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INTRODUCTION 

Microalbuminuria develops from progressive, 

subclinical, structural and functional changes within the 

kidney and represents a sensitive marker of early renal 

disease.
[1,2]

 Microalbuminuria is typically defined as a 

24-h urinary albumin excretion rate (UAE) of 30-300mg 

(20-200µg/min) or urinary albumin: creatinine ratio 

(UACR) of 2.5-30mg/mmol in men, 3.5-30mg/mmol in 

women.
[3]

 The association between renal and 

cardiovascular (CV) pathologies in advanced kidney and 

heart disease is well characterised; however, in early 

disease, these associations are less clearly defined.
[4]

 In 

addition to being an early sign of kidney damage, 

microalbuminuria is a marker of inflammatory process. It 

is often found in patients with essential hypertension or 

glucose intolerance. These latter observations suggest 

that it may be involved in early vascular damage and 

could be used to predict the onset and progression of CV 

disease.
[1]

 In 1999, World Health Organization (WHO) 

identified microalbuminuria as a component of metabolic 

syndrome; an indication that microalbuminuria is 

recognised as a predictor of CV mortality.
[5,6]

 The WHO 

definition of metabolic syndrome has been challenged, as 

microalbuminuria is usually seen in patients with 

diabetes and is a marker of diabetic rather than overt 

nephropathy.
[7]

 Microalbuminuria, how ever, has now 

been demonstrated to be a sensitive and early predictor 

of CV risk in patients with essential hypertension 

regardless of their diabetic status or whether they have 

existing renal disease.
[8,9]

 Even very low levels of 

microalbuminuria are strongly correlated with CV 

risk.
[10-13] 

Early identification of a patient at risk of CV 

events provides an opportunity for early treatment, to 

slow the progression of disease. Screening for 

microalbuminuria is a sensitive, reliable and accessible 

test for renal disease and CV morbidity or mortality. 

Because microalbuminuria has been shown to predict CV 

events - both in patients with hypertension with or 
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ABSTRACT 

Background: Microalbuminuria develops from progressive, subclinical, structural and functional changes within 

the kidney and represents a sensitive marker of early renal disease. Microalbuminuria is typically defined as a 24-h 

urinary albumin excretion rate (UAE) of 30-300mg (20-200µg/min) or urinary albumin: creatinine ratio (UACR) 

of 2.5-30mg/mmol in men, 3.5-30mg/mmol in women. The aim of this study was to determine prevalence and 

association of urinary microalbuminuria (MAU) in patients with   hypertension and/or type 2 diabetes mellitus 

(DM). Methods: The study was a prospective, cross sectional and observational study conducted on patients with 

hypertension with or without type 2 diabetes mellitus of KIMS Hospital and Research Centre, Bangalore. The 

main outcome measures were the prevalence of MAU as assessed by fully automated immune turbidometry 

method and blood pressure. Demographic variables, presence of co morbidities, use of cardiovascular and 

antidiabetic drugs and biochemical variables were also analyzed. Results: A total of 150 patients (50 with 

hypertension, 50 with both DM and hypertension and 50 controls), 66%woman, were included in the study. 

Overall prevalence of MAU was 86% in patients with DM and hypertension, 76% in patients with hypertension. In 

multivariate analysis, predictors for MAU were the presence of DM or hypertension, HbA1c, male, age, blood 

pressure, and total cholesterol and triglyceride TG. Conclusion: Hypertension and DM are the established risk 

factors for cardiovascular disease and renal disease. Routine MAU screening by turbidometry method would help 

identify individuals at risk and increase awareness of kidney disease and TOD. 
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without diabetes - the 2007 ESH/ESC (European Society 

of Hypertension (ESH) and the European Society of 

Cardiology (ESC) guidelines recommend screening for 

microalbuminuria in all patients with hypertension.
[14]

 

The JNC-7 report states that 'the presence of 

albuminuria, including microalbuminuria, even in the 

setting of normal GFR, is also associated with an 

increase in CV risk' and recommends annual screening 

for microalbuminuria in high-risk groups, such as those 

with diabetes or renal disease and optional in other 

hypertensive.
[15] 

The level of albumin protein produced 

by microalbuminuria can be detected by special albumin-

specific urine dipsticks. A microalbumin urine test 

determines the presence of the albumin in urine. In a 

properly functioning body, albumin is not normally 

present in urine because it is retained in the bloodstream 

by the kidneys. An albumin level above the upper limit 

values is called "macroalbuminuria", or sometimes just 

albuminuria. Sometimes, the upper limit value is given 

as one less (such as 300 being given as 299) to mark that 

the higher value (here 300) is defined as 

macroalbuminuria.
[16] 

To compensate for variations in 

urine concentration in spot-check samples, it is helpful to 

compare the amount of albumin in the sample against its 

concentration of creatinine. This is termed the 

albumin/creatinine ratio (ACR)
[17]

 and microalbuminuria 

is defined as ACR ≥3.5 mg/mmol (female) or 

≥2.5 mg/mmol (male),
[18]

 or, with both substances 

measured by mass, as an ACR between 30 and 300 µg 

albumin/mg creatinine.
[19]

 For the diagnosis of 

microalbuminuria, care must be taken when collecting 

sample for the urine ACR. An early morning sample is 

preferred. The patient should refrain from heavy 

exercises 24 hours before the test. A repeat test should be 

done 3 to 6 months after the first positive test for 

microalbuminuria. Lastly, the test is inaccurate in a 

person with too much or too little muscle mass. This is 

due to the variation in creatinine level, which is produced 

by the muscle.
[20]

  

 

The objective of  this study was  to find out the 

prevalence and association of urinary microalbuminuria 

in patients with hypertension and/or type 2 diabetes 

mellitus (DM) at KIMS hospital Bangalore, to examine 

the differences in the distribution of MAU in the three 

groups (hypertensive, hypertensive diabetic and 

normotensive non-diabetic) studied and the association 

of different Clinical and epidemiological variables with 

MAU in each of the subgroups, to evaluate possible 

relationship among microalbuminuria and lipid 

parameters, to evaluate whether the use of different 

antihypertensive drug classes in general practice 

influences microalbuminuria level in non diabetic 

subjects. 

 

METHODS 

The study was a prospective, cross sectional and 

observational study conducted on patients with 

hypertension with or without type 2 diabetes mellitus of 

KIMS Hospital and Research Centre, Bangalore. The 

study was approved by the Institutional Ethical 

Committee. Participants who met the inclusion and 

exclusion criteria were divided into three groups 

(hypertensive, hypertensive diabetic and control group). 

The study participants included patients aged ≥18 years 

with hypertension, with or without type 2 DM. (Blood 

pressure [BP] ≥140/90 mmHg or under antihypertensive 

therapy) and/or diagnosed DM (fasting blood glucose 

≥126 mg/dl, random blood sugar ≥200 mg/dl or under 

oral anti diabetics [OADs] and/or insulin). Pregnant, 

menstruating or breastfeeding women, patients with 

urinary tract infection, patients aged less than 18 years 

were excluded. Type 1 DM, autoimmune disease or 

receiving treatment with oxytetracycline, and those 

participating in physical activity in the previous 24 

hours, all of which increase the likelihood of a false 

positive result for MAU (Microalbuminuria) were also 

excluded from the study. Inclusion criteria for the control 

group were: age ≥18 years, BP <140/90 mmHg, fasting 

blood glucose <110 mg/dl and not taking 

antihypertensive medication or OADs (Oral antidiabetic 

drugs) or insulin. 

 

STUDY DESIGN AND PROCEDURES 

Demographic details and medical history was collected 

from the patients and physical examination was 

performed by the physician. BMI was calculated. 

Biochemical profiles measured included parameters like 

total cholesterol (TC), high density lipoprotein 

cholesterol (HDL-C), low density lipoprotein cholesterol 

(LDL-C), triglyceride (TG), creatinine, and albumin and 

Fasting blood sugar (FBS) and random blood sugar 

(RBS) from all participants. The urine sample was 

estimated for urinary microalbuminuria and creatinine 

and albumin. Laboratory standard operation procedures 

were maintained for all laboratory analysis. Urine sample 

microalbuminuria was measured by using a fully 

automated immune turbidometry method. The levels of 

MAU considered in the analysis should be ≥30 mg/l. 

 

STATISTICAL ANALYSIS 

Results were expressed as mean± SD or percentage 

where appropriate Statistical analyses were performed 

using the (SPSS version). Chi-square tests were used to 

determine the relationship between variables. Bivariate 

relationships were expressed as odd ratio. 

 

RESULT 

(Table 1, 2) show the group of hypertensive patients 

comprised of 50(33.33%) individuals, 31(62%) of whom 

were females and 19(38%) were males; the group of 

hypertensive diabetic patients included 50(33.33%) 

individuals of which 28(56%) were females and 22(44%) 

were males and the control group comprised of 

50(33.33%) individuals 10(20%) males and 40(80%) 

females. 
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Table 1 Distribution of the sample among the three groups studied. 

Subgroup Number Percentage% 95%Cl 

Hypertensive 50 33.33 
21.35925 ≤ x ≤ 

29.64075 

Hypertensive diabetic 50 33.33 
21.35925 ≤ x ≤ 

29.64075 

Control 50 33.33 
21.35925 ≤ x ≤ 

29.64075 

Cl: confidence interval. 

 

Table 2 Distribution of the sample by gender for each of the groups studied. 

subgroup Gender Number Percentage 

Hypertensive female 31 62% 

 
male 19 38% 

Hypertensive diabetic female 28 56% 

 
male 22 44% 

Control female 40 80% 

 
male 10 20% 

Chi-square test comparing distribution by gender. 

 

Figure 1 A show the prevalence of MAU in the different 

subgroups. The highest prevalence (86%) was observed 

among hypertensive diabetic and the prevalence of MAU 

among nondiabetic hypertensive was 76% and MAU was 

absent in individuals of the control group. The difference 

between groups were significant (chi square: p<0.001). 

 

 
Fig 1A: Prevalence of microalbuminuria in the three 

groups. 

 

Table 3 show the mean ages of the three subgroups. The 

hypertensive diabetic group with microalbumineuria was 

significantly present in older patients (mean age 

68.21±10.1 years), followed by the hypertensive group 

with MAU (mean age 60.65±40.3 years) and the control 

group (mean age 43.10±21.8 years). Patients with 

microalbuminuria had higher BMI compared to 

normoalbiminuric subjects. BMI (Body mass index) in 

the hypertensive diabetic group with microalbuminuric 

Vs normoalbuminuric subjects were (28.76±40.09 Vs 

25.23+-10.01), followed by the hypertensive group with 

microalbuminuric  Vs normoalbuminuric subjects were 

(25.98±10.02 Vs 24.42±4.65) and BMI  in the control 

group was (22.30+-1.09) (P<0.05). Patients with 

microalbuminuria had higher duration of diabetes or 

hypertension or both as compared to normoalbuminuric 

subjects (p<0.05). The prevalence of microalbuminuria 

significantly increased with diabetes or hypertensive 

duration or both. Table 3 show Glycated haemoglobin 

HbA1c was significantly higher in microalbuminuric 

subjects compared to normoalbuminuric subjects. Table 

3 shows the microalbuminuria groups had a higher 

systolic and diastolic pressure compared to the 

normomicroalbuminuria groups (p<0.001). The 

microalbuminuria groups had a more deranged lipid 

profile with higher LDL, TG and lower HDL levels 

compared to the normomicroalbuminuria groups. The 

prevalence of microalbuminuria was high in 

microalbuminuria groups as compare to the 

normomicroalbuminuria groups. 

 

Table 3: Characteristics of three subgroups (normoalbuminuric and microalbuminuric). (Mean +-SD) 

Parameters Control group 
Hypertensive 

without MA 

Hypertensive 

with MA 

Hypertensive 

diabetic without MA 

Hypertensive 

diabetic with MA 

Number 50 12 38 7 43 

Age 43.10±21.8 58.12±10.1 60.65±40.3 61.32±12.3 68.21±10.1 

BMI 22.30±1.08 24.42±4.65 25.98±10.02 25.23±10.01 28.76±40.03 

Duration of hypertensive 0 6.8±6.0 7.1±4.6 3.1±9.1 9.1±5.4 

Duration of diabetic (year) 0 0 0 3.9±3.1 9.8±2.20 

HbA1C (%) 5.6±3.01 5.7±2.01 5.8±1.04 6.4±3.20 8.9. ±2.0.26 

LDL-C(mg/dl) 130.32±11.02 162.24±21.32 225.20±26.30 180.32±21.34 230.26±46.25 

TG(mg/dl) 95.43±12.30 147.24±10.1 210.34±50.04 160.21±23.10 240.50±56.06 
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HDL(mg/dl) 52.87±7.68 45.89±6.23 45.54±1.12 45.70±7.01 45.62±1.12 

Systolic BP 120.34+-14.4 149.32±21.30 157.10±24.4 145.13±24 150.13±14.3 

Diastolic BP 80.1±12.2 90.01±10.1 95.60±12.1 85.12±10.1 90.01±20.3 

Smoking      

Yes 5(10%) 2(16.66%) 33(86.84%) 0 37(86%) 

No 45(90%) 10(83.33%) 5(13.15%) 7(100%) 6(13.95%) 

 

Figure 2 shows co morbidities by subgroup. Previous 

stroke /TIA(Transient Ischemic Attack) were negative in 

the control group and highest (17%) in the hypertensive 

diabetic group, PVD(Peripheral vascular diseases) 

prevalence was (8%) in hypertensive diabetics, 3% in 

hypertensives, while CVD (Cardiovascular disease) 

prevalence was highest in hypertensive diabetics (18%), 

(17%) of hypertensive diabetics had LVH(left ventricular 

hypertrophy) and (12%) in hypertensive. A history of HF 

(Heart failure) was observed in 20% of hypertensive 

diabetics, with much lower percentage in hypertensive 

patients. The percentage of dyslipidemia was found to be 

73%, 63%.18% in hypertensive diabetic, hypertensive 

and control patients respectively. 

 

 

Fig 2 Co morbidities in the three subgroups 

 

Figure 3 show most patients were taking cardiovascular 

medication. The percentages of lipid-lowering drugs 

were found to be 68%, 54%, 10% in hypertensive 

diabetic, hypertensive and control patients respectively. 

The percentages rennin angiotensin system inhibitors 

drugs were found to be 44%,43%,0% in   hypertensive 

diabetic, hypertensive and control patients, ACEI 

(Angiotensin-converting-enzyme inhibitor) prescribed 

respectively in 35%, 33%, 0% in hypertensive diabetic, 

hypertensive and control patients, CCBs prescribed in 

28%,24%,0% in hypertensive diabetic, hypertensive and 

control patients, Diuretics were prescribed in 65%, 52%, 

0% in  hypertensive diabetic, hypertensive and control 

patients. Beta blocker prescribed in 16%, 18%, 0% in 

hypertensive diabetic, hypertensive and control patients. 

Alpha blockers prescribed in 6% of hypertensive diabetic 

patients. Out of 184 antihypertensive drugs 50% of 

patients were taking one antihypertensive, 30% were 

taking two and 20% more than two. Use of OADs or 

insulin in hypertensive diabetic patient. The mean ±SD 

number of antihypertensive drugs taken was 2.3±0.4. 

 

 
Fig 3 Percentage of patients medicated with lipid -

lowering drugs and antihypertensive drugs 

 

Table 4 show  results show a clear relationship between 

MAU and male gender, diabetes, hypertension, HbA1c, 

total cholesterol, TG (Triglyceride) and use of CCBs 

(Calcium channel blockers), which are effective 

cardiovascular risk factors. 

 

Table 4: Multivariate logistic regression analysis of risk factors associated with microalbuminuria 

Variable OR 95% CI p 

Age 1.011 1.002_1.021 0.005 

Male 1.123 1.054-1.321 0.014 

Famale 0.987 0.980-0.990 0.020 

Total cholesterol mg/dl 1.002 1.001-1.004 0.005 

TG mg/dl 1.003 1.002-1.005 0.004 

HDL cholesterol mg/dl 0.981 0.976-0.989 0.023 

Hypertension 2.032 2.015-2.040 <0.001 

DM 3.043 3.012-3.044 <0.001 

Hypertension+CCBs 1.212 1.209-1.219 0.0029 

HbA1c 1.052 1.050-1.060 <0.001 

Smoker 2.012 2.011-2.020 0.0032 

OR: odds ratio; CI; confidence interval; DM: diabetes mellitus; HbA1C; glycated haemoglobin; CCBs: Calcium 

channel blockers 
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DISCUSSION 

It was shown in this study that out of 150 patients the 

group of hypertensive patients was comprised of 

50(33.33%) individuals, 31(62%) of whom were females 

and 19(38%) were males; the group of hypertensive 

diabetic patients included 50(33.33%) individuals 

28(56%) were females and 22(44%) were males and the 

control group was comprised of 50(33.33%) individuals 

10(20%) males and 40(80%) were females(Table 1,2). 

The prevalence of MAU in female population was higher 

than in male population in our study where as the reverse 

was found in other studies conducted in the south-east 

Asia by Joshi VD.
[20] 

Increased prevalence of MAU in 

female than in male might be related to lower muscle 

mass (approximately 15%) hence low creatinuria in 

woman therefore some authors have suggested the use of 

sex –related cutoff points to define MAU(2.5-

30mgalbumin/mmol creatinine for male and 3.5-30mg 

albumin/mmol creatinine for female).
[21] 

Median age 

differed significantly in all subgroups (p<0.001): the 

hypertensive diabetic group with MAU was significantly 

older (mean age 68.21±10.1), the hypertensive diabetic 

group without MAU was (mean age 61.32±12.3), 

followed by the hypertensive group with MAU (mean 

age 60.65±40.3), the hypertensive group without MAU 

was (58.12±10.1) and the control group (mean age 

43.10+-21.8). The Present study has shown the highest 

MAU prevalence (86%) was observed among 

hypertensive diabetic and the prevalence MAU among 

nondiabetic hypertensive was 76% and MAU was absent 

in individuals of the control group microalbuminuria, 

which is much higher when compared to the study by 

Pedro marques da silva and et al. where the MAU 

prevalence (58%) was observed among hypertensive 

diabetic and the prevalence MAU among hypertensive 

group was 43%.
[22]

 Higher prevalence in the present 

study may be due to the fact that most of the patients 

were on irregular treatment with poor glycemic control 

and high blood pressure also may be due to the small 

sample size. Method of estimation of microalbuminuria 

as well as ethnical differences would have also played a 

role in giving higher prevalence in the present study.  

 

The level of glycemic and blood pressure control seems 

to be the strongest factor influencing transition from 

normoalbuminuria to microalbuminuria.
[23] 

Microalbuminuria may be useful in identifying persons 

at increased risk of coronary heart disease and 

subsequent death. Therefore, in addition to Framingham 

score,
[24]

 developing new scores for prediction of 

absolute risk of primary coronary heart disease should 

include microalbuminuria.
[25]

 It is important to include 

microalbuminuria in cardiovascular disease risk 

assessment because patients with microalbuminuria, 

especially diabetic patients, have much greater 

atherosclerotic burden than patients without it.
[26] 

Accordingly, guidelines from the American College of 

Cardiology and American Heart Association now include 

microalbuminuria as a potent risk factor for the 

development of coronary heart disease, as well as a poor 

prognostic marker in patients with pre-existing coronary 

disease.
[27]

 This study also showed that increased 

microalbuminuria level is associated with the higher risk 

of developing cardiovascular risk. Higher prevalence of 

MAU have been reported in patients with a longer 

duration of diabetic and hypertension. This was similar 

to the results of the studies conducted in Gujarat by 

Deepak Parchwani
[28] 

it was found that the relevance of 

MAU significantly increased with duration of diabetes. 

In another study conducted in Thailand by P buranakit
[29]

 

it was found that the prevalence MAU increase with 

duration of hypertension. 

 

According to American diabetes association (ADA) body 

mass index 19-25 is taken as normal, while 25-30 is 

considered as overweight and BMI >=30 is obesity. 

Weight gain was significantly associated with 

diabetes.
[30]

 The present study had diabetic hypertensive 

patients with  MAU with  mean value of  28.76±40.03, 

patients with diabetic hypertensive without MAU had a 

mean value was 25.23±10.01, followed by hypertensive 

group with MAU  with the mean value of 25.98±10.02. 

Hypertensive patients without MAU the mean value was 

24.42±4.65 and the mean value in control group was 

22.30±1.08. A study on type  2 diabetes mellitus patients 

by Mokdad et al reported a correlation between BMI and 

microalbuminuria.
[31]

 The present study also found a 

significant correlation between microalbuminuria and 

BMI as shown in (table 3). However, a study from Africa 

showed no relation of MAU to BMI. 

 

There is strong evidence that obesity is related to insulin 

resistance. Several studies have shown an association 

between microalbuminuria and insulin resistance. and the 

WHO definition of metabolic syndrome lists 

microalbuminuria as one of the important component of 

the syndrome.  

 

The risk of MAU is higher in smokers, than in the 

nonsmokers.In our study, high occurrence of smokers 

were found in the MAU groups. This finding is in 

agreement with studies conducted in Italyan by Bruno G 

et al.
[32] 

 

Our study showed an association between poor glycemic 

controls with MAU, as there was a significant difference 

in the HbA1c values among cases of the MAU group in 

comparison with the NA (normoalbuminuric) group. 

Similarly, a study was conducted in india by Varghese A 

et al.
[33]

 Showed the association of glycaemic control 

with MAU, however other studies conducted by 

HasslacherC etal. Have failed to confirm this 

association.
[34]

 

 

According to Cirillo, the main correlation with 

microalbuminuria is blood pressure, whether systolic or 

diastolic. The relationship between blood pressure and 

microalbuminuria is continuous and gradual because the 

prevalence of microalbuminuria increases with severity 

of hypertension.
[35]

 In our study The microalbuminuria 
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positive group had a higher systolic and diastolic blood 

pressure compared to the microalbuminuria negative 

group (p<0.001) (Table 3). This was also similar to the 

results of a study conducted by Hirano T et al.
[36]

 The 

microalbuminuria positive group had a more deranged 

lipid profile with higher serum total cholesterol, 

triglyceride and lower HDL compared to the 

microalbuminuria negative group. In a prospective 

observational study by Gall et al. base – line cholesterol 

was found to be an independent risk factor for the 

development of microalbuminurria.
[37]

 

 

The prevalence of MAU may also be affected by 

treatment. In our study the results show a clear 

relationship between MAU and CCBs (Calcium channel 

blockers) which is in agreement with other studies 

conducted by Bohm M, et al.
[38]

 Although the BP levels 

of patients using CCBs and those using ACE –

inhibitors/ARBs were similar in the present study, 

treatment to achieve the BP target with CCBs may occur 

earlier, resulting in effective BP control before target 

organ damage develops and may explain the lower 

occurrence of MAU in patients on CCBs.  

 

CONCLUSIONS 

The prevalence of MAU in KIMS Hospital is high in 

hypertensive patients with or without T2DM. According 

to the analysis of this study, duration of diabetes, poor 

glycemic control, history of hypertension, smoking and 

serum levels of cholesterol, HDL and TG are risk factors 

for MAU. Hypertension and DM are the established risk 

factor for cardiovascular disease and renal disease. 

Routine MAU screening by urine strip testing would 

help identify individuals at risk and increase awareness 

of kidney disease and TOD. 
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