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Abstract

Introduction: There are two mechanisms proposed for the greater urinary albumin excretion (UAE) in patients with
essential hypertension: increased glomerular hydrostatic pressure or increased selectivity of the glomerular basement
membrane. In hemodynamic mechanism regulation of the glomerular hydrostatic pressure is regulated by the relative
vasoconstriction vasodilatation of the afferent and efferent glomerular arterioles. Hypertension is one of the major public
health problems in the world. In India the prevalence of hypertension is about 25% in urban and 10-15% in rural, adult
population as compared to west which is 30%. Essential hypertension is responsible for producing clinical proteinuria and a
significant reduction in renal function in 5-15% of patients. Several studies have shown that proteinuria and
microalbuminuria are independent predictors of cardiovascular morbidity and mortality in patients with hypertension.
Some data suggest that reduction of albumin excretion rate reduces the risk of adverse renal and cardiovascular events
(CVEs).

Material and Methods: Patients, who had high blood pressure based on JNC 8 (Joint National Commission 8) criteria during
three subsequent visits to the outpatient clinic and a creatinine clearance greater than 80 ml/min/1.73 m?, were included in
the study. A total of 546 essential hypertensive patients whose BP was> 140/90 mm Hg in nondiabetics and BP >130/85 mm
Hg in diabetic patients were included in the study. Blood pressure monitoring was done according to the WHO guidelines.
Demographic data, age, sex, weight, associated cardiovascular disease, albuminuria, and clinical parameters were all
recorded. All routine biochemical tests and microalbuminuria tests were performed by the laboratory. Blood and urine
creatinine were measured using an autoanalyzer.

Results: There were 322 (58.97%) male and 224 (41.02%) female included in the study. Left ventricular hypertrophy was
observed in 267 (48.9%) of the patients, retinopathy was seen in 54 (9.89%) and microalbimunira was observed in
297(54.4%) of hypertensive patients. 129 (23.63%) were smokers. Statistical significance was observed renal parameters
except serum uric acid levels.

Conclusion: Prevalence of microalbuminuria in hypertensive patients warns that screening for microalbuminuria is essential
for intervention and prevention of complications and renal diseases. Also it is necessary to screen the patients for early
nephropathy to halt the disease progression.

Introduction: greater urinary albumin excretion (UAE) in patients
with essential hypertension: increased glomerular
hydrostatic pressure or increased selectivity of the
glomerular basement membrane. In hemodynamic
mechanism regulation of the glomerular hydrostatic
pressure is regulated by the relative vasoconstriction
vasodilatation of the afferent and efferent glomerular

Patients with essential hypertension have a
prevalence of proteinuria ranging from 4% to 16%.
The prevalence of microalbuminuria varies in
different studies, with rates ranging from 5% to
37%'". There are two mechanisms proposed for the
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arterioles. The tone of arterioles is regulated by
various mechanisms, and their sensitivity to pressor
depressor substances also varies substantially”. An
elevation of systemic arterial pressure is associated
with vasoconstriction of the glomerular afferent
arterioles, and prevents transmission of the elevated
hydrostatic pressure to the glomerulus thus
maintains the glomerular hydrostatic pressure
unaltered”.

Hypertension is one of the major public health
problem in the world. In India the prevalence of
hypertension is about 25% in urban and 10-15% in
rural, adult population as compared to west which is
30%’. Essential hypertension is responsible for
producing clinical proteinuria and a significant
reduction in renal function in 5-15% of patients.
Several studies have shown that proteinuria and
microalbuminuria are independent predictors of
cardiovascular morbidity and mortality in patients
with hypertension”. Hypertension increases the risk
of cardiovascular diseases, like coronary heart
disease, ischemic and haemorrhagic stroke
(cerebrovascular accident), renal failure, peripheral
arterial disease and congestive heart failure. An
increased albumin excretion rate is a predictor of
poor renal outcomes in patients with type 2 diabetes
and in those with essential hypertension".

Some data suggest that reduction of albumin
excretion rate reduces the risk of adverse renal and
cardiovascular events (CVEs). Increased urinary
excretion of albumin ranging between 30 and 300
mg/d can be called as microalbuminuria, has been
found in a relatively large number of patients with
essential hypertension“™,”. With this background this
study was carried out to look for the prevalence of
microalbuminuria in  patients with essential
hypertension

MATERIAL AND METHODS

This is an observational, prospective, study in
hypertensive patients carried out in the department
of Medicine at Darbhanga Medical College
Laheriasarai Darbhanga and hospital.

Patients who had high blood pressure based on JNC 8
(Joint National Commission 8) criteria during three
subsequent visits to the outpatient clinic and a
creatinine clearance greater than 80 ml/min/1.73 m?,
were included in the study.

Renal cause for hypertension was excluded based on
results of normal urinalysis, serum creatinine, serum
electrolytes, creatinine clearance, and renal
ultrasonography. A total of 546essential hypertensive
patients whose BP was> 140/90mm Hg in
nondiabetics and BP >130/85 mm Hg in diabetic
patients were included in the study. Protocol was
approved by the Clinical Research Ethical Committee.

Exclusion of patients was done if: Patients treated
with angiotensin-converting enzyme inhibitors or
angiotensin Il receptor antagonists during at least the
2 weeks. Patients with secondary hypertension or BP
> 210/110 mm Hg, type 1 diabetes
andhyperkalemia>5.5 mEq/L. Patients also excluded
with evidence of hepatic, renal, thyroid, or any other
major disease and women on birth control pills.

Blood pressure monitoring was done according to the
WHO guidelines®. After five minutes of rest Blood
pressure was measured using a mercury
sphygmomanometer,Average of three consecutive
measurements taken over a 15-minute period was
calculated. Mean arterial pressure was calculated
adding diastolic blood pressure with one-third of
pulse pressure. Demographic data, age, sex, weight,
associated cardiovascular disease, albuminuria, and
clinical parameters were all recorded. All routine
biochemical tests and microalbuminuria tests were
performed by the laboratory. Blood and urine
creatinine were measured using an autoanalyzer.
Urine for estimation of microalbuminuria was stored
at -200°C until the processing of samples.
Echocardiogram was done to look for any cardiac
abnormality and left ventricular hypertrophy.

Statistical analysis was performed by using standard
methods to calculate rates and proportions; Z test
was used for analyzing the differences between the
variables.. AP value of < 0.05 was considered as
statistically significant.

OBSRVATIONS AND RESULTS:

A total of 546 essential hypertensive patients whose
BP was > 140/90 mm Hg in nondiabetics and BP
>130/85 mm Hg in diabetic patients were included in
the study. There were 322 (58.97%) male and 224
(41.02%) female.
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TABLE 1: Demographic characteristics and other variables

Variables/ characteristics Present | % Absent | %

Left ventricular hypertrophy | 267 48.90 | 279 51.10
Retinopathy 54 9.89 492 90.11
Smokers 129 23.63 | 417 76.37
Microaluminuria 297 54.40 | 249 45.60

Left ventricular hypertrophy was observed in 267 (48.9%) of the patients, retinopathy was seen in 54 (9.89%)
and microalbuminuria was observed in 297(54.4%) of hypertensive patients. 129 (23.63%) were smokers.

Table 2: Parameters in microalbuminuric and normal patients

Parameters Microalbuminuric cases (n=354) | Normal albumin level (n=303) | P value
Mean SD Mean SD

Systolic Blood pressure (mmHg) 162.45 19.54 144.87 17.54 <0.00001
Diastolic Blood pressure (mmHg) 106.21 10.54 85.96 11.24 <0.00001
BMI 28.55 3.14 26.74 1.22 <0.00001
Serum Urea 36.74 7.48 33.47 7.44 <0.00001
Serum Creatinine 0.93 0.197 0.84 0.12 <0.00001
Serum uric acid 4.44 0.89 4.38 0.88 0.3869

serum Cholesterol 198.54 40.57 180.4 32.77 <0.00001
urinary albumin excretion (mg/ 24 hours) | 30.96 5.7 18.13 1.88 <0.00001

Statistical significance was observed in all above
mentioned renal and other parameters except serum
uric acid levels

DISCUSSION

Microalbuminuria occurs frequently in the general
population, even in persons without hypertension.
Microalbuminuria is associated with an enhanced risk
for cardiovascular morbidity and mortality, and with
an enhanced risk for progressive renal failure in
hypertensive and in non-diabetic, non-hypertensive
subjects”.

Studies have proved that there is an association
between microalbuminuria and high levels of blood
pressure. Ahmedani et al. showed microalbuminuria
positive group had a higher systolic and diastolic
blood pressure compared to microalbuminuria
negative group (p<0.001)"this was in accordance
with our study. Afkhami Arkedani et al. showed a
statistical correlation between the prevalence of
microalbuminuria and the diastolic  blood
pressure . Pasko et al reported that
microalbuminuric patients had higher systolic and
diastolic blood pressure, which shows that systolic
blood pressure is a significant risk factor for diabetic
nephropathy*".

In the conventional
damage

methodsfor detecting renal
in hypertensive peoples, includes the

measurement of blood urea nitrogen, creatinine and
proteinuria. This method is relatively insensitive and
only shows abnormalities when the advanced disease
process.The guantitative measurement of
albuminuria to detect the subtle effects of
hypertension on the kidney is now a day’s well known
process. The prevalence of microalbuminuria from 15
to 100%™.In our study there was significant
difference in the levels of serum urea and serum
creatinine levels in microalbuminuric patients and
normal albumin level patients. No significant
difference was observed in serum uric acid levels.
Svensson et al. observed that high blood pressure can
increase the risk of developing signs of
nephropathy™’. Epidemiological studies have shown
that identification and monitoring patients with
microalbuminuria is utmost important because its
treatment can prevent or postpone overt

xvii

nephropathy™.
CONCLUSION

In our study high prevalence of microalbuminuria in
hypertensive patients warns that screening for
microalbuminuria is essential for intervention and
prevention of complications and renal diseases. Also
it is necessary to screen the patients for early
nephropathy to halt the disease progression.

44 |Page




Dr. Kumar Durgeshwar et al, International Journal of Medical and Biomedical Studies (IJMBS)

REFERENCES

v

10.

11.

12,

13.

14.

Gerber LM, Shmukler C, Alderman MH: Differences in
urinary albumin excretion rate between
normotensive and hypertensive white and nonwhite
subjects. Arch Intern Med 1992; 152:373-377

Kannel WB, Stampfer M William P. Castelli M, Joel V.
The prognostic significance of proteinuria: The
Framingham Study. Am Heart , 1984;108:1347-1352
Edwards RM: Segmental effects of norepinephrine
and angiotensin Il on isolated renal microvessels. Am
J Physiol 1983;244:F526-F534

Hostetter TH, Olson JL, Rennke HG, Venkatachalam
MA, Brenner BM: Hyperfiltration in remnant
nephrons: A potential adverse response to renal
ablation. Am J Physiol 1981241:F85-F93

Epidemiology of hypertension. JAPI 2013;61:12-3.
Verdecchia P, Reboldi GP. Hypertension and
microalbuminuria: The new detrimental duo. Blood
Press 2004;13:198-211.

Keane WF, Brenner BM, de Zeeuw D, Grunfeld JP,
McGill J, Mitch WE,et al.; RENAAL Study
Investigators. The risk of developing end-stage renal
disease in patients with type 2 diabetes and
nephropathy: The RENAAL study. Kidney Int
2003;63:1499-507.

James MA, Fotherby MD, Potter JF. Screening tests
for microalbuminuria in non-diabetic elderly subjects
and their relation to blood pressure. ClinSci (Lond)
1995;88:185-90.

Bigazzi R, Bianchi S, Campese VM, Baldari G.
Prevalence of microalbuminuria in a large population
of patients with mild to moderate essential
hypertension. Nephron 1992;61:94-7.

World Health Organization International Society of
Hypertension Guidelines for the management of
Hypertension. J Hypertens. 1999; 17: 151-183

Paul E. de Jong, Hans L. Hillege, Sara Joan
Pinto-Sietsma, Dick de Zeeuw; Screening for
microalbuminuria in the general population: a tool to
detect subjects at risk for progressive renal failure in
an early phase?, Nephrology Dialysis Transplantation,
Volume 18, Issue 1, 1 January 2003, Pages 1013,
Ahmadani MY, Fawwad A, Basit A, Hydrie ZI.
Microalbuminuria prevalence study in hypertensive
patients with type 2 diabetes in Pakistan. J Ayub Med
Coll Abbottabad. 2008 Jul-Sep; 20(3):117-20.
Afkhami-Ardekani M, Modarresi M, Amirchaghmaghi
E. Prevalence of microalbuminuria and its risk factors
in type 2 diabetic patients.Indian J Nephrol. 2008 Jul;
18(3):112-7.

Pasko N, Toti F, Zekollari E, Strakosha A, Kacori V,
Thereska N. Prevalence of microalbuminuria in type 2
diabetic patients in Tirana, a preliminary multicenter
study. J DiabMell. 2013;3:145-149.

15.

16.

17.

Giaconi S, Levanti C, Fommei E, Innocenti F, Seghieri
G, Palla L, et al. Microalbuminuria and casual and
ambulatory  blood  pressure  monitoring in
normotensives and in patients with borderline and
mild hypertension. Am J Hypertens 1989;2:259-61.
Svensson M, Sundkvist G, Arnqvist HJ, Bjork E,
Blohmé G, Bolinder J, Henricsson M, Nystrém L,
Torffvit O, Waernbaum [, Ostman J, Eriksson JW,
Diabetes Incidence Study in Sweden (DISS).Signs of
nephropathy may occur early in young adults with
diabetes despite modern diabetes management:
results from the nationwide population-based
Diabetes Incidence Study in Sweden (DISS).Diabetes
Care. 2003 Oct; 26(10):2903-9.

Atkins RC, Briganti EM, Lewis JB, Hunsicker LG,
Braden G, Champion de Crespigny PJ, DeFerrari G,
Drury P, Locatelli F, Wiegmann TB, Lewis
EJ.Proteinuria reduction and progression to renal
failure in patients with type 2 diabetes mellitus and
overt nephropathy.Am J Kidney Dis. 2005 Feb;
45(2):281-7.

45| Page



