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Prevalence of Microalbuminuria and its Correlation to Target Organ Damage
in Patients with Essential Hypertension
A. Aher*, P. Bhole**
ABSTRACT
The aim of the study was to determine the prevalence and relation between urinary albumin excretion (UAE) and
target organ damage (Left ventricular hypertrophy (LVH), retinopathy and stroke) in patients with essential
Hypertension. We evaluated 120 patients of essential hypertension (HT), prevalence of UAE, and its correlation to
target organ damage (TOD) were determined. UAE was assessed according to albumin creatinine ratio (ACR) and
microalbuminuria (MA) was defined as albumin excretion between 30 300 mg/g. The overall prevalence of MA in
our study was found to be 57.7 %. Target organ damage in the form of LVH, retinopathy and stroke was present in 75
(62.5 %) patients, out of which 59 (78.66%) patients had MA. This difference was found to be highly significant. MA
was found to be more prevalent in patients with longer duration and greater severity of HT, increased body mass index
(BMI) and dyslipidaemia.
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Introduction High blood pressure is a major public health
problem in India and its prevalence is rapidly
increasing among both urban and rural
populations.1,2 The prevalence of HT ranges from
20-40% in urban adults and 12-17% among rural
adults. The number of people with HT is projected to
increase from 118 million in 2000 to 214 million in
2005, with nearly equal numbers of men and
women.3 Because of the heightened risk, the
recommended targets are lower for all Indians i.e.
<130/85 and <120/80 for those with diabetes or
4,5
heart failure.
HT produces proteinuria and a significant reduction
in renal function in 5-15% patients. Several
epidemiological studies have shown that protienuria
as well as MA are independent predictors of
cardiovascular (CV) morbidity and mortality6. MA
is defined as urinary albumin excretion rate of 20200mg/min or 30-300 mg/24 hr or urinary albumin
to creatinine ratio in the first voided sample in the
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morning greater than 30-300 mg/gm or early
morning urinary albumin concentration of 20-200
mg/L.7,8
Many patients of HT present with subclinical or
9
overt TOD. Increased UAE has been reported to be
a strong predictor of cardiovascular events in
hypertensive patients. Increased UAE in these
patients has been interpreted to be a marker of early
intrarenal vascular endothelial dysfunction.10
Several factors can affect the prevalence of
microalbuminuria in hypertension including age,
sex, race, severity of disease and concomitant risk
factors.11,12
Although several studies have been published
regarding correlation of MA and CV risk factors,
very few studies have been conducted till now
depicting correlation of MA and TOD in patients
with essential hypertension.
In this background this study was performed. The
purpose of this study was to evaluate the prevalence
of MA in patients with essential HT and its relation
with target organ damage.
Materials and Methods This cross sectional cohort study was conducted
between Nov. 2009 to Nov. 2011. Known
hypertensive patients (taking regular, irregular or no
treatment) as well as newly detected patients of HT
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were included in the study. Patients with diabetes,
kidney disease, pregnant females, and patients with
urinary tract infection were excluded from the study.
Total 120 patients (65 males, 55 females) were
included in the study. Detail history regarding
duration of HT, cardiovascular symptoms (angina,
palpitation, dyspnoea, and claudication),
neurological symptoms (TIA, seizures, previous
stroke) & visual symptoms (blurring or dimness)
were recorded. Physical examination with special
emphasis on neurological status, CV status and optic
fundus were recorded in all patients. In addition to
routine investigations, work up for secondary HT
was performed wherever indicated and if patients
were found to have secondary HT, they were
excluded from the study. Fasting lipid profile, ECG,
X-ray chest, CT head (wherever indicated), 2D Echo
and albumin creatinine ratio were performed in
every patient.
MA was assessed by urine albumin creatinine ratio
(ACR) based on recommendations of the National
Kidney Foundation and American Diabetic
Association. Urine albumin was assessed by
turbidimetry. 5 ml of first voided early morning
sample of urine was used. Patients were asked to
avoid exercise prior to urine collection. In women
urine examinations were done during the non
menstrual phase of their cycle. ACR value between
30-300 mg/g was taken as MA.
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Patient’s consent of participation in the study was
obtained & clearance was also taken from
institutional ethic committee.
Statistical Analysis Relationship between MA and other variables was
determined according to the chi square test. Multiple
logistic regression analysis was performed to
identify the independent predictors of
microalbuminuria.
Observations In our study total prevalence of MA in the included
120 patients was found to be 57.5%. Mean age of
cases was 53.52 ± 12.56. MA was found more
prevalent in patients > 60 yrs of age than < 60 yrs of
age (73.33% vs 48%, p value = 0.03). Out of 120
patients 65 were males (out of which 41.53% had
MA) and 55 were females (out of which 76.36% had
MA). This difference in the risk for MA between 2
sex groups was found to be statistically significant.
Advancing age and increasing duration of HT were
found to be associated with increased prevalence of
MA.
Increased severity of HT (with stage 2 patients
having high prevalence of MA), presence of
dyslipidaemia and obesity was found to be
significantly associated with increased prevalence
of MA. (See Table 1)

TABLE 1 : Correlation of cardiovascular risk factors and MA
Risk factor
Age
Gender
Blood Pressure
(mm hg)
Lipid Profile
BMI

<60
>60
Male
Female
Normal
Stage 1
Stage 2
No dyslipidaemia
Dyslipidaemia
Normal BMI
Obese

Total no.
of patients
75
45
65
55
21
66
33
100
20
81
39

With MA

Without MA

P value

36
33
27
42
0
45
24
53
16
40
29

39
12
38
13
21
21
9
47
4
41
10

p = 0.03
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The prevalence of MA among hypertensives was
found to be more with the increasing duration of HT
(See Table 2).
High prevalence of microalbuminuria was observed
in patients taking either irregular or no treatment as
compared to patients on regular treatment, which
was statistically significant. (See Table 3)
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Statistically significant correlation was observed
between MA & Target organ damage in the form of
Stroke, retinopathy & LVH) P=0.0072, 0.0041,
0.0000 (See Table 4)

TABLE 2 : Microalbuminuria in relation to the duration of hypertension
Duration of Hypertension

No of Cases [n=120] [%]

MA Present [n= 69] [%]

Unknown Duration
Newly Detected
<5 years

04 [ 3.33%]
64 [53.33%]
34 [28.33%]

02 [50%]
44 [ 68.75%]
10 [29.41%]

χ² = 16.6902
p = 0.0 0,HS
Chi square for linear trend

5-10 years
>10 years

16 [13.33%]
02 [1.66%]

11 [68.75%]
02 [100%]

χ² = 9.233,
p = 0.0023 HS

TABLE 3 : Microalbuminuria in HTN among different treatment groups
Treatment Details
Regular Treatment
No Treatment
Irregular Treatment

No. of Cases [n=120] [%]
46 [38.33%]
44 [36.66%]
30 [25%]

MA Present [n=69] [%]
18 [39.13%]
31 [70.45%]
20 [66.66%]

÷²=10.4050,
P=0.006,HS

TABLE 4 : Microalbuminuria in relation to various target organ damage [TOD]
TOD
STROKE
RETINOPATHY
LVH

No of cases n = 120 [%]
13 [10.83%]
51 [42.5%]
35 [29.16%]

When multiple logistic regression analysis was
applied, retinopathy, LVH, stroke and dyslipidaemia
were found to be independent predictors of MA.
Discussion MA has been considered to be a marker of CV risk in
diabetic individuals as well as nondiabetic
individuals.13,14 The importance of increased UAE
15
levels in essential HT was unclear till now,
however several studies pointed out the importance
of MA as a risk factor for renal and CV diseases as
well as other TOD (retinopathy, stroke) in patients of
HT. It was proved that MA was related not only to BP
levels and LVH but also to several risk factors such
as hyperinsulinemia, dyslipidaemia and obesity

MA n = 69 [%]
12 [92.30%]
37 [72.54%]
33 [94.28%]

p value
0.0072[HS]
0.0041[HS]
0.0000[HS]

which comprises a cluster of metabolic
abnormalities.16,17,18
The overall prevalence of MA was found to be
57.7% in our study as compared to other studies9.
MA was found to be associated with increasing age,
increased duration and severity of HT, obesity and
dyslipidaemia. These findings are consistent with
the data reported by other studies also18,19,20,21. MA
had been reported to be three times more prevalent in
patients with recent stroke and the risk for future
stroke had been found to be higher among patients
with MA 22,23. MA was found to be more prevalent
among patients with stroke in the present study as
well. Significant association between retinopathy
(with higher grades of retinopathy having high
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prevalence of MA) and LVH was observed in our
study as observed in the study done by Hitha et al9.
The prevalence of LVH in our cohorts was 29.16%,
out of which 94.28% had MA, which implies higher
risk of CV events in the hypertensive patients. This
suggests that the early effect of blood pressure on
target organ damage such as kidneys and heart occur
in parallel24. The presence of MA has been
understood to be a renal manifestation of
15
generalized increased endothelial dysfunction . Our
study showed increased association between high
levels of blood pressure and MA, which is
25
comparable to Gubbio Population Study in contrast
15
to some other studies, however other risk factors
for development of MA are found to be same in these
studies as well like increased BMI and
hypercholesterolemia. On the basis of this the
hypothesis is reasonable that a continuity of
relationship exists between CV risk factors and the
process from early to ultimate renal damage15 (11). The
main finding of the study is that CV risk factors
amenable to prevention and control (regular
treatment of hypertension, dyslipidaemia and
obesity) are independent correlates of MA in
hypertensive patients. Higher prevalence of MA was
seen in hypertensive patients with stroke,
retinopathy and LVH. This means that patients with
essential HT and MA have high odds for the
development of TOD. In our study longer duration
of HT, increased levels of BP, advanced age,
increased BMI, and dyslipidaemia were found to be
associated with increased prevalence of MA.
On the basis of this it can be inferred that control of
risk factors amenable to prevention (regular
treatment of HT, weight control, normal lipid levels)
may have a favourable effect in preventing, delaying
and lessening MA.
It can also be concluded that MA in hypertensive
subjects seems to be a very important test to be
considered in the evaluation of target organ damage.
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