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ABSTRACT:

BACKGROUND: Hypertension increases the risk for a variety of cardiovascular diseases. Patients with
microalbuminuria are at increased risk not only for preclinical nephropathy but also for cardiovascular morbidity. Left
ventricular hypertrophy is a potent independent predictor of cardiovascular events in hypertensive patients. Hence this
cross sectional study was conducted to examine whether microalbuminuria is associated with LVH in non-diabetic
hypertensive patients. MATERIALS AND METHODS: The study was done primarily among inpatients of
Yenepoya Medical College Hospital, Deralakatte, Mangalore, Karnataka state located in South India. The study
included cases with essential hypertension who met predefined criteria. One hundred thirty-five cases with essential
hypertension were enrolled in the study after informed consent and excluding patients with diabetes mellitus,
macroalbuminuria, secondary hypertension, CKD, urinary tract infections and acute febrile illness. Urine
microalbumin spot was measured in allessential hypertensive patients. eGFR was calculated by Cockroft and Gault
formula. 2DECHO was done to look for left ventricular hypertrophy. RESULTS AND OBSERVATIONS: In this
study, it was found that out of 135 enrolled patients, 60 patients (44.4%) had microalbuminuria and 75 patients
(55.6%) had normoalbuminuria. 41 patients (30.4%) found to have left ventricular hypertrophy, out of which 27
patients had microalbuminuria. Mean urine microalbumin level among patients who had LVH was 65.3 which were
clinically significant. The correlation between increased microalbuminuria and presence of left ventricular
hypertrophy was found to be statistically significant. CONCLUSION: Microalbuminuria is associated with LVH in
essential hypertensive patients and thus may serve as an early marker of LVH and help in identifying patients at
increased cardiovascular risk.
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INTRODUCTION:

Non-communicable diseases are important causes of
mortality and morbidity in India.! Among them,
hypertension is one of the significant health problems
worldwide. Hypertension is considered one of the
foremost causes of chronic disease-related morbidity
worldwide. It is estimated that the disability resulting
from hypertension is about 9.2 crores atthe global
level, and the estimated mortality is 76 crores
since 2011. The incidence ofhypertension in India is
around 10% of the adult population.? The majority of
these  hypertensive  patients  have  essential
hypertension, defined as a rise in blood pressure (BP)
of unknown cause.® Essential hypertension remains a
major modifiable risk factor for cardiovascular disease
(CVD) despite fundamental advances in our
understanding of its pathophysiology and the

availability of effective treatment strategies. High
blood pressure (BP) increases coronary vascular artery
disease risk for millions of people worldwide, and
there is evidence that the problem is only getting
worse.* Here, its control of BP which plays a part in
the pathogenesis of the disorder. The world health
organization itself stated that with uncontrolled
hypertension, which is defined as a rise of systolic
blood pressure more than 140mmHg and diastolic
blood pressure more than 90mmHg, the risk of
cerebral, retinal, cardiac, and renal events is
increased. Hence, there will be an increase in
hypertension-related complications like coronary heart
disease, stroke, chronic kidney disease, and
retinopathy.® Hypertension plays a crucial role in the
development of left ventricular hypertrophy (LVH).
LVH is a strong, independent predictor of
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cardiovascular events and all-cause mortality. Patients
with LVVH are at increased risk for coronary artery
disease, stroke, congestive heart failure, and sudden
cardiac death.°

The National Kidney Foundation of the United States
defines MA as wurine albumin excretion of
approximately 30-300 mg/day in non-ketotic sterile
urine.® In essential hypertensives, an increased
transglomerular passage of albumin may result from
several mechanisms — hyperfiltration, glomerular basal
membrane abnormalities, endothelial dysfunction, and
nephrosclerosis.” Microalbuminuria at levels too low
to detect with standard dipstick tests are at increased
risk not only for preclinical nephropathy but also for
cardiovascular morbidity and other target organ
damage.®

Despite the widely recognized dangers related to
uncontrolled hypertension, the disease remains
inadequately treated in most patients, mainly due to its
asymptomatic nature even when it progressively
damages multiple organ systems.®

Hence this study aims to examine whether
microalbuminuria is associated with LVH in non-
diabetic essential hypertensive patients.

AIMS AND OBJECTIVES:
This study was conducted to examine whether
microalbuminuria is associated with LVH among
essential hypertensive patients.

METHODS:
Study Type: The study was a Cross-Sectional study.

RESULTS:

Study Place: The study was done primarily among
inpatients of Yenepoya Medical College Hospital,
Deralakatte, Mangalore, Karnataka state located in
South India.

Study Period: The study was conducted for a period
of two years from November 2018 to November
2020. One hundred thirty-five patients were selected
for this study after getting informed consent and
ethical clearance.

Selection Criteria: Patients admitted to our hospital,
having the age of more than 25 years with essential
hypertension (undergoing treatment as well as newly
detected) after excluding Diabetesmellitus, secondary
hypertension, chronic kidney disease (creatinine
>1.5 mg/dl), urinary tract infections, acute febrile
illnesses were enrolled in this study.

Blood pressure was measured according to the JNC 8
guidelines. Urine microalbumin spot was measured in
all essential hypertensive patients. eGFR was
calculated by Cockroft and Gault formula. 2D ECHO
was done to look for Left ventricular hypertrophy. All
information was collected in a proforma.

STATISTICAL ANALYSIS:

Data analyzed by descriptive statistics such as mean,
standard deviation, percentages, tables and graphs.
Chi-square was applied to test the statistical
association between qualitative variables. An unpaired
t-test was applied to test the mean difference between
two quantitative groups. p<0.05 considered statistically
significant.

Majority of patients in the study group were males (68.1%) and belongs to the agegroup more than 60 (52.6%).

Table 1: Gender of the cases in the stud

Gender Number Percentage
Male 92 68.1

Female 43 31.9
Total 135 100.0

Distribution of the study subjects according to

= Male =Female

Graph 1: Gender of the cases in the study
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Table 2: Distribution of the study subjects according to age group and gender

Percent

group and gender

B 5 - 10years, Male,
25.90%

ge group(years) Gender Total
Male Female

<40 7 3 10
5.2% 2.2% 7.4%

40 — 60 35 19 54
25.9% 14.1% 40.0%

> 60 50 21 71
37.0% 15.6% 52.6%

Total 92 43 135
68.1% 31.9% 100.0%

Distributic)Jr1>clﬁ’L§igf'(q flﬁdy subjects according to age

® > 10years, Female,

B 5. 10years, Females 609,

14.10%

Graph 2: Distribution of the study subjects according to age group and gender

On evaluating the duration of hypertension, 81 cases (60%) had hypertension durationof fewer than 5 years. 35.6% of
the study population were having hypertension for the duration between 5 and 10 years this was followed by 6 cases
accounting for 4.4% of the study population having hypertension for more than 10 years. Our study group had

majorityof patients who had hypertension for less than 5 years because most of the patients withlonger duration
of hypertension had frank albuminuria and was excluded from the study.

Table 3: Distribution of the study subjects according to the duration of hypertension

nsion duration(years)

Number Percentage
<5 81 60.0
5-10 48 35.6
> 10 6 4.4
Total 135 100.0
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B Percent, <5 years,

tion of the study subjects according to
duration of hypertension
® Percent,5- 10
years, 35.6
® Percent,> 10
years, 4.4
Hype -ation -

Graph 3: Distribution of the study subjects according to the duration of hypertension

Percent

Out of 135 study subjects, 60 patients had microalbuminuria which accounts for 44.4 percentages and 75
patients did not have microalbuminuria.

Table 4: Distribution of the study subjects according to urine microalbuminuria

Urine microalbuminuria Number Percentage
Absent 75 55.6
Present 60 44.4
Total 135 100.0

] Perr.'enr,-Abseut,

Distributien of the study subjects according to

Percent

e microalbuminu‘l"far‘feﬁ-}fz’e““‘a
Urine lcoabumu.

Graph 4: Distribution of the study subjects according to urine microalbuminuria
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Table 5: Distribution of the study subjects according to LVH

LVH Number Percentage
Absent 94 69.6
Present 41 30.4
Total 135 100.0
. B Percent, Absent, . X
Di the study subjects according to
LVH
- B Percent, Present,
g 30.4
S /
LVH

Graph 5: Distribution of the study subjects according to LVH

In this study out of 135 essential hypertensive patients, 41 patients had LVVH. So theincidence of LVH among
essential hypertensive’s 30.4%.

Table 6: Unpaired t-test comparing mean urine microalbumin levels

Urine Urine Microalbumin levels (mg/l) Mean
microalbumin N |Mean Standard Deviation (difference |p-value*
Present 60 86.57 48.80
/Absent 75 10.12 2.44 76.44 0.001

*Unpaired t-test

est comparing mean urine
icralbumin levels

Mean,
Absent, ..

/

Urine microalbumin _

Graph 6: Unpaired t-test comparing mean urine microalbumin levels

Mean (Urine microalbumin)
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In this study mean microalbumin levels among essential hypertensive patients havingmicroalbuminuria is 86.57 and

among no microalbuminuria patients is 10.12 mg/I.

Table 7: Unpaired t-test comparing mean urine microalbumin levels with LVH

Urine Microalbumin levels (mg/l) Mean p-
LVH N Mean| Standard Deviation |difference value*
Present 41 70.92 66.22
Absent 94 32.40 35.61 38.52 0.001

*Unpaired t-test

B Mean,
Unpaired:d test comparing mean urine
7

Mean (urine micralbumin)

bumin levels with LVH

Mean,
Abse...

Graph 7: Unpaired t-test comparing mean urine microalbumin levels with LVH

It was observed that in this study mean urine microalbumin level among those who had LVH was 70.92 mg/l (SD-
66.22mg/1) and it was 32.4 mg/l (SD -35.61) among those whodid not have LVVH which was clinically significant (p-

value- 0.001).

DISCUSSION:

Hypertension is a major public health problem all over
the world. It is one of the most important causes
leading to mortality and morbidity when it is
undiagnosed and inadequately  controlled .
Microalbuminuria is commonly seen in patients with
essential hypertension and is a predictor of
cardiovascular, renal dysfunction, and subsequent
mortality. Hence this study is done to examine
microalbuminuria as an early marker for left
ventricular hypertrophy in essential hypertensive
patients.

Prevalence of Microalbuminuria: In this study,
prevalence of microalbuminuria among essential
hypertensive patients was 44.4% (60 among 135
patients). In a similar study conducted by Bibek
Paudal and team in the year 2012, the prevalence of
microalbuminuria was 51.88%.° In another study

conducted by Stalin and co-workers, it was 56%.%
Prevalence of microalbuminuria among essential
hypertensive patients was 57.7% in a study conducted
by Pragatebhole et al in the year 2015.** A similar
study conducted in the year, 2018 by Aggarwal HK?
showed the prevalence of microalbuminuria was 47%.
Age and Sex Distribution: It was observed in this
study, among 10 patients who were less than 40
years of age, 2 patients had microalbuminuria.
Twenty-three patients had microalbuminuria among
54 patients who were in the 40-60 year age group.
Among

71 patients who had more than 60 years of age, 35
patients had microalbuminuria. Ninety-two patients in
the study group were male and 43 were female.
Among 92 male patients, 44 patients had
microalbuminuria.
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LVH and Microalbuminuria: LVH was present
among 41(30.4%) essential hypertensive patients and
among them 27 patients had microalbuminuria. Mean
urine microalbumin level among patients who had
LVH was 65.3 which were clinically significant.
Similar results of a positive correlation between
microalbuminuria and the presence of LVH among
hypertensive patients were also seen in studies
conducted by Pontremoli*? and Aggarwal HK et al.?

CONCLUSION:

In this study it was observed that presence of Left
ventricular hypertrophy was higher among essential
hypertensive patients with microalbuminuria than in
patients  without = microalbuminuria and  was
statistically significant. There is a positive correlation
between thepresence of microalouminuria and LVH in
essential hypertensive patients. Hence
microalbuminuria can be taken as an early marker for
Left ventricular hypertrophy in essential hypertensive
patients and in such patients cardiac screening is
required to look for hypertensive heart disease.

REFERENCES:
1. Gupta R, Xavier D. Hypertension: The

most  important ~ non-communicable
disease risk factor in India. Indian Heart
Journal. 2018;70(4):565-572.

2. Aggarwal HK, Jain D, Mor S, Yadav
RK, Jain P. Prevalence, and clinical
correlatesof microalbuminuria in patients
with essential hypertension — A tertiary
care center cross-sectional study. Journal
of the Association of Physicians of India.
2018;66(5):30-4.

3. Jalal S, Sofi FA, Alai MS, Sidiqgi MA,
Bhat MA, Khan KA, et al. Prevalence of
microalbuminuria in essential

hypertension: A study of patients with

mild to moderate hypertension. Indian J

Nephrol. 2001;11:6-11.

OA, Oparil S.

hypertension: part I:

etiology. Circulation. 2000;101(3):329-

4. Carretero Essential

definition and

10.

11.

12.

35.

Beevers G, Lip GY, O&#39;Brien E. The
pathophysiology of hypertension. Br Med
J. 2001;322(7291):912-6.

Krauser DG, Devereux RB. Ventricular
hypertrophy and hypertension: Prognostic
elements and implications for
management. Herz. 2006;31(4):305-16.
Sabharwal RK, Singh P, Arora MM,
Somani BL, Ambade V. Incidence of
microalbuminuria in
patients. Indian J Clin
2008;23(1):71-5.

Kumar BN, Dara C. A clinical study of

hypertensive

Biochem.

significance of microalbuminuria in
essential hypertension. Indian J Applied
Research. 2018;8(2):63-5.

Poudel B, Yadav BK, Nepal AK, Jha B,
Raut KB. Prevalence and association of
microalbuminuria in essential
hypertensive patients. N Am J Med Sci.
2012;4(8):331-5.

Stalin BJ, Manohar K, Sammaiah P. A
study of significance of microalbuminuria
in essential hypertension. J Assoc
Physicians India. 2014;62:56-9.

Nair SS, Kannath M. Microalbuminuria
in essential hypertension and
itsrelationship to target organ damage. J
Evolution Med Dent Sci.
2018;7(36):3929-34.

Roberto P, Sofia A, Ravera M.
Prevalence of clinical correlates of
microalbuminuria in essential
MAGIC

Microalbuminuria: A Genoa investigation

hypertension:  the study.

IIMSCRR: May-June 2023

Page | 600



on complications. Hypertension.
1997;30(5):1135-43.

How to Cite:

Gopika Kamal, Rahimulla Shaik, Safdar Aftab A, & Abdul
Rehaman. (2023). MICROALBUMINURIA AS AN
EARLY MARKER FOR LEFT VENTRICULAR
HYPERTROPHY IN ESSENTIAL HYPERTENSIVE
PATIENTS. International Journal of Medical Science in
Clinical Research and Review, 6(03), Page: 594-601.
Retrieved from
https://ijmscrr.in/index.php/ijmscrr/article/view/543
http://doi.org/10.5281/zen0do.7968781

© Gopika Kamal, Rahimulla Shaik, Safdar Aftab A, &
Abdul Rehaman. (2023). Originally Published in the Journal
of “International Journal of Medical Science in Clinical
Research and Review”(https://ijmscrr.in), 25.May.2023.
This is an open-access article distributed under the terms of
the Creative Commons Attribution License
(https://creativecommons.org/licenses/by/4.0/)

IIMSCRR: May-June 2023

Page | 601


https://ijmscrr.in/index.php/ijmscrr/article/view/543
http://doi.org/10.5281/zenodo.7968781

	REFERENCES:

