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ABSTRACT

Background: India is one of the epicentres of the global diabetes mellitus pandemic. Rapid socioeconomic
development and demographic changes, along with increased susceptibility for Indian individuals, have led to the
explosive increase in the prevalence of diabetes mellitus in India over the past four decades. Diabetic Nephropathy is a
common consequence of long-standing diabetes mellitus. The development of diabetic nephropathy has a dramatic
increase on the morbidity and mortality of patients with diabetes. Objective of this study was to evaluate the prevalence
of microalbuminuria in patients with diabetes mellitus patients.

Methods: This cross-sectional study was conducted on T 2 diabetes mellitus patients visiting medicine OPD of R L
Jalappa hospital constituent hospital of Sri Deveraj Urs Medical College, Tamaka, Kolar from May 2016 to July 2016.
A total of 60 type-2 diabetes patients were enrolled in the study.

Results: Average duration of diabetes among study group was 8 years and most of the patients were between 6-10
years. In type 2DM patients, microalbuminuria and glycemic control have shown a significant linear correlation with
duration of diabetes (p<0.05). Also, micro albuminuria has a significant correlation with increase in level of
glycosylated haemoglobin.

Conclusions: The prevalence of microalbuminuria in diabetic patients was found to be high and being a developing
country; there is a dire need that microalbuminuria and HbA1c testing should be done in both, newly diagnosed as well
as already diagnosed type 2DM patients as an early marker of renal risk factor.
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INTRODUCTION in the prevalence of diabetes mellitus in India over the past

four decades.?
Diabetes is an important metabolic disorder worldwide

and is characterized by variable degree of insulin
resistance, impaired insulin secretion, and increased
glucose production.?

India is one of the epicentres of the global diabetes mellitus
pandemic. Rapid socioeconomic development and
demographic changes, along with increased susceptibility
for Indian individuals, have led to the explosive increase

The effects of diabetes mellitus include long—term
damage, dysfunction and failure of various organs.
Noninsulin dependent diabetes mellitus (NIDDM) type 2
occurs at any age, but is more common between 40-80
years of age and also has a strong genetic component.®
Patients with type 2 diabetes often have a long
asymptomatic period of hyperglycaemia and many have
complications at the time of diagnosis. Microvascular
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complications including nephropathy, retinopathy and
neuropathy are initiated by chronic hyperglycemia. Many
association studies suggested a strong correlation between
level of hyperglycemia and the progression of micro
vascular complications in diabetic patients.*

Major risk factors for type 2 diabetes mellitus are age> 45
years, overweight-BMI >25 kg/m?, family history of
diabetes  mellitus, habitual physical inactivity,
race/ethnicity  (e.g.  African-Americans,  hispanic
Americans, native Americans, Asian Americans),
previously identified IFG or IGT, history of gestational
diabetes mellitus or delivery of baby weighing >9 Ibs,
hypertension >140/90 mmHg, HDL cholesterol <35 mg/dl
and or triglyceride >250 mg/dl, central obesity (WHR men
>1, women >0.85).5

Diabetic nephropathy is a common consequence of long-
standing diabetes mellitus. The development of diabetic
nephropathy has a dramatic increase on the morbidity and
mortality of patients with diabetes.® Diabetic nephropathy
rarely develops before ten years duration of diabetes. The
annual incidence of diabetic nephropathy in IDDM peaks
just before 20 years and thereafter declines. Studies in
type-2 diabetes show similar results to those in IDDM. It
is characterized by the presence of large amounts of
urinary proteins, mostly albumin. Diabetic—nephropathy is
the leading cause of end stage renal disease (ESRD) in US
and a leading cause of diabetes mellitus related morbidity
and mortality.’

Mogenson has classified diabetic nephropathy into 5
stages, stage 1 (0-2 years)- stage of hyper filtration and
hyper perfusion, is characterized by increased GFR,
increase in renal size and reversible albuminuria unmasked
by stress or exercise, Stage 2 (2-5 yrs)- stage of structural
changes - characterized by increase in glomerular
basement membrane thickness and increase in mesangial
matrix, stage 3 (5-10 years)- stage of microalbuminuria or
incipient diabetic nephropathy - defined as a urinary
albumin excretion rate of 20-200 pg/min or 30-300 mg/24
hrs. Microalbuminuria is predictive of development of
overt proteinuria, stage 4 (10-15 years)- stage of overt
proteinuria and renal failure- once proteinuria is
established, renal function declines in exorably, stage 5
(15-25 years)- end stage renal disease - when GFR declines
to less than 10 ml/min, the need for renal replacement in
form of dialysis or renal transplantation is required.?

Microalbuminuria is an earliest marker of nephropathy and
cardiovascular disease (CVD) in patients with diabetes and
defined as a urinary albumin excretion rate (AER) between
30-300 mg/24 hrs or 20-200 pg/min in a timed specimen
or 30-300 mg/g of creatinine in a random specimen.
Microalbuminuria develops in 30-40% of both type-1 and
type-2 diabetes after duration of 20 years. Although
microalbuminuria  is  predictive  of  worsening
microvascular disease in the kidney (5-10% per year
progress to overt diabetic nephropathy), an increased
albumin excretion rate (AER) reflects a generalized

abnormality of vascular function and is associated with 2-
4-fold increases in cardiovascular and all-cause mortality.®

The importance of microalbuminuria was first appreciated
in the early 1980s when two landmark studies in London
and Denmark independently reported that it was predictive
of development of overt diabetic nephropathy and
progressive renal failure.X°

Pathogenesis appears to involve complex interactions
between genetic and environmental factors. The patho-
physiologic basis for elevated urinary albumin excretion
entails the binding of glucose to proteins resulting in
excessive protein glycosylation with the build-up of
advanced glycated end products. This leads to deposition
of advanced glycated end products on the glomerulus
resulting in renal and glomerular hypertrophy, mesangial
matrix accumulation and thickening of glomerular
basement membrane.!* This abnormality permits the
leakage of low molecular weight proteins [albumin]. This
is the stage of microalbuminuria (incipient nephropathy)
which could be reversible with good glycemic control.
However, with persistent microalouminuria, further
leakage of protein in urine will result in overt diabetic
nephropathy.'? Increased level of microalbuminuria is
associated with increased risk of progressive kidney
disease leading towards end stage renal disease.

HbAlc is a blood glucose control marker in diabetic
patients. Glycosylated hemoglobin (HbAlc) results from
post-translation changes in the hemoglobin molecule, and
their levels correlate well with glycemic levels over the
previous six to ten weeks. Glycosylation of hemoglobin
takes place under physiological condition by a reaction
between glucose and N-terminal valine of beta chain of
molecules. Higher levels of HbA1C were associated with
increased risk for development of microangiopathy in
diabetic. This may be due to the fact that HbAlc has
special affinity for oxygen thereby causing tissue anoxia
and plays a role in causation of micro and
macroangiopathy.*®

Thus, the present study was carried out to evaluate
microalbuminuria in relation to HbAlc and duration of
diabetes. Microalbuminuria and glycated haemoglobin
were measured as risk markers of renal damage and
glycemic control respectively.

Aims and objectives

Aim and objective were to evaluate the prevalence of
microalbuminuria in patients with diabetes mellitus
patients and to find the correlation between
microalbuminuria and HbA1C.

METHODS
This cross-sectional study was conducted on T 2 diabetes

mellitus patients visiting medicine OPD of R L Jalappa
hospital constituent hospital of Sri Deveraj Urs Medical
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College, Tamaka, Kolar from May 2016 to July 2016.
Ethical approval was granted by the ethical review
committee of SDUMC, Kolar. A total of 60 type-2 diabetes
patients were enrolled in the study. A structured
questionnaire regarding the demographic data such as age,
sex, duration of diabetes. Blood pressure, smoking habit,
family history of diabetes, renal disease and hypertension
was recorded for each patient. Patients with systemic
diseases like cardiovascular diseases, cerebrovascular
diseases and urinary tract infection were excluded from the
study. Consent from subjects and controls were taken
before commencing the study.

A sample of blood was drawn after overnight fasting of 10-
12 hours to test for HbAlc levels. The fasting blood
sample with EDTA was used to estimate HbAlc levels.
The samples were centrifuged, separated and stored at 4°C
until analysis. The blood samples were analyzed for
HbAlc (immuno-inhibition method), fasting blood
glucose and postprandial blood glucose (GOD-POD),
serum urea (urease method), and serum creatinine (Jaffe’s
Kinetic). Urine sample was analyzed for microalbumin
(immunoturbidimetric ~ method). The multigent
microalbumin immunoturbiditimetric that uses polyclonal
antibodies against human albumin was used for the
determination of urine microalbumin urea.

Statistical analysis

Data was entered into Microsoft excel data sheet and was
analysed using SPSS 22 version software. Catagorical data
was represented in the form of Frequencies and
propotions. Pearson correlation coefficient was calculated
to find the linear relation between HbA1C and
microalbuminuria. T test was also used to find out
relationship between HbAlc and microalbuminuria. P
value was taken as significant at 5 percent confidence level
(p<0.05).

RESULTS

A total of 60 study subjects were analysed in the present
study. Among the 60 type 2DM patients studied most of
patients were in the age group of 51-60 years (30%) and
61.66% were males and 38.33% were females with
43.33% patients having a family history of diabetes
(Figure 1).
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Figure 1: Age wise distribution of patients.
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Figure 2: Distribution of females and males with
diabetes mellitus.

Table 1: Duration of diabetes.

azgaettgn Oc:ars No of patients  Percentage ‘
1-5 24 40

6-10 23 38.33

11-15 7 11.66

16-20 6 10

The average duration of diabetes among study group was
8 years and most (40%) of the patients were between 1-5
years. 38.33% of them were between the duration of 6-10
years of diabetes, 11.6% had history of diabetes for 11 to
15 years of duration and 10% more than 15 years history
of diabetes (Table 1) and (Figure 2).

Table 2: No of patients with family h/o diabetes.

Family h/o diabetes " No of patients ' Percent |

Present 26 43.33
Absent 34 56.66

Nearly 56.66% of the study subjects had no family history
of diabetes mellitus (Table 3). The mean fasting blood
sugar level was found to be 172.15 mg/dl, PPBS was
238.63 mg/dl and HbA1C was 9.12%.

Table 3: Various lab parameters in study group.

Lab parameters Average |

FBS (mg/dl) 172.15+63.52
PPBS (mg/dl) 238.63+94.05
HbA1C% 9.12+5.6

In type 2DM patients, microalbuminuria and glycemic
control have shown a significant linear correlation with
duration of diabetes (p<0.05). Also micro albuminuria has
a significant negative correlation with increase in level of
glycosylated haemoglobin (Table 4).
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Table 4: Correlation between HbAlc and microalbuminuria.

hbalc Microalbumin uria (mg/I

Pearson correlation 1 -0.077
hbalc Sig. (2-tailed) 0.559
N 60 60
Pearson correlation -0.077 1
Microalbumin uria (mg/l) Sig. (2-tailed) 0.559
N 60 60
R2 Linear = 0.006
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Figure 3: Scatter plot of HbAlc and microalbuminuria among study subjects.
DISCUSSION reliable method to routinely assess the relative level of

Diabetes mellitus has become a major health problem in
India. It has been estimated that the burden of type 2 DM
for India is projected to increase to 87 million in 2030. The
impacts of type 2 DM are considerable: as a lifelong
disease, it increases morbidity and mortality and decreases
the quality of life. At the same time, the disease and its
complications cause a heavy economic burden for diabetic
patients themselves, their families and society.

In our study, 40% patients had family history of diabetes
showing that type 2 DM has a strong genetic component.
Usually the patients are asymptomatic until complications
become obvious and among those affected one-third will
eventually have progressive deterioration of renal
function.

The present study was conducted on 60 diabetic patients.
The serum glucose is a continuous variable, rising and
falling about two-fold throughout the day in people
without diabetes, and up to some 10-folds in people with
diabetes Hence, the higher mean value of glycated
hemoglobin in uncontrolled diabetes was expected in view
of increase in microalbuminuria levels. This is based on
the previous fact that HbAlc can provide an accurate and

diabetes control.

In the present study micro-albuminuria has a highly
significant correlation with HbAlc (p<0.05), similar to the
study reported by Kassab et al.** The complications of both
type 1 and 2 diabetes do not develop or progress for 6-9
years when the average HbAlc level is kept at<7%.%° The
present study found an increase in HbAlc levels as
indicated by a mean value of 9.2 This shows that the
population under study had poor glycaemic control.

The frequency of microalbuminuria increased with the
increase in duration of diabetes. Microalbuminuria had a
highly significant correlation with duration of diabetes
p<0.001. Population in the present study had an early onset
of microalbuminuria, similar to that reported in an earlier
study.

Zelmanovitz et al studied a total of 167 diabetic patients
(20 type-1 and 147 type-2 diabetic patients; 78 women and
89 men), aged 20-84 years (Normoalbuminuric (n=84),
microalbuminuric (n = 78) and macroalbuminuric (n=55)
patients). And urinary protein concentration and urinary
protein-to-creatinine ratio were measured. They concluded
that measurements of proteinuria presented almost perfect
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accuracy for the screening and diagnosis of overt diabetic
nephropathy. Protein measurement in spot urine is a
reliable and simple method for the screening and diagnosis
of overt diabetic nephropathy.*®

Joshi PP et al studied 158 cases of first AMI admitted at
ICCU, Government Medical College and Hospital,
Nagpur, India. Microalbuminuria was present in 66 (42%)
cases as compared with 15 (20%) controls. Patients with
microalbuminuria also had significantly higher frequency
of heart failure (16 out of 66 patients (24%) Vs 11 out of
92 (12%), and had higher mortality (8 out of 66 (12%) Vs
3 out of 92 (3%), as compared to those without
microalbuminuria and concluded that microalbuminuria is
an independent risk factor for AMI and is associated with
higher in-hospital heart failure and mortality in AMI.
Microalbuminuria helps in risk stratification.®

In a study by Shehnaz A and Baig JA et al a study done
from July to December 2007 on 100 known diabetic
patients concluded that early onset of microalbuminuria in
selected community could be due to poor glycemic control
(high Hbalc>7% or hereditary factors). Screening
microalbuminuria and Hbalc test should be done in both
newly and already diagnosed type 2 diabetes patients as an
early detection of renal dysfunction.t’

Naveen et al evaluation on Hbalc and microalbuminuria
as early risk marker for nephropathy in type 2 diabetes a
study done in Malemarvathur, Tamilnadu, INDIA a cross
sectional study done on uncontrolled type 2 diabetes and
controlled and healthy controls were mean Hbalc
,microalbuminuria and serum creatinine was highest in
uncontrolled diabetes i.e. (8.01+0.83), (12+49.89),
(2.18+1.12)when  compared to control diabetes
(6.49+0.37), (47.31+39.15)and (0.85+0.32) respectively
so it concluded that risk of microalbuminuria increase with
poor glycemic control.18

Chang et al a study on Hbalc variability is associated
microalbuminuria in type 2 diabetes: a 7 years prospective
cohort study published in 26th august 2012 when study
was done between 2002 and 2005 where 821 middle aged
normoalbuminuric individuals with type 2 diabetes who
were followed up till 2010 incidence of microalbuminuria
was 91.9/1000 persons for Q1-Q4 adjusted Hbalc SD
respectively. So, it concluded that Hbalc variability even
measured as early as 2 years is independently associated
with development micro albuminuria in patients with type
2 diabetes.®

Khundu et al study in Kar RG medical college Kolkata,
West Bengal India study on 50 males and 50 females type
2 diabetes of age group 30-60 years without any
complications were taken as cases and 50 healthy cases of
comparable age and sex were taken as controls and said
that urine micro albuminuria, Hbalc levels were higher in
cases.®

In the study done by Varghese et al there was statistically
correlation was found between the prevalence of
microalbuminuria and the age of patients similar to our
study.? Similar results were also found from Naz et al
reported the finding from the patients from
Rawalpindi/lslamabad.?

CONCLUSION

The prevalence of microalbuminuria in diabetic patients
was found to be high and Being a developing country;
there is a dire need that microalbuminuria and HbAlc
testing should be done in both, newly diagnosed as well as
already diagnosed type 2-DM patients as an early marker
of renal risk factor. Hence, patients and health care givers
should give very high priority to improving glycemic
control sufficiently to maintain blood glucose. If this is
achieved, the number of patients with microalbuminuria
will decline substantially and in turn lower the numbers in
which overt macroalbuminuria and end stage renal disease
develop.
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