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ABSTRACT

There is increasing prevalence of hypertension worldwide. Hypertension is an important risk factor for
cardiovascular disease and renal disease which are the leading cause of death in the world. It is, therefore,
very important to prevent progression of hypertension into these fatal diseases through appropriate treatment
and monitoring. Microalbuminuria and dyslipidemia has been regarded as a predictor for cardiovascular and
renal dysfunction in hypertension. In this study, we have included 130 hypertensive and 100 normotensive
individuals of age > 25 years. Patients with a history of urinary tract infection, hematuria, renal failure,
women with menstruation at the time of sample collection were excluded from this study. Measurements of
anthropometric parameters; blood parameters like lipid profile, fasting blood sugar (FBS), creatinine after 8 hrs
fasting and urine parameters like microalbumin and creatinine were done. The prevalence of microalbuminuria
and macroalbuminuria is 17.7% and 3.1% respectively in hypertensive patients. Also, there was 9% prevalence
of microalbuminuria in normotensive people. There was a significant association of hypertension with
microalbuminuria and dyslipidemia. triglyceride, low density lipoprotein, high density lipoprotein, microalbumin
creatinine ratio (MCR), body mass index (BMI), waist circumference (WC) and waist hip ratio (WHR) were
significantly higher in hypertensive than in normotensive persons. These higher lipid levels, WC and MCR
in hypertensive patient are established risk factors for progressing into diabetes and cardiovascular diseases.
Hence, monitoring of these parameters would be beneficial for hypertensive patients in preventing the disease

progression in this population.
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INTRODUCTION

Hypertension affects about one billion people worldwide.
A study has shown that 26.4% of the world’s adult
population, totaling nearly one billion, had hypertension
in 2000, and this population will increase to 29%, 1.56
billion, by 2025." There are also evidences of the rise
in prevalence of hypertension in Nepal. First survey
done in 1982 found the prevalence of 6% which had
increased to 33.8% in 2007. It had also shown that there
was increase in the hypertension in both the rural and
urban population.? A study performed in a suburban area
of Kathmandu by Sharma ef a/ from Shahid Gangalal
National Heart Center have found overall prevalence of
hypertension is 19.7% and in the age group > 40 years
is 36%.°

Hypertensive individuals are at high risk of developing
cardiovascular disease and renal disease. The presence of
microalbuminuria predicts increased risk of cardiovascular
and kidney disease in hypertensive patients.** According
to the estimate by WHO 2001, CVD accounts for 29% of
all deaths and 11% of disease burden in the South-East

Asia.’ Dyslipidemia is also the established risk factor
for cardiovascular and renal tubular injury.” The decline
of renal function is further accelerated when both blood
pressure and lipids are elevated.® Also, the prevalence of
microalbuminuria and the extent of albuminuria increase
with the number of cardiovascular comorbidities (left
ventricular hypertrophy, Coronary artery disease,
cerebrovascular disease, carotid stenosis and peripheral
arterial disease).’

A study showed that microalbuminuria is present in 10 to
40% of patients with essential hypertension.'® Reducing
albuminuria is a useful therapeutic goal to minimize the
end-organ damage.'' Therefore, European and American
guidelines recommend microalbuminuria testing
for hypertensive individuals.!? There is established
association of dyslipidemia with hypertension in the
western Nepal.'> We, therefore, intended to study the
association of blood lipid level and urine microalbumin
in hypertensive individuals in the local population of
Patan so that preventive measures can be taken to control
the progression of the disease.
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Table-1: Prevalence of microalbuminuria in different conditions

Microalbuminuria
N (5%) Nowy | | Rats | Comarear® | Chi-square | p-value
Male 15(19.2%) | 63 (80.8%) | 78
Gender Female | 18 (12.1%) | 130 (87.9%) | 148 | 1.72 | 0.76-3.87 2.05 0.15
Total 33 193 226
Yes 23(17.7%) | 103(79.2%) | 124
Is‘lgllafsrtensm No 9(9%) 91(91%) 100 | 226 | 0.94-5.58 3.93 0.04
Total 36 194 226
o Yes 17 (20.5%) | 66(79.5%) 83
ggiuhgldemla No 15(10.5%) | 128(89.5%) | 143 | 2.20 | 0.97-4.99 4.31 0.03
Total 32 194 226
Yes 27 (16%) 138(84%) | 165
é‘gﬁg@igﬂm No 5 (8%) 56(92%) 61 | 244 | 0.75-6.85 2.44 0.11
Total 32 194 226

MATERIALS AND METHODS

The study is an analytical cross sectional quantitative
clinical and laboratory based study conducted in year
August 2010 to September 2011. A pre-tested semi-
structured questionnaire is administered to hypertensive
and normotensive individuals. Palpitatory method
of blood pressure measurement was used first which
was followed by auscultatory method with a properly
calibrated and validated instrument. Individuals were
allowed to seat quietly for at least 5 minutes in a chair.
Systolic Blood Pressure (SBP) was recorded at the
point at which the first of 2 or more sounds is heard and

Diastolic Blood Pressure (DBP) at the point before the
disappearance of sounds.'*

BP measurements were done in three different occasions,
aweek apart, and BP above systolic 140 and/or diastolic
90 was taken as hypertension.'

INCLUSION CRITERIA_

1. Adult individuals (25 years and above) with SBP
<120 mm of Hg and DBP <80 mm of Hg were
included as normotensive individuals.

Table-2: Comparison of different parameters between hypertensive and normotensive individuals

Hypertension status
Yes | No

Chi-square Test
Gender % (male/female) 62.0/53.6 N8 | 38.0/46.4
Parametric: Independent Sample T Test

Number Mean SD Number Mean SD
AGE (years) 130 52¢ 11 100 42 11
SBP (mm of Hg) 130 1482 19 100 120 11
DBP (mm of Hg) 130 93¢ 11 100 81 8
TC (mg/dl) 130 1928 41 100 190 36
TG (mg/dl) 130 166°¢ 91 126 143 82
LDL (mg/dl) 126 31° 13 97 27 11
VLDL (mg/dl) 126 117N 37 126 119 34
FBS (mg/dl) 130 96 Ns 16 100 93 24
MCR (mg/gmcreatinine) 130 37° 82 100 12 16
Non-Parametric: Mann-Whitney Test

Number Median IQR Number | Median | IQR
BMI (Kg/m?) 130 26.34° 4.08 100 25.31 4.50
WC (cm) 130 91° 13 100 87 15
WHR 130 0.93° 0.13 100 0.91 0.11
HDL (mg/dl) 130 44-° 8 100 44 10

Note: a=p-value<0.001, b= p-value<0.01, c=p-value<0.05
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Table-3: Comparison of different parameters between hypertensive individuals with and without microalbuminuria

| HTN without Microalbumiuria HTN with Microalbuminuria

Chi-square test
Gender % (M/F) | 36.8/ 63.2 N8 43.4/66.6
Parametric: Independent Sample T Test

N Mean SD N Mean SD
DBP(mm of Hg) 103 93 11 23 97 9
FBS (mg/dl) 103 95 12 23 102 26
SCRET (mg/dl) 103 0.78 0.16 23 0.79 0.20
MCR(mg/gmcreatinine) 103 8 7 23 60 532
Non-Parametric: Mann-Whitney Test

N Median IQR N Median IQR
AGE (years) 103 50 18 23 50 16N
SBP (mm of Hg) 103 140 25 23 150 38 NS
BMI (Kg/m?) 103 26.30 4.22 23 25.72 5.04N8
Waist (cm) 103 91 13 23 90 16N
WHR 103 0.94 0.12 23 0.93 0.13Ns
TC (mg/dl) 103 192 43 23 200 TSNS
TG (mg/dl) 103 143 73 23 152 116N
HDL (mg/dl) 103 44 9 23 44 11N
LDL (mg/dl) 103 29 15 23 30 23 N8
VLDL (mg/dl) 103 121 37 23 121 70Ns

Note: a=p-value<0.001, b= p-value<0.01, c=p-value<0.05

2. Adult individuals (25 years and above) clinically
diagnosed with hypertension (SBP >140 mm of
Hg and/ or DBP >90 mm of Hg) or an individual
with antihypertensive medication were included as
hypertensive individuals.

EXCLUSION CRITERIA

1. The individuals with proven case of secondary
hypertension, congestive heart failure, urinary tract
infection, renal disease, raised serum creatinine, fever,
ischemic heart disease and diabetes were excluded
from the study. Suspected secondary hypertension
during clinical examination and history taking was
also excluded."

2. The hypertensive individuals who were in ACE
inhibitors, ARB, Diltiazem, NSAIDS and steroids
were excluded as it affect in albumin excretion.

3. The person whose routine urine microscopic
examination showed >5 pus cells/hpf and/or >3
RBCs/hpf were excluded form the study.

Ethical approval was obtained from the Patan Academy
of Health Science Institutional Review Board. Informed
written consent was taken prior to the study from the
study population. For biochemical analysis, blood was
collected overnight fast (9-12hours) for analysis of
lipid profile, blood sugar and creatinine and random
urine sample was taken for the measurement of urine
microalbumin and creatinine and urine microalbumin
creatinine ratio (MCR) was calculated.

Microalbumin was measured from Ichroma which was
based on the immunofluorescence method from Boditech
Med Inc, Korea. Creatinine was measured by Jaffes
method for both the urine and serum sample. Fasting
blood sugar (FBS) was estimated by glucose oxidase
peroxidase method; total cholesterol and triglyceride
were measured by enzymatic method and HDL-
cholesterol was measured by the precipitation method.
The reagents were from Quimica Clinica Aplicada SA,
Spain. LDL-Cholesterol and VLDL-Cholesterol was
calculated by Friedwald Formula. These parameters were
obtained form semiautoanalyzer Hospitex diagnostics
semiautoanalyzer, Germany.

MCR less than 30 mg/gm creatinine was considered to
be normoalbuminuric, MCR 30-300 mg/gm creatinine
was considered to be microalbuminuric and MCR
more than 300 mg/gm creatinine was considered to be
macroalbuminuric.'® People with waist circumference
(WC) > 90 cm for male or WC > 80 cm for female was
considered to have abdominal obesity.!” People with
triglyceride (TG) > 200mg/dl or HDL< 40 mg/dl was
considered to be dyslipidemic.'®!” Data was entered,
cleaned and analysed using SPSS software version 16.0
for Windows.

RESULT

Of 238 people participated in the screening program,
one was found to have persistent albumunuria and 7
had pus cells >5 pus cells/hpf. Therefore these subjects
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were excluded from our study. The prevalence of
microalbuminuria and macroalbuminuria was 17.7%
and 3.1% respectively in hypertensive individuals.
Also, there was 9% prevalence of microalbuminuria in
normotensive people.

There was a significant association of hypertension
and dyslipidemia with microalbuminuria. Although we
found a positive correlation between abdominal obesity
and gender with microalbuminuria but it did not reach
statistical significance (Table-1).

TG, LDL, HDL, MCR, Body Mass Index (BMI), WC
and WHR (Waist Hip Ratio) were significantly higher
in hypertensive than in normotensive persons. Males
have higher prevalence of hypertension compared to
females. TC (Total cholesterol), VLDL and FBS were
not significantly different. There was higher prevalence
of hypertension in male compared to female but was
not statistically significant (Table-2). Hypertensive
individuals showed significantly more often MCR in
HTN with microalbuminuria and Females had higher
prevalence of microalbuminuria compared to males in
hypertensive individuals (Table-3).

Categorization of hypertension with abdominal obesity
and dyslipidemia into different categories suggests
HTN with abdominal obesity (Table-4) and HTN with
dyslipidemia (Table-5) showed significantly higher
association with MCR, lipid level, BMI, WC and WHR
rather than hypertension alone. There was significantly
higher age in the only hypertensive individuals and
hypertensive with abdominal obesity or dyslipidemia
compared to the normal individuals.

The duration of hypertension was not in significant
correlation with the occurrence of microalbuminuria
in hypertensive individuals. There was no significant
association of smoking, alcohol drinking, dietary habit
and family history of hypertension in hypertensive
individuals.

DISCUSSION

The prevalence of microalbuminuria in the hypertensive
population was 17.7% which was lower than the
prevalence study done in an Indian population reported
by Hitha ef al which was 26.67%" and a Japanese
population which was 36.1%.?° Other studies showed
21.2% prevalence of microalbuminuria in hypertensive

Table-4: Comparison of different parameters between individuals without obesity and hypertension with only obesity, only
hypertension and both obesity and hypertension\

Without Abdominal Abdominal obesity HTN without Abdominal obesity

obesity and HTN without HTN Abdominal obesity and HTN
Parametric: Independent Sample T Test

N Mean SD N Mean SD | N Mean SD N Mean SD
AGE (years) 31 43 14 66 42N8 9 30 50° 12 | 103 522 11
SBP
(mm of Hg) 31 120 12 66 12108 11 | 30 142+ 22 | 103 149+ 19
DBP
(mm of Hg) 31 79 10 66 82 NS 7 30 90? 13 103 942 11
TG (mg/dl) 31 133 95 66 149 NS 76 | 30 | 132N 59 | 103 175¢ 96
LDL(mg/dl) 30 24 11 64 28NS 11 | 30 27N 12 99 32° 13
FBS (mg/dl) 31 93 27 66 93 NS 23 | 30 90 NS 9 103 97 NS 17
MCR (mg/
gmcreatinine) | 31 10 8 66 1388 19 | 30 18N8 25 | 103 42¢ 90
Non-Parametric: Mann-Whitney Test

N Median | IQR | N | Median | IQR | N | Median | IQR | N | Median | IQR
BMI (Kg/m?) 31 21.89 | 3.78 | 66 | 26.51° | 435 | 30 | 23.60™N | 3.07 | 103 | 27.11* | 3.85
Waist 31 77 7 66 93+ 11 | 30 TONS 13 103 93 9
WHR (cm) 31 0.81 0.13 | 66 094+ | 0.09 | 30 | 0.87™ | 0.15 | 103 | 0.95* | 0.11
TC (mg/dl) 31 186 47 66 189S 42 | 30 | 187™s 45 103 | 197N8 51
HDL (mg/dl) 31 46 13 66 43NS 10 | 30 44 N8 13 99 43 N8 8
VLDL (mg/dl) |30 121 45 64 117N 39 | 30| 117™ 35 | 103 | 121™8 44
SCRET (mg/dl) | 31 8.76 |10.17| 66 | 646N | 813 | 30 | 9.80N |15.32| 103 | 14.71™5 | 21.86

Note: a=p-value<0.001, b= p-value<0.01, c=p-value<0.05

160



BR Maharjan et al

Table-5: Comparison of different parameters between individuals without dyslipidemia and hypertension with only
dyslipidemia, only hypertension and both dyslipidemia and hypertension

Without Dyslipidemia HTN without
dyslipidemia and HTN without HTN Dyslipidemia Dyslipidemia and HTN

Parametric: Independent Sample T Test

N Mean SD N Mean SD N Mean SD N Mean SD
SBP
(mm of Hg) 65 120 12 34 121M 9 79 146° 20 52 151° 18
DBP
(mm of Hg) 65 80 9 34 82N 6 79 922 12 52 95° 11
HDL (mg/dl) 65 49 14 34 382 6 79 47N 5 52 40° 6
FBS (mg/dl) 65 94 29 34 91ns 9 79 95Ns 15 52 97N 17
MCR (mg/
gmcreatinine) 65 9 8 34 17N 24 79 34° 78 52 42°b 87
Non-Parametric: Mann-Whitney Test

N | Median IQR N Median | IQR N Median | IQR N Median IQR
AGE (years) 65 39 19 34 40N 11 79 50° 18 52 522 15
BMI (Kg/m?) 65 24.44 4.93 34 | 26.18%|3.11| 79 | 26.37° | 4.33 | 52 26.30° | 4.69
Waist (cm) 65 86 18 34 ao™ 10 79 90¢ 13 52 91.5° 11.5
WHR 65 0.91 0.14 34 | 0.92™ [(0.09| 79 | 0.92™ | 0.11 | 52 0.95° 0.14
TC (mg/dl) 65 192 40 34 178 43 79 200N 46 52 187N 59
TG (mg/dl) 65 116 68.5 34 127¢ 117 | 79 125N 61 52 2032 100
LDL (mg/dl) 65 23 14 34 25N 23 79 25N 13 52 412 19.5
VLDL (mg/dl) 65 122 41.5 34 106° 41 79 128N 40 52 107¢ 43
SCRET (mg/dl) | 65 0.81 0.16 34 0.80" |0.13| 79 0.8 0.2 | 52 0.80M 0.26

Note: a=p-value<0.001, b= p-value<0.01, c=p-value<0.05

population.??> The prevalence of macroalbuminuria
in the hypertensive population was 3.1% which was
comparable to the Japanese population prevalence of
2.1%.

Hypertension and dyslipidemia had been reported to be
independently associated with microalbuminuria.®?**
Our study also showed that hypertension and
dyslipidemia significantly predicts the risk of developing
microalbuminuria. Moreover, we observed the composite
effect of hypertension and dyslipidemia / abdominal
obesity to be a stronger predictor of developing
microalbuminuria compared to their individual effect
which was similar to the study done by Sanad et al.*

This study which was conducted in the population of
Central Nepal showed a significant association with
the deranged lipid profile with hypertension which was
similar to the study done in the Western'® and Eastern®
Nepal. Therefore, in Nepalese population deranged lipid
profile can be the important risk factor for progressing
hypertension into diabetes and cardiovascular disease.

The hypertensive individuals were categorized into two,
based on the presence of abdominal obesity. There was
significant association of hypertension with abdominal
obesity with deranged lipid profile compared to the

hypertensive patient without abdominal obesity. It,
therefore, indicates that hypertension and abdominal
obesity is stronger predictor of deranged lipid profile
than hypertension alone.

The result also showed the higher prevalence of
hypertension in elderly individuals with males affected
more which was comparable to study done by Ohmaru
et al.*® There was also no significant difference in age
between the microalbuminuric and normoalbuminuric
hypertensive individuals unlike Ohmaru which showed
significant microalbuminuria in higher age groups.

These results indicate that it is very important to do
preventive intervention in hypertensive individuals to
minimize the risk factor. Moreover, early intervention
would prevent hypertensive individuals from
developing other complicated diseases like diabetes
and cardiovascular diseases which would be very
expensive not only for the patient himself/herself but
would be great loss for the country too. Further, cohort
study would be necessary in the study population so that
its impact of intervention could be known which then
could be translated in other population to minimize the
progression of hypertension to complicated diseases.

In hypertensive persons the prevalence of
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microalbuminuria is significantly higher than in
normotensive persons. There is significantly higher
lipid levels, WC and MCR in hypertensive patient
which are established risk factors for progressing into
diabetes and cardiovascular diseases. The prevalence
of microalbuminuria is also higher in persons with
dyslipidemia and abdominal obesity. The combination
of dislipidemia and abdominal obesity in hypertensive
individuals is highly predictive for microalbuminuria.

ACKNOWLEDGEMENTS

The research grant for this study was awarded from
Faculty Research Grant 2065/2066, University Grant
Commission (UGC), Sanothimi, Nepal in the category
of Medicine and Nursing. [ would like to thank UGC for
the support and suggestions to accomplish this project.

REFERENCES

1. Kearney PK, Whelton M, Reynolds K, Muntner P, Whelton
PK, He Jiang. Global burden of hypertension: analysis of
worldwide data. Lancet 2005; 365: 217-23.

2. http://www.nhs.org.np, Nepal Hypertension Society, sited
on 14" May 2009.

3. Sharma D, Man BKC, Rajbhandari S e al. Study of
Prevalence, Awareness, and Control of Hypertension in a
Suburban Area of Kathmandu, Nepal. Indian Heart J 2006,
58:34-7.

4. Yudkin JS, Forrest RD, Jackson CA. Microalbuminuria as
predictor of vascular disease in non-diabetic subjects: Lancet
1988; 2: 530-3.

5. Borch-Johnsen K, Feldt-Rasmussen B, Strandgaard S et
al. Urinary albumin excretion: An independent predictor of
ischemic heart disease. Arterioscler Thromb Vasc Biol 1999;
19: 1992-7,

6. WHO. Health situation in South East Asia Regions. WHO,
Geneva.2002.

7. Muntner P, Coresh J, Smith JC, Eckfeldt J, Klag MJ.
Plasma lipids and risk of developing renal dysfunction:
The Atherosclerosis Risk in Communities Study. Kidney
International 2000; 58: 293-301.

8. Manttari M, Tiula E, Alikoski T, Manninen V. Effects of
hypertension and dyslipidemia on the decline in renal
function. Hypertens 1995; 26: 670-5.

9. Mahfoud F, Ukena C, Pdss J et al. Microalbuminuria
independently correlates to cardiovascular comorbidity
burden in patients with hypertension. Clin Res Cardiol. 2012
Apr 7. [Epub ahead of print]

10. Agrawall B, Berger A, Wolf K et al. Microalbuminuria
screening by reagent strip predicts cardiovascular risk in
hypertension. J Hypertens 1996; 14: 223-8.

11. Ochodnicky P, Henning RH, van Dokkum RP, de Zeeuw D.
Microalbuminuria and endothelial dysfunction: emerging

targets for primary prevention of end-organ damage. J
Cardiovasc Pharmacol 2006(Suppl 2); 47: 151-62.

12. Mancia G, De Backer G, Dominiczak A et al. 2007 Guidelines
for the Management of Arterial Hypertension: The Task Force
for the Management of Arterial Hypertension of the European
Society of Hypertension (ESH) and of the European Society
of Cardiology (ESC). J Hypertens 2007; 25: 1105-87.

13. Baral N, Jha P, Sridhar MG, Karki P, Sharma SK, Khambu
B. Association of lipid profile and body mass index (bmi)
in Hypertensive individuals of Eastern Nepal. J Nepal Med
Assoc 2006; 45: 306-9.

14. Chobanian AV, Bakris GJ, Black HR et al. Seventh Report
of the Joint National Committee on Prevention, Detection,
Evaluation, and Treatment of High Blood Pressure. The INC
7 Report. J Nepal Med Assoc 2003; 289: 2560-72.

15. Hitha B, Pappachan JM, Pillai HB et al. Microalbuminuria in
patient with essential hypertension and its relationship with
target organ damage: An Indian experience. Saudi J Kid Dis
Transp 2008; 19: 411-9.

16. Guy M, Newall R, Borzomato J, Kalra PA, Price C. Diagnostic
accuracy of the urinary albumin: creatinine ratio determined
by the CLINITEK Microalbumin and DCA 2000+ for the
rule-out of albuminuria in chronic kidney disease. Clin Chim
Acta 2009; 399: 54-8.

17. Alberti KG, Zimmet P, Shaw J. IDF epidemiology task force
consensus group. The metabolic syndrome: a new worldwide
definition. Lancet. 2005; 366: 1059-62.

18. Australian Diabetes Society. Diabetic dyslipidaemia-
Australian Diabetes Society position statement. Med J
Australia 1995; 162: 91-3.

19. National Heart Foundation and Australian Institute of Health.
Risk Factor Prevalence Study No. 31989. Canberra: National
Heart Foundation and Australian Institute of Health, 1990.

20. Ohmaru N, Nakatsu T, Izumi R ef al. Distribution Pattern of
Urine Albumin Creatinine Ratio and the Prevalence of High-
Normal Levels in Untreated Asymptomatic Non-Diabetic
Hypertensive Individuals. Intern Med 2011; 50: 1621-9.

21. Bramlage P, Wittchen HU, Pittrow D et al. [Diabetes,
hypertension and microalbuminuria in primary care]. Fortschr
Med Orig 2003. 121(Suppl 1): 33-8.

22. Bramlage P, Pittrow D, Lehnert H et al. Frequency of
albuminuria in primary care: a cross sectional study. Eur J
Cardiovasc Prev Rehabil 2007; 14: 107-13.

23. Zhou JM, Cui XT, Jin XJ, Zhou J, Ge JB. Association between
the urinary microalbumin/creatinine ratio and cardiovascular
risk factors among elderly community subjects. Zhonghua
Xin Xue Guan Bing Za Zhi 2011; 39: 463-7.

24. Sanad M, Gharib A. Evaluation of microalbuminuria in obese
children and its relation to metabolic syndrome. Pediatr
Nephrol 2011; 26: 2193-9.

25. Maharjan BR, Jha JC, Vishwanath P, Alurkar VM, Singh
PP. Oxidant-antioxidant Status and Lipid Profile in the
Hypertensive Patients. J Nepal Health Res Counc 2008;
6: 63-8.

162





