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ABSTRACT

Microalbuminuriaisconsidered to be an early stage of diabetic nephropathy aswell asamarker of cardiovascular
disease. The aim of this study was to see the prevalence of microalbuminuria in type 2 diabetic patients and
assess its association with cardiovascular risk factors among them. A total of 143 type 2 diabetic patients with
the mean age of 56.06+1.08 years were analysed. The prevaence of microalbuminuria and overt proteinuria
was 45.5% and 11.2%, respectively. Prevalence of microalbuminuriain female was marginally higher than in
male (p>0.05). Subjects with microalbuminuria had significantly higher blood pressure (p<0.001) and duration
of diabetes (p<0.05) compared with normoalbuminuric subjects. High density lipoprotein was found to be
significantly lower (p<0.05) in subjects with microalbuminuria whereas fasting blood sugar, triglyceride, total
cholesterol and very low density lipoprotein were marginally higher in microalbuminuric than in
normoal buminuric subjects (p>0.05). High prevalence of microalbuminuriain diabetic patients and its positive
association with blood pressure and altered lipid profile suggeststhat screening for microalbuminuriais essential
for intervention and prevent further complications like end stage renal disease and cardiovascular diseases.
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INTRODUCTION

Diabetes mellitus (DM) isagroup of metabolic diseases
characterized by hyperglycemia resulting from defects
ininsulin secretion, insulin action or both. It isassociated
with long term damage, dysfunction and failure of
variousorgans, especialy theeyes, kidneys, nerves, heart
and blood vessels! It is affecting aimost 6.0 % of the
world’'s population and prevalence of this chronic
metabolic disease is increasing.? According to World
Health Organization (WHO), 180 million people
worldwide had diabetesin 2006 and thisnumber islikely
to double by 2030.2 It has now been well known that
diabetic nephropathy (DN) is the leading cause of
premature deathsin diabetic patients, with deaths rel ated
to cardiovascular disease (CVD) aswell asrenal failure.*
An early sign of impending nephropathy is
microalbuminuria (MAU), which is defined as the
urinary excretion of albumin at the rate of 30-299 mg/
24 hr or 20-199 ig/min.>" Thisexcretion of small amount
of abumin in the urine has been documented to predict
renal failure and cardiovascular morbidity as well as
mortality in diabetics.®® Study has predicted that up to
30.0 % of the people with newly diagnosed type 2
diabetes mellitus (T2DM) will already have abnormally
high urinary abumin level and about 75.0% of these
will have microalbuminuria.’® Diabetesisal so associated
with dyslipidemia, a well recognized manifestation of
uncontrolled DM.® Dyslipidemia associated with the

metabolic syndrome and theinsulin resistance syndrome
increases the risk of premature coronary artery disease
(CAD).%2 In diabetes, an unfavorable lipid profile is
present at a very early stage of albuminuria, when
glomerular filtration rate (GFR) is normal or dlightly
elevated.’®

The prevalence of albuminuria or DN in Nepalese
population has not been calculated. Moreover, the
correlation of MAU in diabetics with lipid profile and
body mass index (BMI) has not been investigated till
date. So, our present aim was to investigate the
prevalence of albuminuria (MAU and
macroalbuminuria) in T2DM patients in prospectus of
Western Region of Nepal and investigate the relationship
of MAU with various demographic and biochemical
parameters.

MATERIALS AND METHODS

A total of 153 confirmed diabetic patients with normal
or abnormal lipid profile and controlled/uncontrolled
hypertension, attending Fishtail Hospital and Research
Centre, Pokhara from August to November 2007 were
enrolled. Individuals with hematuria and/or pyuria,
history of urinary tract infection within last one year or
at present and individuals on menstruation period were
not included in this study. Of the 153 subjects
participating, only 143 met theinclusion criteria. Fasting
blood samples and spot urine samples collected from
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Table-1: Prevalence of various grades of albuminuriain
type 2 diabetes mellitus (n=143)

n %
Normoal buminuria 62 43.3
Microalbuminuria 65 455
Macroalbuminuria 16 11.2

each of the subjects were transported to the laboratory
of The School of Pharmaceutical and Biomedical
Sciences, PokharaUniversity, Pokhara, Nepal. Informed
consent was taken from the each of the subjects. Blood
sugar and lipid profile were determined by enzymatic
method. Urinary creatinine and microalbumin were
measured by enzymatic and immunoturbidimetric
methods, respectively (using semi automated analyzer;
Microlab 200). Anthropometric measurements were
taken by standard instruments and techniques. Subjects
were classified according to the urinary albumin to
creatinine ratio (ACR): <30 mg/g, 30-299 mg/g, €’ 300
mg/g as normoal buminuric, microabuminuric and
macroal buminuric, respectively. Normoal buminuric and
microalbuminuric subjects as a whole were further
divided into three groups according to their BMIs: <23,
23-24.9 and €’ 25, as non-obese, overweight and obese,
respectively. Statistical analysis was performed using
SPSS (version 11.0). Data were presented as mean +
standard error of mean (SEM). Two-tailed probability
values were calculated, and p<0.05 was considered
statistically significant.

RESULTS

Among 143 type 2 diabetic patients analysed, the
prevalence of microalbuminuria and overtproteinuria
was 45.5% and 11.2%, respectively (Table-1).
Prevalence of MAU in female was marginally higher
than in male (36 females and 29 males out of total 65
microalbuminuric subjects) (p>0.05). High values of
mean systolic blood pressure (SBP), diastolic blood
pressure (DBP) and duration of diabetes was found in

microalbuminuric than in normoalbuminuric subjects
(Table-2). Low values of HDL were observed in
microalbuminuric than in normoalbuminuric subjects
(Table-3). Similarly, though insignificant, higher values
of fasting blood sugar (FBS), triglyceride (TG), total
cholesterol (TC) and very low density lipoprotein
(VLDL) were found in microalbuminuric than in
normoalbuminuric subjects (p>0.05) (Table-3). Also,
higher values of SBP, DBP, waist to hip ratio (WHR),
TG and VLDL were observed in obese when compared
with non-obese subjects (Table-4).

DISCUSSION

This study indicated that 45.5% (nearly half) of the
patients have MAU and 11.2% have macroa buminuria
where the mean duration since the diagnosis of diabetes
was 4.94+0.48 years. Thisis higher than the prevalence
rates reported in population-based studies in diabetic
patients of western countries, which ranges from 17-20
percent.’® However, earlier studies on Asians, Asian-
immigrant Indians and native Indians have suggested a
high prevalence of MAU. Wu et al, reported a high
prevalence of microalbuminuria with 39.8% and
macroalbuminuria with 18.8% in Asian population,**
while in another Asian study, MAU was detected in
36.3% of T2DM at diabetes center in south India.®® This
marked variation in prevalence in abuminuriamight be
due to sample selection, race, study design, sample size,
duration of diabetes, poor management of diabetes and
the age/sex structure of study population.

Higher values of SBP and DBPin microalbuminuric than
in normoalbuminuric patients suggest that hypertension
is associated with microalbuminuria. The absence of
significant difference in TG and TC values between
microalbuminuric and normoalbuminuric patients,
which is similar to that reported in many previous
literatures,®51620 gyuggests that microalbuminuria is
independent of plasma TG and TC values to predict
renal aswell as CV risk.

Table-2: Demographic details of study group

Parameters Normoalbuminuria (n=62) Microalbuminuria (n=65)
Age (yrs) 53.05+1.41 56.11+1.66NS

BMI (kg/m2) 25.18+0.57 25.83+0.51INS
WHR 0.91+0.01 0.91+0.0INS

SBP (mmHg) 127.29+2.18 130.77+2.36**

DBP (mmHg) 85.88+1.38 87.83+1.53**
Duration since onset of diabetes (yrs) 3.40+0.57 5.01+0.58*

Values expressed as mean + SEM

*p<0.05; **p=<0.001; NS: non significant when compared with normoal buminuric subjects.
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Table-3: Biochemical characteristics in normoalbuminuric and microa buminuric subjects

Parameters Normoalbuminuria (n=62) Microalbuminuria (n=65)
FBS (mg/dl) 117.45+4.31 131.04+5.76NS

TG (mg/dl) 131.39+7.83 151.95+8.23NS

TC (mg/dl) 179.19+5.62 180.20+5.11NS
HDL (mg/dl) 45.13+1.32 42.24+1.05*

LDL (mg/dl) 107.65+5.22 107.14+4.96NS
VLDL (mg/dl) 26.36+1.59 30.65+1.66NS
ACR (mg/g) 20.38+0.87 71.31+10.03**

Values expressed as mean + SEM

*p<0.05; **p=<0.001, NS: non significant when compared with normoalbuminuric subjects.

When BMI of normoalbuminuric and
microalbuminuric group were compared, there was
no significant difference, strongly supporting the
numerous previous findings,*>¢820which suggested
that MAU may remain independent of BMI as a risk
factor. However, strong and positive association of
the BMI with SBP, DBP and TG among the non-obese
and obese groups may suggest that increase in BM|
is associated with the increasing risk of atherogenesis
and coronary as well as peripheral vascular
resistance.?

Higher values of SBP, DBP, TG and VLDL levelsin
obese patients compared with non-obese patients are
similar to those as described in previous studies. 224 This
suggeststhat blood pressureincreaseswith obesity. Also,

increase in triglyceridesin obese patients may be dueto
hyperinsulinemia and insulin resistance states
contributing to characteristic aterations in lipid profile
associated with obesity.?

From all thefindings, it can be concluded that screening
for MAU indiabetic patients should be done on aregular
basis so that by following the intervention methods such
as therapy and tight control over blood sugar and
pressure, further complications can be prevented at an
earlier stage.
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Table-4: Demographic and biochemical characteristics of normoalbuminuric and microalbuminuric subjects classified

according to obesity
Parameters Non-obese (n=32) Overweight (n=21) Obese (n=74)
Age (yrs) 55.65+2.49 54.80+2.73 54.10+1.35NS
Duration since onset of
diabetes (yrs) 5.37+1.10 4.42+0.72 3.67+0.47NS
WHR 0.86+0.01 0.92+0.01 0.94+0.01**
SBP (mm Hg) 124.37+3.38 128.57+3.96 131.24+2.04*
DBP (mm Hg) 80.31+1.85 84.90+2.32 90.28+1.29**
FBS (mg/dl) 135.90+8.34 126.57+10.06 118.81+4.22NS
TG (mg/dl) 125.38+12.03 140.01+12.30 149.60+7.53*
TC (mg/dl) 167.94+6.35 176.40+8.61 185.70+5.26NS
HDL (mg/dl) 44.42+1.57 42.47+2.22 43.65+1.13NS
LDL (mg/dl) 98.07+6.98 105.20+8.00 112.04+4.82NS
VLDL (mg/dl) 24.49+2.25 28.73+2.63 30.26+1.55*
ACR (mg/g) 39.66+5.74 44.19+8.84 50.02+8.98NS

Values expressed as mean + SEM

*p<0.05;**p=0.001; NS: non-significant compared with non-obese.
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