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Summary

A total of 133EssentialHypertension patients were studied.

Out of which 74(55.64%) were male and 59(44.36%) were female. Retinopathy was observed in 46(34.59%) cases and Left
Ventricular Hypertrophy by voltage criteria on ECG was seen in 36(27.07%) patients. Out of 74 male patients 39(52.70%) were
smokers while35 (47.30%) were non-smokers. Microalbuminuria was seen in 54(40.60%).Hypertension is an established risk
factor for cardiovascular as well as renal disease. Prevalence of microalbuminuria in hypertensive patients suggests that
screening for microalbuminuria is essential for intervention and prevention of further complications like end stage renal disease
and cardiovascular disease and stroke. It is much more essential to screen for early nephropathy by testing microalbuminuria in
hypertensive patients to prevent or halt the earliest stages of damage by vigorous control of hypertension. Further studies in large
scale population are required for further verification of microalbuminuria as a screening tool to prevent progression of

cardiovascular and renal disease.

Introduction

Hypertension is a major public health issue worldwide. The
prevalence of hypertension in India is 25% in urban
population and 10-15% in rural population, compared to
west where it is 30%.") Essential hypertension produces
clinical proteinuria and a significant reduction in renal
function in about 5-15% of patients. Several studies have
shown that proteinuria and microalbuminuria are
independent predictors of cardiovascular morbidity and
mortality ~ in  patients  with  hypertension.’*?)
Microalbuminuria is defined as urinary aloumin excretion of
30-300 mg/day, or 20-200 pug/min and it is an earlier sign of
vascular damage, also it is a marker of general vascular
dysfunction and is considered a predictor of worse outcomes
for both kidney and heart patients. Possible mechanisms for
albuminuria in hypertensive patients are augmented
glomerular hydrostatic pressure and altered permeability of
glomerular basement membrane. Urinary albumin excretion
(UAE) in hypertensive patients is a continuous and
progressive marker of renal damage and cardiovascular
events.! Also target organ damage is more frequent in
patients with microalbuminuria.l”! Various factors can affect
the prevalence of microalbuminuria in hypertension which

includes age, sex, race, severity of the disease, and
concomitant risk factors, which accounts for the large
differences in the prevalence of microalbuminuria, with
prevalence rates going from a low of 4.7% to a high of 46%.
About 25% of patients with end-stage renal disease have
hypertension as the primary diagnosis.”) The main
determinant of albumin excretion rate in patients with mild
hypertension without cardiovascular complications seems to
be the hemodynamic load, whereas in subjects with more
severe hypertension and associated target organ damage, the
augmented urinary albumin leak is probably the
consequence of glomerular damage.”” Two mechanisms
have been proposed for the greater urinary albumin
excretion (UAE) in some patients with essential
hypertension: (i) increased glomerular hydrostatic pressure,
(if) increased selectivity of the glomerular basement
membrane. In  hemodynamic mechanism glomerular
hydrostatic  pressure is regulated by the relative
vasodilatation of the afferent and vasoconstriction of the
efferent glomerular arterioles. The tone of these arterioles is
regulated by different mechanisms, the efferent arteriole is
more sensitive to the pressor action of angiotensin 11.1%!
Whereas the afferent arteriole is more sensitive to the
vasodilator action of atrial natriuretic peptide. ACE
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inhibitors preferentially dilate the efferent arterioles.'”’ An
elevation of systemic arterial pressure is associated with
vasoconstriction of the glomerular afferent arterioles, which
prevents transmission of the elevated hydrostatic pressure to
the glomerulus and maintains the glomerular hydrostatic
pressure.”!

In patients with essential hypertension, the combined
presence of microalbuminuria and hyperlipidemia is
frequent. A possible cause for the association between
microalbuminuria and hyperlipidemia could be an abnormal
intake of lipids with the diet."" Microalbuminuria is
independent risk factor for hyperlipidemia, atherosclerosis,
ischemic heart disease and heart failure. Also, hypertensive
patients with microalbuminuria have significantly higher
risk of future cerebrovascular events as compared to
normoalbuminuric patients. Microalbuminuria is
proportional to severity and duration of essential
hypertension. Thus, early screening for microalbuminuria in
hypertensive patients with aggressive BP control may help
decrease the ongoing target organ damage. This study looks
into prevalence of this important parameter in essential
hypertension patients.

Design

This is an observational, cross-sectional study in
hypertensive patients.

Material and Methods

The study was carried out at Grant Government Medical
College and Sir JJ group of Hospitals, Byculla, Mumbai in
the Out Patient Clinic of General Medicine Dept. Patients in
the age group of 18-70 yrswho recorded a high blood
pressure based on JNC 8 (Eighth Report of the Joint
National Committee on Prevention, Detection, Evaluation
and Treatment of High Blood Pressure) criteria during three
consecutive visits to the outpatient clinic, diagnosed
essential hypertension patients who were on anti-
hypertensive treatment (other than ACE
inhibitors/Angiotensin receptor blockers) and who had a
creatinine clearance greater than 80 ml/min/1.73 m2, were
included in the study. A total of 133essential hypertension
patients were included in the study. The random sample
selection method was simple; patients following in the
outpatient clinic who were found eligible were serially
included for evaluation of microalbuminuria.

Exclusion criteria

Patients who had been treated with angiotensin-converting
enzyme inhibitors or angiotensin Il receptor antagonists
(ARBs) during at least thepreceding2 weeks were excluded.
Patients with Diabetes Mellitus, secondary hypertension, BP
> 210/110 mm Hg, unstable hypertension, hyperkalemia

>5.5 mEqg/L, hypokalemia <3.0 mEg/Lwere excluded.
Patients with clinical or laboratory evidence of hepatic,
renal, thyroid, or any other major disease, overt proteinuria,
women on birth control pills, and pregnant women were
excluded. Renal cause for hypertension was excluded based
on results of normal urinalysis, serum creatinine, serum
electrolytes, creatinine clearance, and renal ultrasonography.

Blood pressure measurement was carried out according to
the WHO guidelines.™” Blood pressure was measured after
five minutes of rest using a mercury sphygmomanometer,
the values reported were the average of three consecutive
measurements taken over a 15-minute period. (Mean arterial
pressure was calculated adding diastolic blood pressure with
one-third of pulse pressure.) Demographic data, age, sex,
weight, associated cardiovascular disease, and clinical
parameters were all recorded. All routine biochemical tests
were performed using laboratory autoanalyser and
microalbuminuria tests were performed by the immune
turbidimetry assay method.

Statistical analysis

All reports were entered in Excel sheet (Windows office
2013).A statistical analysis was performed by using standard
methods to calculate rates and proportions; Z test was used
for analyzing the differences between the variables. A total
P value was used for calculating statistical significance. A
P<0.05 was considered as statistically significant.

Observation and Results

A total of 133 patients were included in the study. Out of
133study patients 74(55.64%) were male and 59(44.36%)
were female. Out of 74male patients 39(52.70%) were
smokers while 35(47.30%) were non-smokers.

Retinopathy was observed in 46(34.59%) cases. Left
Ventricular Hypertrophy by ECG criteria was seen in
36(27.07%) patients.

Out of 133 hypertensive patients, 103(77.44%) were
classified as JINC 8 Stage 1 and the remaining 30(22.56%)
as Stage 2. Out of 103 Stage 1 hypertensive patients
31(30.10%) had microalbuminuria. Out of 30Stage 2
hypertensive patients, 23(76.66%) had microalbuminuria.
Thus, overall microalbuminuria was seen in 54(40.60%)
patients. Microalbuminuria was significantly higher in
patients with Stage 2 hypertension (P<0.05). The systolic
BP, diastolic BP and BMI were significantly higher in the
microalbuminuria group.

On further comparison, serum urea and serum creatinine
were significantly higher in microalbuminuria group.
Similarly, microalbuminuric patients had significantly high
cholesterol.
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Tablel: Showing Sex percentage, retinopathy, LVH and smoking habits

Total patients | 133 Percentage
Gender
Male 74 55.64
Female 59 44.36
Hypertension
Stage 1 JNC 8 (140-159/90-99 mmHg) 103 77.44
Stage 2 IJNC 8 (=160/100 mmHg) 30 22.56
Retinopathy
Present 46 34.59
Absent 87 65.41
Left ventricular Hypertrophy (LVH)
Present 36 27.07
Absent 97 72.93
Smoker (Males)
Present 39 52.70
Absent 35 47.30
Microalbuminuria
Present 54 40.60
Absent 79 59.40
Microalbuminuria
Stage 1 JNC 8 31 (out of 103) 30.10
Stage 2 JNC 8 23 (out of 30) 76.66
Microalbuminuria
Males 29 (out of 74) 39.18
Females 25(out of 59) 42.37
Table 2: Various parameters in microalbuminuric and normal albuminuric patients
Parameters Microalbuminuric cases | Normal albumin excretion P value
(n=133) (n=226)
Mean SD Mean SD
Mean age 45.57 8.4 39.73 9.6 0.035
Systolic Blood pressure (mmHg) 161.25 20.36 146.23 18.52 <0.00001
Diastolic Blood pressure (mmHg) 105.63 9.65 87.56 12.54 <0.00001
BMI 29.56 2.13 27.58 1.45 <0.00001
Serum Urea (mg/dL) 36.54 7.56 34.12 7.41 <0.00001
Serum Creatinine (mg/dL) 0.91 0.19 0.86 0.16 0.000252
Serum uric acid (mg/dL) 4.45 0.97 441 0.77 0.555995
Serum Cholesterol (mg/dL) 195.56 39.25 179.23 35.56 <0.00001
Urinary albumin excretion (mg/ 24 hours) 57.84 13.67 19.82 0.94 <0.00001

Discussion

The study was conducted in Out Patient Clinic in Dept. of
Medicine at Grant Government Medical College and Sir JJ
group of Hospitals, Byculla, Mumbai. There is evidence
that, as in diabetes, already modestly increased levels of
albumin excretion are associated with an increased GFR in
patients with essential hypertension. Microalbuminuria is
associated with an enhanced risk for cardiovascular
morbidity and mortality, with an enhanced risk for
progressive renal failure in hypertensive subjects.””
Therefore screening for microalbuminuria may be an
excellent tool, either alone or in combination with screening
for hypertension and hypercholesterolemia.”™ Our study

shows that microalbuminuria is associated with higher
systolic as well as diastolic blood pressure. This echoes with
other studies that have shown 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)."*”
Arkedani et al. and Varghese et al. in their study showed a
statistical  correlation between the prevalence of
microalbuminuria and the diastolic blood pressure.!***"!
Svenson et al. reported that high blood pressure increased
the risk of developing signs of nephropathy."*®) Pasko et al
found that microalbuminuric patients had higher systolic and
diastolic blood pressure.™ Significant statistical correlation
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between hypertension and microalbuminuria was found in
our study. Hypertension can cause microalbuminuria and
hypertensive  nephropathy that can accelerate the
progression of diabetic nephropathy. A higher level of
systolic blood pressure and diastolic blood pressure in
suggests  that  hypertension is  associated  with
microalbuminuria.””’ Microalbuminuria should be tested
routinely in hypertensive patients because its appearance,
progression to proteinuria, or regression to normal
albuminuria can be correlated with a higher or lower risk of
coronary heart disease, stroke, or peripheral vascular
disease. That means urinary albumin excretion is a marker
of cardiovascular risk, and also a marker of treatment
efficacy. The prevalence of microalbuminuria found in this
sample of hypertensive patients,54/133(40.60%),suggests
that this cardiovascular risk factor is very common in
clinical cardiology A similar finding was shown by Poudel
B et al in their study percentage of microalbuminuria in
essential hypertensive patients was 51.88%.“" Some study
had showed approximately 30% of hypertensive patients had
microalbuminuria.'”” Study by Bramlage P et al documented
prevalence of 21.2% of microalbuminuria in patients with
hypertension.””) While Hillege HL et al. found that
microalbuminuria is common in a non-diabetic, non
hypertensive population, and an independent indicator of
cardiovascular risk factors and cardiovascular morbidity. "

It has been shown in several studies that microalbuminuria
detection is a first-line tool for identifying hypertensive
patients who are at a high cardiovascular risk and this had
been proven in our study by inferring that UAE alone had
shown a statistical significant difference between patients
with microalbuminuria and those with normal albumin,
whereas other serological parameters like uric acid did not
show any statistical significant difference between these two
groups but serum cholesterol, serum urea, serum creatinine
and urinary albumin excretion showed statistical significant
difference between these two groups. A study by
Marudhaiveeran et al. also showed significant difference
between urinary albumin excretion but he did not find
significance in serum urea, creatinine, uric acid and
cholesterol.””)  According to study up to 80% of
hypertensive patients show a concomitant cardiovascular
risk factor. In our study higher levels of creatinine with the
increased level of urinary microalbumin may be due to
subclinical changes in the glomeruli of hypertensive
patients.” Proteinuria represents a predictor of progressive
renal impairment in all form of glomurulopathies”®”’ Some
studies stated that the presence of microalbuminuria in early
stage of essential hypertension can be taken as an important
predictor for progression of renal disease.”’!

Conclusion

Hypertension is an established risk factor for cardiovascular
as well as renal disease. Prevalence of microalbuminuria in

hypertensive  patients suggests that screening for
microalbuminuria is essential for intervention and
prevention of further complications like end stage renal
disease and cardiovascular disease and stroke. It is much
more essential to screen for early nephropathy by testing
microalbuminuria hypertensive patients to prevent or to
retard the earliest stages of damage by vigorous control of
hypertension. Further studies in large scale populations are
required for verification of microalbuminuria as a screening
tool to prevent progression of cardiovascular and renal
disease.
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