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Abstract
 Diabetes has become the main public health challenge for the 21st century. 
Pronounced changes in the human environment and in human behavior and lifestyle, 
have accompanied globalization, and these have resulted in escalating rates of diabe-
tes. Microalbuminuria is considered as a clinically important indicator of deteriorating 
renal function in diabetic patients. Microalbuminuria is the strong predictor of diabetic 
nephropathy, which is the main cause of mortality and morbidity in patients with dia-
betes mellitus. It is also characterized by increased prevalence of arterial hypertension, 
proliferative retinopathy, and peripheral neuropathy. Detection of microalbuminuria is 
an indication for initiation of appropriate therapy for the purpose of preventing the ad-
vance of progressive diabetic nephropathy. Diabetic kidney disease or nephropathy is 
the most common cause of end stage renal disease (ESRD) or kidney failure. One of 
the early markers of not only diabetic nephropathy, but also vascular disease in patients 
with diabetes, is the presence of microalbuminuria. The primary constituent of urinary 
protein in diabetic nephropathy is albumin. Consequently, quantification of urinary albu-
min excretion is central to any description of diabetic renal disease. Other renal diseases 
that occur with greater frequency in diabetic patients include asymptomatic bacteriuria, 
pyelonephritis, papillary necrosis, and radiocontrast induced renal failure. Primary pre-
vention of diabetes is the ideal. In this concern, this review briefly highlights the features 
of diabetes, diabetic nephropathy and different perspectives of microalbuminuria in dia-
betes.
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Introduction

 Diabetes is now taking its place as one of the main 
threats to human health nowadays[1,2]. The past two decades 
have seen rapid increase in the number of people diagnosed with 
diabetes worldwide[3,4]. Diabetes is a chronic disorder of carbo-
hydrate, fat and protein metabolism due to insulin deficiency 
and /or insulin resistance, evolving from interaction of variety 
of genetic and environmental factors. The characteristic feature 
of diabetics is hyperglycemia and it represents a heterogeneous 
group of disorders that have a common feature of hyperglyce-
mia[5].
 The chronic hyperglycemia in diabetes causes several 
abnormalities of the host immune system which is frequently 
associated with permanent and irreversible functional and struc-
tural changes in the cells of the body with long-term damage, 
dysfunction and failure of various organs especially the eyes, 
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kidneys, nerves, heart and blood vessels[6,7]. Elevated blood glu-
cose induces oxidative stress and changes in the cellular redox 
state. Nicotinamide adenine dinucleotide oxidase (NADPH) has 
been responsible for the formation of high levels of reactive ox-
ygen species (ROS) in response to high glucose[8,9].
 There is growing evidence to suggest that diabetes 
mellitus (DM) is heterogeneous in etiology, clinical presentation 
and susceptibility to complication and response to treatment. 
The spectrum is to so wide that diabetes is presently regard as 
a syndrome rather than disease entity. DM is the most frequent 
endocrine disease whose prevalence and incidence varies world-
wide[10] with severe medical complications. The complications of 
diabetes is retinopathy, neuropathy, nephropathy, cardiovascular 
complications and stroke. The patients with DM have increased 
risk of infection due to their weakened immune system[11].
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 Diabetes is the most common cause of end stage renal 
disease (ESRD) and is a major risk factor for cardiovascular dis-
ease and blindness[12]. Diabetic nephropathy is a common conse-
quence of prolonged DM which is characterized by a progressive 
increase in the excretion of albumin, an early and continuing 
rise in systemic blood pressure, and alters glomerular filtration 
rate, leading eventually to End Stage Renal Disease (ESRD). In 
addition to these, central abnormalities, diabetic patients with 
nephropathy can be distinguished from their normoalbuminuric 
peers by the presence of other metabolic and clinical abnormal-
ities[13,17]. This complication is first manifested as an increase in 
Urinary Albumin Excretion (UAE) often called as microalbu-
minuria, a stage called incipient nephropathy which progresses 
to overt albuminuria and then to renal failure[14]. 
 Microalbuminuria represents an abnormally elevated 
urine albumin level that cannot be detected with the use of a 
urinalysis dipstick. The presence of microalbuminuria predicts 
worsening of renal disease to overt diabetic nephropathy and an 
elevated risk of cardiovascular disease[15-18]. Up to 30% of peo-
ple with newly diagnosed type 2 diabetes will already have ab-
normally high urine albumin levels; about 75% of these people 
will have microalbuminuria and about 25% will have diabetic 
nephropathy[19-23]. 
 Microalbuminuria is considered as a clinically im-
portant indicator of deteriorating renal function in diabetic and 
hypertensive patients. In these patients; the microalbuminuria 
phase is followed by progressive increase in urinary protein ex-
cretion and declining glomerular filtration rate. With improved 
methodology, these low levels of albumin (20 - 200 µg/min, 30 
- 300 mg/24 h or 20 - 200 mg/L) can now be measured. De-
tection of microalbuminuria in DM is important from a clinical 
standpoint because, once detected, it is an indication for initi-
ation of appropriate therapy for the purpose of preventing the 
advance of progressive diabetic nephropathy. It is important to 
assess factors related to the development of microalbuminuria in 
people with DM in order to identify whether such changes are 
due to underlying renal pathology or may be related to function-
al changes[24]. In this article we review the diabetes and strategies 
for microalbuminuria screening in diabetics to prevent the pro-
gression of renal disease.

Diabetes
 Diabetes is defined as metabolic disorder due to rela-
tive or absolute deficiency of insulin which is caused by a failure 
of glucose homeostasis. The term diabetes mellitus describes a 
metabolic disorder of multiple etiology, which is characterized 
by hyperglycemia [fasting plasma glucose, FPG > 7.0 mmol/L 
or 126 mg/dL), fasting is defined as no caloric intake for at least 
8 hours or two hour post 75 gm oral glucose load plasma glucose 
>11.1 mmol/L (200 mg/dL), on two or more occasions], with 
disturbances of carbohydrate, fat and protein metabolism result-
ing from defects in insulin secretion, insulin action or both. 

Classification 
 An international expert committee released a report 
with new recommendations for the classification and diagnosis 
of diabetes mellitus. These new recommendations were the re-
sult of more than two years of collaboration among experts from 
the American Diabetes Association (ADA) and the World Health 
Organization (WHO). Clinical classification of diabetes mellitus 

adopted by WHO (1985)[25] are shown in table 1.

Table 1: Classification of Diabetes.
Class Name
1 Diabetes mellitus (DM) 

a. Insulin-dependent diabetes mellitus ( IDDM, Type 1 )
b. Non-insulin dependent diabetes mellitus (NIDDM, Type 
2 )
c. Malnutrition-related diabetes mellitus ( MRDM )
d. Other types 

2 Impaired glucose tolerance (IGT)
3 Gestational diabetes mellitus ( GDM )

Diabetes mellitus (DM)

Insulin-dependent diabetes mellitus (IDDM, Type 1): Type 1 
diabetes is primarily due to autoimmune-mediated destruction of 
pancreatic β-cell islets, resulting in absolute insulin deficiency. 
People with type 1 diabetes must take exogenous insulin for sur-
vival to prevent the development of ketoacidosis. It is the most 
common chronic disease of children among 10 - 14 years but 
occasionally occurs in adults[26-28].
 Type 1 diabetes is usually characterized by the presence 
of autoantibodies against the signaling mechanism in the islet 
cells. Its onset is typically abrupt and is usually seen in individ-
uals less than 30 years of age. In some subjects with this clinical 
form of diabetes, no evidence of an autoimmune is demonstrable 
and these are classified as Type 1 idiopathic which have neither 
an etiology nor a pathogenesis[26]. It is lethal unless promptly 
diagnosed and treated. This form of diabetes is immune-mediat-
ed in over 90% of cases and idiopathic in less than 10% cases. 
Type 1 diabetic is usually associated with ketosis in its untreated 
state. Exogenous insulin is therefore required to reverse the cat-
abolic state, prevent ketosis, reduce the hyperglucagonemia, and 
reduce blood glucose[29].

Non-insulin dependent diabetes mellitus (NIDDM, Type 2): 
Type 2 diabetes includes the common major forms of diabetes 
which results from defects in insulin secretion, almost always 
with a major contribution from insulin resistance and much more 
common than Type 1[30]. It is often discovered by chance. It is 
typically gradual in onset and occurs mainly in the middle-aged 
and elderly, frequently mild, slow to ketosis and is compatible 
with long survival if given adequate treatment. About 90.0% of 
persons (life time risk is 5 -7 %) with diabetes mellitus have this 
type of DM and is highly associated with a family history of 
diabetes, older age, obesity and lack of exercise. These patients 
have elevated plasma insulin level but have down regulated in-
sulin receptor[5,31,32]. It is more common in women with a history 
of gestational diabetes. The etiology of Type 2 diabetes melli-
tus is multi-factorial and probably genetically based, but also 
has strong behavioral components. Type 2 diabetes is charac-
terized by insulin resistance and/or abnormal insulin secretion, 
either of which may predominate. Insulin resistance and hyper-
insulinemia eventually lead to impaired glucose tolerance and 
hyperglycemia. People with type 2 diabetes are not dependent 
on exogenous insulin, but may require it for control of blood 
glucose levels if this is not achieved with diet alone or with oral 
hypoglycaemic agents[2,33,34].

Lett Health Biol Sci   |     volume 2: issue 1

Microalbuminuria in Diabetes

www.ommegaonline.org 53

http://www.ommegaonline.org


Malnutrition-related diabetes mellitus (MRDM): Malnutri-
tion in early infancy and childhood may result in partial failure 
of β-cell function. A number of chemical agents are known to be 
toxic to beta cells e.g., alloxan, streptozotocin, the rodenticide 
VALCOR, cyanide producing foods (e.g. cassava and certain 
beans)[35,36].

Other types: Other types of diabetes are occur due to secondary 
to pancreatic, hormonal,drug-induced , genetic and other abnor-
malities[37].

Impaired glucose tolerance (IGT): Impaired glucose tolerance 
(IGT) describes a state intermediate at risk group between dia-
betes mellitus and normality. It can only be defined by the oral 
glucose tolerance test[13].

Gestational diabetes mellitus (GDM): Gestational diabetes 
mellitus (GDM) is carbohydrate intolerance resulting in hyper-
glycemia of variable severity with onset or during pregnancy. 
The definition applies irrespective of whether or not insulin is 
used for treatment or the condition persists after pregnancy[38-40].

Etiology of Diabetes Mellitus: Several pathogenesis processes 
are involved in the development of diabetes. Diabetes results 
from deficient insulin secretion, decreased insulin action or 
both. Many processes can be involved ranging from
1. Autoimmune destruction of the β-cells of the pancreas with 
consequent insulin deficiency.
2. Incomplete understood abnormalities that result in resistance 
to insulin action.
3. Defects in the formation of insulin e.g. synthesis of an abnor-
mal, biologically inactive insulin molecule. 
4. Genetic factors are involved in both type 1 and type 2 mech-
anisms.

Risk factors of diabetes mellitus
 Diabetes may occur at any age, sex that may be due to 
the genetic factors, obesity, sedentary life styles, diet, malnu-
trition and certain chemical reagents as well as social factors. 
Stress (Surgery, trauma) also associated with diabetes. High 
rates of diabetes have been associated with a number of social 
factors such as occupation, marital status, religion, economic 
status, education, urbanization, changes in life style etc[38,39].

Malnutrition: Malnutrition related diabetes affects large num-
ber of young people. In some countries (eg U.K.) overall male 
to female ratio is about equal. In South–East Asia, an excess of 
male diabetes has been observed. 

Genetic factor: The genetic nature of diabetes is undisputed. It 
was showed that in identical twins that developed Type 2 diabe-
tes mellitus, concordance was 90%, thus demonstrating a strong 
genetic component. In Type 1 diabetes mellitus, the concor-
dance was only about 50% indicating that this type of diabetes 
is not totally a genetic entity.

Obesity: Obesity particularly central adiposity has long been 
accepted as a risk factor for Type 2 diabetes and the risk is re-
lated to both the duration and degree of obesity[41]. Evephart JE, 
1992 The association has been repeatedly demonstrated in lon-
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gitudinal studies in different populations, with a striking gradient 
of risk apparent with increasing level of basal metabolic index 
(BMI), adult weight gain, waist circumference or waist to hip 
ratio. Indeed waist circumference or waist to hip ratio (reflecting 
abdominal or visceral adiposity) are more powerful risk factor of 
subsequent risk of type 2 diabetes than BMI[42]. Central obesity 
is also an important risk factor of insulin resistance, the underly-
ing abnormality in most cases of type 2 diabetes[43,44]. Offsprings 
of diabetic pregnancies including gestational diabetes are often 
large and heavy at birth, tend to develop obesity in childhood 
and are at high risk of developing type 2 diabetes at an early age. 
Those born to mothers after they have developed diabetes have 
a three-fold higher risk of developing diabetes than those born 
before[42]. 

Sedentary life style: Sedentary life style appears to be an im-
portant risk factor for the development of type 2 diabetes. Lack 
of exercise may alter the interaction between insulin and its re-
ceptors and subsequently lead to type 2 diabetic[40]. 

Diet: A high saturated fat intake has been associated with a high-
er risk of impaired glucose tolerance, and higher fasting glucose 
and insulin levels. Higher proportions of saturated fatty acids in 
serum lipid or muscle phospholipids have been associated with 
higher fasting insulin, lower insulin sensitivity and a higher risk 
of type 2 diabetes. Excessive intake of alcohol can increase the 
risk of diabetes by damaging the pancreas and liver. 

Diagnostic criteria for Diabetes Mellitus 
 In the part, the commonest approach to diabetes screen-
ing was a preliminary, semi-quantitative test for glucose in 
a urine sample, followed by an oral glucose tolerance test for 
those found to have glycosuria. Previously recommended oral 
glucose tolerance test by the National Diabetes Data Group has 
been replaced with the recommendation that the diagnosis of di-
abetes mellitus be based on two fasting plasma glucose levels of 
126 mg/dL (7.0 mmol./L) or higher. Other options for diagnosis 
include two-hour post prandial plasma glucose (2 hr PPG) read-
ings of 200 mg/dL (11.1 mmol/L) or higher after a glucose load 
of 75 gm (the criterion recommended by WHO) or two casual 
glucose readings of 200 mg/dL (11.1 mmol/L) or higher. Fast-
ing plasma glucose was selected as the primary diagnostic test 
because it predicts adverse outcomes (e.g. retinopathy) and is 
much more reproducible than the oral glucose tolerance test or 
the 2 hr PPG test and easier to perform in a clinical setting[25]. 
 Criteria of defining as diabetes mellitus according to 
the 1998 WHO- fasting glucose concentration of at least 6.1 
mmol/L (110 mg/ dl) or a two-hour post prandial glucose con-
centration of at least 10.0 mmol / dl (180 mg/ dl). Blood glucose 
levels above the normal level but below the criterion established 
for diabetes mellitus indicate impaired glucose homeostasis. 
Persons with fasting plasma glucose levels ranging from 110 to 
126 mg/dl (6.1 to 7 mmol/L) are said to have impaired fasting 
glucose, while those with 2 hr PPG level between 140 mg /dL 
(7.7 mmol/L) and 200 mg/ dL (11.1 mmol/L) are said to have 
impaired glucose tolerance. Both impaired fasting glucose and 
impaired glucose tolerance are associated with an increased risk 
of developing type 2 diabetes mellitus[25].



Table 2: Diagnostic values for the oral glucose tolerance test[25]. 
Parameters Whole blood Plasma
Diabetes mellitus Venous Capillary Venous Capillary
Fasting value ≥120 ≥120 ≥120 ≥120
2 hrs after glucose 
load ≥180 ≥200 ≥200 ≥200

Impaired glucose tolerance
 Fasting value 110-126 110-126 110-126 110-126
 2 hrs after glucose 
load 140-200 140-200 140-200 140-200

 The glucose tolerance test gives many false positives 
results because the test itself can be stress inducing, causing epi-
nephrine release. This hormone decreases the release of insulin 
from the β-cells, and thus impairs the response to a glucose load. 
As a result, the glucose tolerance test is usually used only in sit-
uation in which diagnosis is uncertain or as a test for gestational 
diabetes. For general population, a fasting blood glucose test is 
the more commonly used diagnostic tool. Broadly type 1 diabe-
tes is differentiated from type 2 diabetes on the basis of ketone 
bodies tests especially acetone. Acetone test is generally positive 
in fasting urine sample of type 1 diabetes.

Complications associated with Diabetes Mellitus
 Intensive treatment with insulin delays the onset and 
slows the progression of these long-term complications. For ex-
ample, the incidence of retinopathy decreases as control of blood 
glucose improves and HbA1C levels decrease. The benefits of 
tight control of blood glucose outweight the increased risk of 
severe hypoglycemia. How hyperglycemia causes the chronic 
complications of diabetes is unclear[45]. 

Long term complications
• Diabetic retinopathy
• Heart disease
• Diabetic neuropathy
• Diabetic foot diseases 
• Nephropathy

Short term complications
• Glycosuria
• Hyperglycemia
• Ketoacidosis
• Hypertriacylglycerolemia etc

Infectious complications: Diabetic patients are susceptible to 
various types of infection. Several aspects of immunity are al-
tered in patients with diabetes. Poly-morphonuclear leucocytes 
function is depressed, particularly when acidosis present[4]. Leu-
cocytes adherence, chemotaxis and phagocytosis may be affect-
ed. Impaired host defense mechanisms such as impaired wound 
healing, impaired granulocyte function, decreased cellular im-
munity, impaired complement function and decreased lympho-
kine response may be influenced by glycemic control. So the 
diabetic individuals are not only predisposed to infections but 
that infection also complicates the control of the diabetes[46].

Frequently encountered infections in diabetes: Patients with 
diabetes mellitus are more predisposed to infections. This pre-

disposition is due to a combination of anginopathy, neuropathy 
and hyperglycemia[47].

Foot infections: Diabetic patients are particularly susceptible to 
foot inections. These infections are leading cause of limb loss in 
the United States and are responsible for the majority of hospi-
talizations of diabetic patients[48].

Respiratory infections: Diabetic patients may be more predis-
posed to lower respiratory tract infections[49].

Skin infections: Diabetic patients appear to have skin infections 
more often than their non-diabetic counterparts. Poor host de-
fense mechanism and a general environment conducive to the 
bacterial growth combine to make diabetic patient more suscep-
tible to skin infections due to bacteria and fungi[50].

Upper soft tissue infections: The incidence of hand upper ex-
tremity infections is higher among diabetic patient. Hyperglyce-
mia may be an independent predictor of postoperative infectious 
complications in diabetic patients and suggest a target glucose 
concentration of less than 200 mg/dl to reduce the risk of post-
operative infection[47]. 

H. pylori infection: A higher frequency of Helicobacter pylori 
infection among dyspeptic diabetic patients than among non-di-
abetic patients was reported[51].

Urinary tract infection: Urinary tract infection is common in 
diabetic patients due to decreased resistance to infection. Diabe-
tes predisposes the patient to renal abscesses which increase the 
risk of UTI. Infections increase the risk of nephropathy, which 
may place the patient at greater risk for developing kidney fail-
ure [14,52]. Anatomic and functional abnormalities of the urinary 
tract are also associated with diabetes. Women with diabetes are 
at a particularly increased risk of urinary tract infection[51].

Diabetic Nephropathy: Diabetic nephropathy, also known as 
Kimmelstiel-Wilson syndrome or nodular diabetic glomerulo-
sclerosis or intercapillary glomerulonephritis, is a clinical syn-
drome characterized by albuminuria (>300 mg/day or >200 
mcg/min) confirmed on at least two occasions 3 - 6 months 
apart, permanent and irreversible decrease in glomerular filtra-
tion rate (GFR)[53] and arterial hypertension[54]. The syndrome 
was first described by a British physician Clifford Wilson (1906-
1997) and American physician Paul Kimmelstiel (1900 - 1970) 
in 1936[55]. Diabetic nephropathy is a chronic complication of 
both type 1 DM(beta cell destruction – absolute lack of insulin) 
and type 2 DM (insulin resistance and/or decreased secretion of 
insulin).

Stages of Diabetic Nephropathy 
 There are five stages in the development of diabetic ne-
phropathy.i.e.

Stage I - Hypertrophic hyper filtration: In this stage, GFR 
is either normal or increased. Stage I lasts approximately five 
years from the onset of the disease. The size of the kidneys is 
increased by approximately 20% and renal plasma flow is in-
creased by 10% - 15%, while albuminuria and blood pressure 
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remain within the normal range[56,57].

Stage II - Quiet stage: This stage starts approximately two 
years after the onset of the disease and is characterized by kid-
ney damage with basement membrane thickening and mesangial 
proliferation. There are still no clinical signs of the disease. GFR 
returns to normal values. Many patients remain in this stage until 
the end of their life.

Stage III - Microalbuminuria stage: This stage is also called 
initial nephropathy. This is the first clinically detectable sign of 
glomerular damage. It usually occurs five to ten years after the 
onset of the disease. Blood pressure may be increased or normal. 
Approximately 40% of patients reach this stage[56,58].

Stage IV - Chronic kidney failure stage: Chronic kidney fail-
ure (CKF) is the irreversible stage. Proteinuria develops (albu-
min > 300 mg/dU), GFR decreases below 60 mL/min/1.73 m2, 
and blood pressure increases above normal values.

Stage V - Terminal kidney failure stage (TKF) (GFR < 15 
mL/min/1.73 m2): Approximately 50% of the patients with 
TKF require kidney replacement therapy (peritoneal dialysis, 
hemodialysis, kidney transplantation)[59]. In the initial stages of 
diabetic nephropathy, increased kidney size and changed Dop-
pler indicators may be the early morphological signs of renal 
damage, while proteinuria and GFR are the best indicators of the 
degree of the damage[60].

Microalbuminuria
 Diabetic micro-albuminuria is defined as the clinical 
diabetes with the diagnosed microalbumin in urine. All patients 
with type 1 or type 2 diabetes should be annually screened for 
micro-albuminuria. If a positive result for it is obtained in a type 
1 diabetic, the patient’s treatment should be intensified to dimin-
ish urinary albumin excretion and to halt further deterioration 
of renal function[61-63]. In type 2 diabetics, microalbuminuria is 
a significant indicator of increased cardiovascular risk. The lev-
el of micro-albuminuria should be measured every two to three 
months until a plateau is reached. In type-2 diabetes, increased 
urinary albumin excretion is a strong independent predictor of 
progressive renal disease, atherosclerotic disease, cardiovascu-
lar mortality and overall mortality. Conversely, insulin resis-
tance has been suggested to predict an elevation in urinary albu-
min excretion and to precede microalbuminuria[56].
 Albumin is normally found in the blood and filtered by 
the kidneys. When the kidneys are working properly, albumin is 
not present in the urine. However, when the kidneys are dam-
aged, small amount of albumin leak into the urine. This con-
dition is called micro-albuminuria[43]. Micro-albuminuria is de-
fined as the condition in which albumin is excreted (24 hr urine 
or time day collection) at a rate between 20 and 200 µg/min 
or 30 – 300 mg/24 hr. A normal albumin excretion rate ( AER) 
should amount to 2 to 20 µg /min or 3 to 30 mg/24 hr ,while a 
clinical albuminuria or micro-albuminuria is present at an ex-
cretion rate above 200 µg/min or >300 mg/24 hr[64]. Definition 
criteria of micro-albuminuria is given in Table 3.

Table 3: Definition of micro-albuminuria[59]. 
Nature of Urine sample Criteria

Timed collected urine Albumin excretion 20 - 200 µg/
min

Urine collection for 24 hr Albumin excretion 30 - 300 
mg/24hr

Spot urine sample ( preferably 
first morning urine )

Albumin concentration 20 - 200 
mg/l

Etiology of Microalbuminuria: Micro-albuminuria is most 
frequently caused by kidney damage from diabetes. However, 
many other conditions can lead to kidney damage, high blood 
pressure, heart failure, cirrhosis or systemic lupus erythematosus 
(SLE). If early kidney damage is not treated, larger amounts of 
albumin and protein may leak into the urine. This condition is 
called macro-albuminuria or proteinuria. When the kidneys spill 
protein, it can mean serious kidney damage is present. This can 
lead to chronic kidney disease. The development of micro-al-
buminuria probably involves both metabolic and haemodynam-
ic factors affecting renal microcirculation. On the other hand, 
sustained hypertension is known to cause transcapillary escape 
of proteins such as albumin by increasing the intra-glomerular 
pressure. On the other hand, metabolic disorders directly affect 
the glomerular basement membranes and their permeability, 
thereby altering glomerular function and ultimately causing glo-
merular sclerosis[57,58].

Haemodynamic aspects: Glomerular hydrostatic pressure is 
normally regulated by the relative vasoconstriction-vasodila-
tion of the blood vessels leading to and from the glomerulus. 
Defects of this autoregulatory function may lead to increased 
glomerular hydrostatic pressure and increased urinary albumin 
excretion[57,65]. 

Metabolic aspects: Microalbuminuria could also be due to a 
loss of the anionic charge of the glomerular basement mem-
brane. This has been observed in diabetic patients, in whom Ad-
vanced Glycosylation End products (AGE products) may bind to 
and neutralize the anionic proteins of the basement membrane, 
with concurrent increase in the transmembrane passage of al-
bumin. In type 1 diabetes, urinary albumin excretion correlates 
with the deposits of AGE products. The risk of micro-albumin-
uria has been found to increase with the amount of glycosylated 
hemoglobin, HbA1c, in blood[66,67]. 

Metabolic syndrome: Microalbuminuria often occurs togeth-
er with the metabolic syndrome consisting of hyperinsulinae-
mia and insulin resistance, increased triglyceride and decreased 
high-density lipoprotein (HDL) levels, hyperglycemia and hy-
pertension.

Complications associated with microalbuminuria: Microal-
buminuria is a reliable indicator of a risk of progressive renal 
and cardiovascular disorders. In 80 % of people with type 1 dia-
betes and microalbuminuria, urinary albumin excretion increas-
es at a rate of 10 - 20 % per year, with development of clinical 
proteinuria (>300 mg albumin/day) in 10 - 15 years. After devel-
opment of clinical grade proteinuria, most (> 80 %) patients go 
to develop decreased glomerular filtration rate (GFR) which lead 
to end-stage renal disease[59].
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Some important consequences associated with micro-albumin-
uria are follows:
1. Increased risk of cardiovascular disease.
2. Increased risk of early mortality in patients with acute myo-
cardial infarction.
3. Pregnancy complications and kidney dysfunction in hyper-
tensive patients

Diagnostic criteria for microalbuminuria: Urinary albumin 
excretion has a high intra-individual variability, even when indi-
viduals refrain from physical exercise on the day before the col-
lection of urine and when overnight collections are used to avoid 
acute variations from dietary protein. Therefore multiple mea-
surements are usually required to make a diagnosis and repeated 
collections over time are required to establish the progression of 
albumin excretion over time. A result is considered to be diag-
nostic when two out of three urine specimens are positive within 
a 3-month period[64].
 Sometimes it is more practical to test early morning 
urine samples and to measure the albumin/creatinine ration. 
Microalbuminuria is considered to be present when the ratio of 
albumin/Creatinine in urine reaches a level greater than 30mg/g. 
This method may theoretically avoid falsely negative results due 
to polyuria and spurious reductions in urinary albumin concen-

tration[13,64]. Generally, screening for microlabuminuria can be 
performed by three methods:
a. Measurement of albumin concentration in first-void morning 
urine or measurement of the albumin to Creatinine ratio in a ran-
dom spot
b. 24-hour urine collection with Creatinine measurement, allow-
ing simultaneous determination of Creatinine clearance
c. Timed (e.g. 4-hour to overnight) urine collection.

 The first method is often found to be the easiest to carry 
out and generally provides accurate information. General crite-
ria for abnormalities in albumin excretion are shown in table 
4[64].

Table 4:  Definitions of abnormalities in albumin excretion.

Category 24-h collection 
( mg/24 h )

Timed collec-
tion ( µg/ min)

Spot collection 
(µg /mg creati-
nine )

Normal <30 <20 <30
Microalbu-
minuria 30 - 299 20 - 199 30 - 299

Clinical 
albuminuria >300 >200 >300

Screening of microalbuminuria in diabetic 

Figure 1: Microalbuminuria testing in diabetics.
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Management: Glycemic control can prevent progression to mi-
croalbuminuria. Preventing the progression of each step of re-
nal disease in patients with diabetes microalbuminuria, diabetic 
nephropathy, and ESRD or death can be achieved with blood 
pressure control[68] and the use of antiangiotensin therapies such 
as angiotensin-converting-enzyme (ACE) inhibitors and angio-
tensin II receptor blockers.

Primary prevention (preventing microalbuminuria): It can 
be achieved through good glycemic 26 and blood pressure con-
trol 30 and through the use of an ACE inhibitor in both type 1 
and type 2 diabetes[69,70].

Secondary Prevention (preventing the progression from mi-
croalbuminuria to diabetic nephropathy): It can be achieved 
with an ACE inhibitor in both type 1 and type 2 diabetes[71-74] 
and with an angiotensin II receptor blocker 40 in type 2 diabetes.

Tertiary prevention (preventing the progression from di-
abetic nephropathy to ESRD): Independent of the blood 
pressure effect can be achieved with an ACE inhibitor in type 
1diabetes and with an angiotensin II receptor blocker in type 2 
diabetes[75,76]. It is unknown whether ACE inhibitors and angio-
tensin II receptor blockers are equally effective or whether they 
are more effective when combined. Once microalbuminuria is 
diagnosed in a patient with diabetes, it is time to stress to the pa-
tient the need to manage multiple risk factors for cardiovascular 
disease. The target blood pressure should be below 130/80 mm 
Hg[77] the target low-density lipoprotein cholesterol level should 
be below 2.5 mmol/L[78] and smoking cessation should be man-
datory.

Conclusion 

 Diabetes is a common disorder and its frequency is dra-
matically rising around the world. The global increases in diabe-
tes occur because of population ageing and growth, increasing 
trends towards obesity, unhealthy diets and sedentary lifestyles. 
Diabetes requires daily self care, if not then complications may 
develop which have a significant impact on quality of life and 
can reduce life expectancy. Worldwide, type 2 DM imposes 
heavy health burdens and its related complications. The main 
cause of the diabetes epidemic is the interaction between ge-
netic and environmental risk factors. Microalbuminuria reflects 
vascular damage and appears to be a marker of early arterial 
disease and endothelial dysfunction. Intensive treatment with di-
abetes delays the onset of short-term, long-term and infectious 
complications. Therefore, it is important to screen microalbu-
minuria in urine using the urine albumin level in predicting de-
velopment and progression of diabetic nephropathy. After the 
detection of microalbuminuria in a diabetic patient, the effective 
management of blood glucose concentration should be elevated, 
hypertension should be optimally treated, the patient should be 
encouraged to give up smoking and the intake of dietary protein 
should be restricted.
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