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Abstract

Background: Hypertension is a major public health problem all over the world. Microalbuminuria is frequently
seen secondary to renal involvement in these hypertensives. Microalbuminuria has a major impact on
cardiovascular risk and has thus become a prognostic marker for cardiovascular disorders. It is also a good
screening test for early detection of renal disease and may be a marker for the presence of microvascular disease
in general. Moreover, microalbuminuria is reversible. Thus, early detection and treatment of such patients with
drugs like ACE inhibitors has been shown to be useful in retarding progress of nephropathy and target organ
damage.

Methodology: In our study, 100 patients who were diagnosed with essential hypertension were selected
from outpatient clinic and wards of a tertiary care teaching hospital over a period of 2 years after applying
both inclusion and exclusion criteria. Microalbuminuria was measured in these patients by
immunoturbidometric method.

Results: In this study 54 patients were males and 46 patients were females out of 100 hypertensives. Prevalence
of microalbuminuria was 33%. Distribution of microalbuminuria in different sex- 35.2% males and 30.43%
females had microalbuminuria. 17.65% of patients were in 40-49 years age group, 40% in 50-59 years, 35.8% in
60-69 years, 43.8% in 70-79 years and 100% in 80 years and above. Out of 100 patients, 14% were newly
diagnosed hypertensives while 58% were hypertensives for a period of <5 years. 18% patients had hypertension
for 6-9 years and 10% for>10 years. Chi-Square=12.4577, P=0.005969. Microalbuminuria was present in 4
patients with newly detected hypertension, 14 patients with hypertension <5 years, 7 patients with 6-9 years of
hypertension and 8 patients with >10 years of hypertension. This is statistically significant. In Current study, 23
hypertensive patients were not on any treatment, 32 were on irregular treatment, 45 on regular treatment.
Microalbuminuria was present in 6 out of 23 patients who are not on any treatment, 21 out of 32 who were on
irregular treatment and 6 out of 45 who were on regular treatment. This is statistically significant. 34% of stage 1
hypertension and 31% of stage 2 hypertension had microalbuminuria.

Conclusion: Microalbuminuria has a positive correlation with duration of hypertension and treatment
compliance which emphasizes the importance of effective blood pressure control. Early detection of
microalbuminuria enables us to initiate appropriate management, with drugs like ACE inhibitors, to prevent
further organ damage and reduce mortality and morbidity.
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Introduction

Hypertension is a major public health problem all
over the world. Hypertension can lead to end organ
damage which manifests as coronary heart
disease/structural heart disease, stroke, end-stage
renal disease, retinopathy, peripheral vascular
disease and congestive heart failure.

Hypertension is one of the most important
modifiable risk factors. Thus, health care
professionals should identify, treat patients with
hypertension and also promote a healthy lifestyle
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and preventive strategies to decrease the prevalence
of hypertension in the general population. [1,2]
Once the End Organ Damage (EOD) sets in, the
cost is greater, efficacy and prognosis are lower,
for the management of blood pressure. [3]

Hence, in patients with hypertension, the early
detection and treatment of EOD not only determine
the cardiovascular prognosis but can also retard or
prevent further damage. [4] A large body of
evidence has suggested that microalbuminuria in
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hypertensives is a predictor of organ damage and
cardiovascular events. [5] Microalbuminuria is
frequently seen secondary to renal involvement in
these  hypertensives.  Essential  hypertension
produces clinical proteinuria and a significant
reduction in renal function in 5 — 15% of patients.
The prevalence of microalbuminuria varies
enormously among different studies, with rates
ranging between 5% and 37%. Microalbuminuria
has a major impact on cardiovascular risk. [6]
During the past few year’s microalbuminuria has
become a prognostic marker for cardiovascular
disorders. It is also a good screening test for early
detection of renal disease and may be a marker for
the presence of microvascular disease in general.
[7] Hence in this study we wanted to determine the
presence of microalbuminuria in  essential
hypertensive subjects and co-relate the results with
stage, duration of hypertension and compliance to
treatment.

Objectives

1. To study the prevalence of microalbuminuria
in essential hypertensive subjects.

2. To study the association of microalbuminuria
with  stage, duration and control of
hypertension.

Materials and Methods

This study was conducted in the Department of
General Medicine. 100 patients who match the
inclusion and exclusion criteria have been selected
by random sampling method and included in the
study. Data was collected using the pretested
proforma. Patients who were diagnosed with
essential hypertension (already known or newly
diagnosed), selected from outpatient clinic and
wards of tertiary care teaching hospital after
applying inclusion and exclusion criteria.

Inclusion Criteria

1. Adults aged more than 40 years attending
medical OPD and wards, diagnosed to have
essential hypertension.

2. Patients diagnosed with essential
hypertension and already on antihypertensive
drugs.

3. As per JNC VII criteria, BP above
140/90mmHg is regarded as hypertension.

Exclusion Criteria

1. Proven cases of secondary hypertension
2. Diabetes Mellitus

3. Urinary tract infection

4. Established cases of kidney diseases

5. Macroproteinuria

6. Congestive cardiac failure

7. Pregnancy

Zeba et al.

e-ISSN: 0976-822X, p-ISSN: 2961-6042

8. Acute febrile illness
Method of collection

1. For patients already diagnosed with
hypertension and on  antihypertensive
treatment, diagnosis of hypertension was
verified with previous records.

2. For newly detected hypertensives, diagnosis of
hypertension was made based on BP recorded
in the right arm by mercury
sphygmomanometer. For each patient two
readings were recorded. BP was measured with
patient’s back supported and relaxed for five
minutes and right arm was kept at the heart
level.

Following Investigations were done in all patients:

« RBS, FBS, PPBS, HBAIC

e RFT,CBC

e Urine routine and microscopy

e Chest X-ray- for cardiomegaly

e  Ultrasound abdomen- to look for renal system
abnormalities

« ECG

Test for microalbuminuria

e Patients were told to avoid exercise prior to
collection of urine sample.

e 5ml of early morning sample of first void mid-
stream urine was collected.

e The wurine samples were tested for
microalbuminuria by immunoturbidimetric
method.

o Principle- Turbidimetry measures the reduction
in light transmission caused by particle
formation, and it quantifies the residual light
transmitted.

e Method- TURBILYTE-MA kit by Coral
clinical systems, Goa was used to perform the
test on semi-auto analyser. This is based on the
principle of agglutination reaction. The test
specimen is mixed with the activation buffer
and the antihuman antibody solution and
allowed to react. Presence of albumin in the
test specimen forms an insoluble complex
producing a turbidity, which is measured at
wavelength 340nm. The resulting turbidity
corresponds to the concentration of the
albumin in the test specimen.

e Urine albumin values between 20mg/l and
300mg/l were considered as  micro-
albuminuria.

Statistical Method: Relationship  between
microalbuminuria and other variables was studied
using Chi-square test. P value was calculated for all
the relevant variables.

Results
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Table 1: Sex distribution
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Sex Number of patients Microalbuminuria Percentage
Male 54 19 352
Female 46 14 30.43

Total 100 33

In Table 1, 54 patients were males and 46 patients were females out of 100 hypertensives. Distribution of
microalbuminuria in different sex 35.2% males and 30.43% females had microalbuminuria.

Table 2: Age distribution

40-49 34 6 17.65
50-59 20 8 40
60-69 28 10 35.8
70-79 16 7 43.8
>80 2 2 100
Total 100 33

In Table 2, Age distribution, among, 100 patients studied, 34% patients belonged to 40-49 years age group, 20%
to 50-59 years group, 28% between 60-69 years, 16% between 70-79 years and 2% were 80years and above.
Microalbuminuria was present in 17.65% of patients in 40-49 years age group, 40% in 50-59 years age group,
35.8% in 60-69 years age group, 43.8% in 70-79 years age group and 100% in 80 years and above age group.

Table 3: Microalbuminuria and duration of hypertension

Duration of hypertension Microalbuminuria Total
Absent Present

Newly diagnosed 10 4 14

<5 years 44 14 58

6-9 years 11 7 18

>10 years 2 8 10

Total 67 33 100

In table 3, Out of 100 patients, 14% were newly
diagnosed hypertensives while 58%  were
hypertensives for a period of <5 years. 18% patients
had hypertension for 6-9 years and 10% for>10

Microalbuminuria was present in 4 patients with
newly detected hypertension, 14 patients with
hypertension <5 years, 7 patients with 6-9 years of
hypertension and 8 patients with >10 years of

years. Chi-Square=12.4577, P=0.005969. hypertension. This is statistically significant.
Table 4: Microalbuminuria and treatment
Treatment Microalbuminuria Total
Absent Present
Not on treatment 17 6 23
Irregular 11 21 32
Regular 39 6 45
Total 67 33 100

Chi-Square=23.7742, P= <0.00001

In table 4, 23 hypertensive patients were not on any treatment, 32 were on irregular treatment, 45 on regular
treatment. Microalbuminuria was present in 6 out of 23 patients who are not on any treatment, 21 out of 32 who
were on irregular treatment and 6 out of 45 who were on regular treatment. This is statistically significant.

Table 5: Microalbuminuria and stage of hypertension

Stage of hypertension Microalbuminuria Total percentage
Absent Present

Normal 10 4 14

Pre-hypertension 14 7 21

Stage-1 hypertension 26 8 34

Stage-2 hypertension 17 14 31

Total 67 33 100
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In table 5, 14 known hypertensive patients recorded
normal BP, 21 had pre-hypertension, 34 had stage-1
hypertension, 31 had stage-2 hypertension. 33% of
patients had microalbuminuria. 4 patients with
normal BP had microalbuminuria, 7 patients with
pre-hypertension, 8 patients with stage-1
hypertension and 14 patients with stage-2
hypertension had microalbuminuria. This is not
statistically significant.

Discussion

Hypertension is a major public health problem all
over the world. The present study was done to find
out the prevalence of microalbuminuria in essential
hypertensive patients and it’s correlation with
duration, stage of hypertension and treatment
compliance.

Prevalence: The prevalence of microalbuminuria in
this study was 33% (33 out of 100 patients).

In 1991 Stefano Bianchi et al [8] published the first
large study on the prevalence of microalbuminuria
in hypertensives. It was found to be 35%. Palatini
et al in-HARVEST study [9] and the PREVEND —
IT showed a prevalence of 8§ — 15%. Another study
published by Sabharwal RK et al in 2008,
prevalence was found to be 33.3% among 174
hypertensives. [10]

This is similar to my study. In a study done by AN
Roopa et al in 2011- 2013, 70% of essential
hypertension subjects were found to have
microalbuminuria. [11] Study by Sharan badiger et
al in 2012 showed prevalence of microalbuminuria
to be 63%. [12] The variability in prevalence may
be explained by [13] Difference in the values used
to define microalbuminuria. Different protocols
used to evaluate microalbuminuria. Difference in
the method of wurine collection. Different
characteristics of study population.

Sex distribution of microalbuminuria: In this
study, 35.2% males and 30.43% females had
microalbuminuria. In a study by Bibek Paudel et al
published in 2012, 46.7% male hypertensives and
58.7% female hypertensives were detected with
microalbumin in urine. [14]

In a study by Sabharwal et al, microalbuminuria in
male and female hypertensives was 34% and 30.7%
respectively which is very much similar to the
current study. Gopalraju Manickam
Marudhaiveeran et al in their study found
prevalence to be 55% in males and 45% in females.
[15] In the MAGIC study on the prevalence and
clinical correlates of microalbuminuria, Pontremoli
et al observed that microalbuminuria was more
common in males. [16]
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Age distribution of microalbuminuria: There is
not much difference in the prevalence of
microalbuminuria among different age groups in
this study. Also, in a study by HK Agarwal et al in
2018 that above 30 years of age, there is no much
difference in prevalence of microalbuminuria
among different age groups. [17] Gopalraju
Manickam Marudhaiveeran et al also found similar
results.

Duration of hypertension and
microalbuminuria: In the present study,
microalbuminuria was found to have significant
positive correlation with duration of hypertension
[P=0.005969]. Gopalraju Manickam
Marudhaiveeran et al also found that as the
duration of hypertension increased the prevalence
of microalbuminuria also increased [P=<0.0001].

In a study by Kumar H et al in Bengaluru, there
was positive correlation between duration of
hypertension and microalbuminuria [P=0.007]. [18]
Peter Kangwagye et al in 2018 also found similar
correlation between duration of hypertension and
microalbuminuria in 334 patients [0.001]. [19]
Pontremoli et al 1997 in the MAGIC Study have
observed that degree and prevalence of
microalbuminuria correlate with the height of BP
when office values were considered, which is even
more so with 24 hour B P.

Microalbuminuria and stage of hypertension: In
this study, microalbuminuria was present among
23.5% of stage 1 hypertensives and 45% of stage 2
hypertensives. However, the stage of hypertension
and  microalbuminuria had no statistical
significance.

This is similar to study by Syed Umar Qadri et al
published in 2013, which was studied in 60
hypertensives, where out of 30 subjects, 18 (60%)
of subjects with Microalbuminuria were having
stage II Hypertension as compared to 12 (40%) in
subjects without Microalbuminuria. There was no
statistically significant difference in Grades of
hypertension &  Microalbuminuria  groups
[p=0.071]. [20]

In study by Rita Rani Maggon et al in 2017 in 50
hypertensives, the mean diastolic blood pressure
(DBP) of patients with and  without
microalbuminuria was similar in both groups
(95.64 + 3.6 mmHg vs. 96.8 + 4.6 mmHg, P =
0.279). [21] S Jalal et al in 2001 also found no
significant correlation between microalbuminuria
and Mean Arterial Pressure.

This is in contrast to various other studies. This
could be because of small sample size or technical
errors or errors in BP measurement. [22]
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Microalbuminuria and treatment of
hypertension: In this study microalbuminuria was
found to be more in subjects on irregular treatment
or no treatment when compared to those on regular
treatment[P=<0.00001]. Similarly, Hitha et al when
studied in 150 hypertensive patients, found that
microalbuminuria was present in 22.3% not on any
treatment, 38% on irregular treatment. However,
this was not statistically significant [P=0.07]. [23]

Conclusion

Hypertension is a major health problem in the
community. Microalbuminuria has a positive
correlation with duration of hypertension and
treatment compliance. Prevalence of
microalbuminuria is more in those with longer
duration of hypertension and poor compliance to
treatment, emphasizing the importance of effective
blood pressure control. Hence it is important to
detect microalbuminuria at early stage as it enables
us to initiate appropriate management, with drugs
like ACE inhibitors, to prevent further organ
damage and reduce mortality and morbidity.
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