53 175 | 74 29 103
(91) | (91.4)|(91.15)|(86)| (90.6) ((87.29)

Hyperuric-| 12 5 17 12 3 15
emia (9) | (8.6) | (8.85) |(14)| (94) [(12.71)
Total 134 | 58 192 | 86 32 118

Figures in parenthesis indicate percentage.

Table-4: Demographic Characteristics of the Study
Population according to the Blood Pressure
Categories

- Normo- Pre- p
Variables . .
tensives hypertensives | value
Age (inyears) | 40.75(12.9) 42.36 (13.78) | >0.05
BMI 22.812(2.6) | 22916 (3.256) | >0.05
Serum glucose
89.72 (10.72 91.12(10.21) | >0.05
Serum uric acid
4952 (1.15 5.368(1.185) | <0.01
Total cholesterol 172.383
(mg/dL) (31.942) 165.275 (30.452)| >0.05
LDL-C (mg/dL) |98.264 (22.505) | 95.319 (30.452) | >0.05
HDL-C (mg/dL) | 45.369 (7.975) | 45.505 (8.650) | >0.05

Figures in parenthesis indicate percentage. Significance of difference is
calculated by application of independent "T" test (Two tailed).

Table-5: Study of Various Parameters with the
Status of Microalbuminuria in Pre-hypertensives
Microalbuminuria p

Parameters Value
Age (inyears) | 41.63 +13.95 | 46.71+12.21 | >0.05
BMI 22.78+3.15 | 23.68+3.79 |>0.05
SBP (mmHg) | 127.49 £3.99 | 132.73 £ 2.42 |<0.001
DBP (mmHg) | 79.42+535 | 8434179 |<0.001
Bloodsugar | g4 c9 1 1024 | 93.65£9.93 |>0.05
(mg/dI)
TotalCholesterol | /g5, 30 94 |175.96 + 26.87 | 50.05
(mg/dl)
LDL Cholesterol| o, 939, 51 35 |101.741 £ 17.16| 0.05
(mg/dl)
HDL Cholesteroll ;5 959, g 66 | 42.806+831 |>0.05
(mg/dl)
Serum uric
acid(me/dl) | S089%0.96 | 7.024%102 |<0.001

Table-6: Distribution of Study Subjects according
to Serum Uric Acid Quartiles and Sex
S. Uric Acid Females ‘ Males ‘

Total

Quartiles No. (%) No. (%) No. (%)
I 11(12.2) | 130(59.0) |141 (45.4)

11 33 (36.6) 28 (12.7) | 61 (19.6)

111 19 (21.1) 35(15.9) | 54 (17.4)

I\ 27 (30.0) 27 (12.2) | 54 (17.4)
Total 90 (100.0) | 220 (100.0) 310 (100.0)

DISCUSSION |

To our knowledge the present study is the first
study in this part of country (India) which
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demonstrates that serum uric acid level is
associated with an increased risk of
microalbuminuria in pre-hypertensive subjects.
When these subjects were grouped according to
their blood pressure status, it was found that the
total prevalence of prehypertension was 38.06%.
Among males, the prevalence of prehypertension
was 39.10% and in females it was 35.56%. When
the age wise distribution was considered the
maximum prevalence of prehypertension was
seen in the age group of 61-70 years both in
males (47.62%) and females (44.44%). In one
other study the prevalence of prehypertension
29%.01141  No significant
association of prehypertension was seen
between the dietary habits, BMI. The mean
systolic blood pressure was significantly higher
(p<0.05) in males (119.82 + 8.454 mmHg) as
compared to females (116.524 * 7.614 mmHg).
Similarly, males had a significantly higher
(p<0.001) diastolic blood pressure (75.249 +*
5.902 mmHg) as compared to females (71.704 +
9.350 mmHg). The total prevalence of
microalbuminuria was found to be 11.61%. 9.9%
of normotensives and 14.4% of pre-
hypertensives These
findings are slightly higher than some other
studies.[1415]1 [n the literature, abnormal
albuminuria in the general population is reported
to range from approximately 7 to 20% depending
on variables such as the method and threshed
adopted, population studied and age.[18-21]
Hyperuricemia was seen in 10.32% of the total
study population. Among normotensives, 9% of
males and 8.6% of females had hyperuricemia. In
pre-hypertensive subjects, 14% of males & 9.4%
of females had hyperuricemia. These findings are
lesser than the previous study.'] When the
subjects were distributed into the uric acid
quartiles, we found that in females, the maximum
distribution was in the 2nd quartile (36.67%)
followed by the 4t quartile (30%) and the 3
quartile (21.11%). Among males, the highest
distribution was seen in the 1st quartile (59.09%)
followed by the 3rd (15.91%) and the 2nd
(12.73%) quartiles. When uric acid levels were

was found to be

had microalbuminuria.

compared between the blood pressure groups,
pre-hypertensives had a higher mean serum uric
acid level (5.368 * 1.185) than normotensives

(4.953 + 1.150) and this was statistically
significant (p <0.01). Among the pre-
hypertensives, those with microalbuminuria had
a significantly higher (p<0.001) serum uric acid
level (7.024 + 1.023 mg/dl) as compared to those
(5.089 = 0.965
mg/dl). Among the normotensives, no such
difference was seen. When the prevalence of
microalbuminuria with respect to various uric
acid quartiles was considered, a linear trend was
seen in pre-hypertensive males (p<0.001 for
interquartile trend). This suggested that the
prevalence of
proportionally to a rise in serum uric acid level.
In the normotensive group, a linear trend was
seen till the 3rd quartile but not in the 4th quartile
(p<0.05). In the pre-hypertensive females, a
linear trend was seen when the first three
quartiles were considered, but did not reach
statistical significance (p >0.05). There was no
association prevalence  of
microalbuminuria and serum uric acid levels
among the normotensive females (p>0.05). The
relations are similar to other studies.[1%15]1 No
response  was
normotensive group. So, our study suggests that

associated  with
in non-hypertensive

without microalbuminuria

microalbuminuria increased

between the

such documented in the
serum uric acid s
microalbuminuria even

subjects, and more so in pre-hypertensives and
males.-Interestingly the prevalence of
microalbuminuria (14.4%) in pre-hypertensive
was approximately similar other study who
showed the (13%) in
hypertensive patients. This cross sectional study
demonstrates a strong independent association
between uric acid level and microalbuminuria in
pre-hypertensive subjects without a history of
cardiovascular disease, diabetes decreased renal
function. Because, it was a cross section study, so,
we were unable to examine the impact of
hyperuricemia over time.

microalbuminuria

For detecting the
impact of hyperuricemia on cardiovascular
system a large longitudinal study is required.

CONCLUSION |

This study demonstrates a strong independent
association between uric acid level and

microalbuminuria in pre-hypertensive subjects
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without a history of cardiovascular disease,
diabetes decreased renal function.

REFERENCES

1. Ridker PM, Libby P. Risk Markers for
Atherothrombotic Disease In: Bonovo RO, Mann
DL, Zips DP, Libby P (eds.) Braunwald's heart
disease, 9th ed., Philadelphia: Elsevier. p 939.

2. Dinnen SF, Gerstein HC. The association of
microalbuminuria and mortality in non insulin-
dependent diabetes mellitus. Arch of Internal
Medicine.1997; 157: 1413-1418.

3. Messent JW, Elliott TG, Hill RD, Jarrett R], Keen H,
Viberti  GC.  Prognostic  significance  of
microalbuminuria in insulin-dependent diabetes
mellitus. Kidney International. 1992; 41: 836-839.

4. Verdecchia P, Reboldi GP. Hypertension and
microalbuminuria :the new detrimental too. Blood
Pressure, 2004; 13: 198-211.

5. Branchi S, Bigazzi R, Campese VM.
Microalbuminuria predicts cardiovascular events
and renal insufficiency in patients with essential
hypertension .Journal of Hypertension 1998; 16:
1325 1333.

6. Hillege HL, Janssen WM, Bak AA, Diercks GF,
Grobbee DE, Crijns HJ et al. Microalbuminuria is
common, also in a nondiabetic, nonhypertensive
population, and an independent indicator of
cardiovascular risk factors and cardiovascular
morbidity. ] Intern Med 2000; 249:519-526.

7. Hoieggen A, Alderman MH, Kjeldsen SE, Julius S,
Devereux RB, De Faire U et al The impact of serum
uric acid on cardiovascular outcomes in the LIFE
study. Kidney Int 2004; 65: 1041-49.

8. Johnson R], Kang DH, Feig D, Kivlighn S, Kanellis ],
Watanabe S et al. Is there a pathogenetic role for
uric acid in hypertension and cardiovascular and
renal disease? Hypertension, 2003; 41: 1183-90.

9. Verdecchia P, Schillaci G, Reboldi G, Santeusanio F,
Porcellati C, Brunetti P. Relation between serum
uric acid and risk of cardiovascular disease in
essential hypertension. The PIUMA study.
Hypertension, 2000; 36: 1072- 78.

10. Fang ], Alderman MH. Serum uric acid and
cardiovascular mortality, the NHANES ]
epidemiologic follow up study 1971 1992. JAMA,
2000; 283; 2404-2410.

11. Aldermann MH, Cohen H, Madhavan S. Serum uric
acid and cardiovascular events in successfully
treated  hypertensive  patients.Hypertension.
1999; 34: 144-150.

12. Johnson RJ, Segal MS, Srinivas T Ejaz A, Mu W,
Roncal C et al. Essential hypertension, progressive

13.

14.

15.

16.

17.

18.

19.

20.

21.

renal disease, and uric acid: a pathogenetic link? ]
Am Soc Nephrol. 2005; 16: 1909-1919.

Viazzi F, Parodi D, Leoncini G, Martinoli C, Ratto E,
Vettoretti S et al. Serum uric acid and target organ
damage in primary hypertension. Hypertension
2005; 45: 991-996.

Lee JE, Kim YG, Choi YH, Wooseong H. Serum uric
acid is associated with microalbuminuria in
prehypertension. Hypertension 2006;47:962.
Bellomo G, Berardi P, Saronio P, Verdura C
Esposito A, Laureti A et al. Microalbuminuria
and uric acid in healthy subjects. Journal of
Nephrology, 2006; 19 : 458-464.

Peng H, Ding ], Peng Y, Zhang Q, Xu Y, Chao X et al.
Hyperuricemia and Microalbuminuria Are
Separately and Independently Associated with
Prehypertension Among Chinese Han Women
Metabolic Syndrome and Related Disorders.
2012, 10(3): 202-208.

Chobanian AV, Barkis GL, Black HR et al. The
seventh report of the joint national committee on
prevention, detection, evaluation and treatment of
high blood pressure : The JNC 7 report. JAMA 289
: 2560, 2003.

Hillege HL, Fidler V, Diercks GFH, Van Gilst WH, de
Zeeuw D, van Veldhuisen ]. et al. Urinary albumin
excretion predicts cardiovascular and
noncardiovascular mortality  in general
population. Circulation 2002; 106: 1777-82.
Tomura S, Kawada K, Saito K, Lin YL, Endou K,
Hirano C. et al. Prevalence of microalbuminuria
and relationship to the risk of cardiovascular
disease in the Japanese population. Am ] Nephrol
1999; 19 : 13-20.

Barzilay ]I, Peterson D, Cushman M, Heckbert SR,
Cao JJ,Blaum C et al . The relationship of
cardiovascular risk factors to microalbuminuria in
older adults with and without diabetes mellitus or
hypertension: the Cardiovascular Health Study.
Am ] Kidney Dis 2004; 44: 25-34.

Yuyun MF, Khaw KT, Luben R, Welch A, Bingham
S, Day NE. et al. Microalbuminuria, cardiovascular
risk factors and cardiovascular morbidity in a
British population: The EPIC-Norfolk population-
based study. Eur ] Cardiovasc Prey Rehabil 2004;
11;207-13.

Cite this article as: Meena CL, Harsa R, Meena VK,
Bharti A, Nawal R, Meena LP, et al. Association of
serum uric acid and microalbuminuria in
prehypertension : A cross sectional study. Natl ]
Physiol Pharm Pharmacol 2013; 3:87-91.

Source of Support: Nil

Conflict of interest: None declared

National Journal of Physiology, Pharmacy & Pharmacology | 2013 | Vol 3 | Issue 1 | 87 - 91




