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ABSTRACT 
 

Background: Diabetes mellitus is a metabolic disorder of multiple etiologies characterized by chronic 
hyperglycemia with disturbances of carbohydrate, fat and protein metabolism resulting from defects in 
insulin secretion, insulin action, or both. Diabetes mellitus is associated with microvascular (i.e. retinal, 
renal, possibly neuropathic) and macrovascular (i.e. coronary, peripheral vascular). Diabetic 
retinopathy is the most dreadful complication of all and is the leading cause of blindness worldwide. 
Diabetic Nephropathy is heralded by the presence of microalbuminuria. Its relation with retinopathy in 
type I diabetics is well established, however, in type 2 diabetes it’s still not clear. This study was 
designed to determine the frequency of retinopathy in patients with and without microalbuminuria. 
Objectives: To determine the frequency  of micoalbuminuria in type 2 diabetes mellitus and frequency 
of diabetic retinopathy among type 2 diabetics, with and without microalbuminuria 
Setting:  Diabetes Management Centre, Services Hospital, Lahore 
Study Design: Cross-sectional survey 
Study Duration: 6 months from 3

rd
 Jan 09 to 2

nd
 July 09 

Methods: 300 type 2 diabetics were selected from Diabetes Management Centre. Their spot urine 
microalbuminuria was done and the patients were divided into two groups depending upon the 
presence or absence of microalbuminuria. Patients with macroalbuminuria and hypertension had 
already been excluded from the study. Retinoscopy of all patients was done and the frequency of 
microalbuminuria and retinopathy was determined.  
Results: The age range was 35-70 years. 43% were male and 57% were female. Out of 300 diabetics 
86 were found to have microalbuminuria i.e., 28.7%. Frequency of retinopathy was higher in patients 
with microalbuminuria (45.4%) whereas in patients without microalbuminuria it was 24.3%. 
Conclusion: Frequency of retinopathy increases with the presence of microalbuminuria. In this study 
the statistical significant correlation was not determined. If this correlation is established in further 
studies then microalbuminuria can be used as a predictor of diabetic retinopathy.  
Key words: Diabetes mellitus, Microalbuminuria, Diabetic nephropathy, Diabetic retinopathy. 

 

INTRODUCTION 
 

Diabetes mellitus is a syndrome with disordered 
metabolism and inappropriate hyperglycemia due to 
either a deficiency of insulin secretion or combination 
of insulin resistance and inadequate secretion to 
compensate.

1 
Diabetes is a leading cause of 

morbidity & mortality worldwide, and is sixth leading 
cause of death in United States accounting for more 
than 71,000 deaths a year

2
. 

The vast majority of diabetic patients are 
classified into one of two broad categories: type 1 in 
which there is an absolute deficiency of insulin, and 
type 2 diabetes, which is characterized by the 
presence of insulin resistance with an inadequate 
compensatory increase in insulin secretion. In 
addition to the main two types it can also develop 
during pregnancy and secondary to pancreatic 
disorders, endocrinopathies and drugs etc.

3 
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standing hyperglycemia promotes the reaction of 
glucose with components of the arterial wall to form 
advanced glycation end products.  

These products cross-link with collagen, thereby 
increasing arterial stiffness which in the presence of 
increased levels of low-density lipoprotein (LDL) and 
cholesterol promotes atherogenesis. In this way high 
blood glucose levels lead to endothelial damage - 
manifesting as microvascular or macrovascular 
damage

4
.  

The diabetic patient is susceptible to series of 
complications that cause morbidity and premature 
mortality

5
. Diabetic complications  impose a heavy 

burden on health services because poor glycaemic 
control in patients with diabetes also has been 
correlated directly with increased overall health care 
costs.

6,7
 Micro vascular disease also has a noticeable 

impact on the life of type 2 diabetic patients
8
. 

Diabetic retinopathy is the most severe of the 
several ocular

 
complications of diabetes. The 
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prevalence
 
of diabetic retinopathy varied from 21% to 

60% in persons
 
with diabetes for less than five years 

and 15 or more years,
 

respectively. Proliferative 
retinopathy varied from 1.2% to

 
67% in persons with 

diabetes for less than ten years and 35
 
or more 

years, respectively. The prevalence of blindness 
among DM patients was 16%.

9
 After ten years

 
of 

diabetes, severity of retinopathy is related to longer 
duration,

 
high levels of glycosylated hemoglobin, 

presence of proteinuria.
 
higher diastolic BP, and male 

sex.  
Nephropathy associated with type 2 diabetes is 

the most frequent
 
cause of end-stage renal disease 

worldwide. In the United States, the incidence of 
diabetic nephropathy

 
has increased by 150 percent in 

the past 10 years
10

. 
The first clinical sign of

 
renal dysfunction in 

patients with diabetes is generally 
microalbuminuria,

11
 which develops in 2 to 5 percent 

of patients
 

per year.
12,13

 In type 2 diabetes, 
microalbuminuria

 
is seldom reversible

14
 but, instead, 

progresses to overt proteinuria
 
in 20 to 40 percent of 

patients.
10

 In 10 to 50 percent of
 

patients with 
proteinuria, chronic kidney disease develops that

 

ultimately requires dialysis or transplantation.
15,16

 
Forty

 
to 50 percent of patients with type 2 diabetes 

who have microalbuminuria
 

eventually die of 
cardiovascular disease

17,18
; this is three

 
times as high 

a rate of death from cardiac causes as among 
patients

 
who have diabetes but have no evidence of 

renal disease
13

. 
In patients with diabetes and renal disease, 

lowering blood
 
pressure and the levels of urinary 

albumin is effective in reducing
 
the risk of end-stage 

renal disease as well as that of myocardial
 
infarction, 

heart failure, and stroke. Angiotensin-converting–
enzyme

 
(ACE) inhibitors or angiotensin II antagonists 

appear to be
 

the most effective antihypertensive 
agents.

 
Non-dihydropyridine calcium-channel 

blockers also lower
 
levels of urinary albumin and the 

progression of renal disease
 
and the combination of 

non-dihydropyridine calcium-channel
 

blockers and 
ACE-inhibitor therapy is even more effective

10. 

Many studies have shown microalbuminuria is 
associated with the presence of retinopathy in 
persons with diabetes and with the presence of 
proliferative disease in younger-onset individuals. 
Individuals with microalbuminuria were more likely to 
have retinopathy than those without 
microalbuminuria. These data suggest that 
microalbuminuria may be a marker for the risk of 
proliferative retinopathy

19,20
. 

 
 
 
 

MATERIAL AND METHODS 
 

This Cross-sectional study was completed in 
Diabetes Management centre, Services Hospital 
Lahore completed in six months after approval of 
synopsis. The calculated sample size was 300 cases, 
with 5% margin of error, 95% confidence level taking 
expected percentage of microalbuminuria in type 2 
DM i.e., 25.9% (least frequency among the 
variables). All male and female patients between 25 
to 70 years of age with type 2 diabetes mellitus 
diagnosed for more than 10 years and whose fasting 
blood sugar level is >126 mg/dl or random blood 
sugar level is >200 mg/dl at the time of diagnosis 
were included in the study. Patients who have had 
laser therapy of retina, taking ACE inhibitors, with 
blood pressure >140/90 determined clinically by 
manometer, with positive protein on dipstick 
(macroalbuminuria), with BUN > 20 mg/dl and 
creatinine > 1.20 mg/dl on labs and with RBC cast, 
WBC cast and tubular cast on urine microscopy were 
excluded from the study.  
Data collection: Patients fulfilling inclusion criteria 
were selected from Diabetes Management Centre of 
Services Hospital, Lahore after taking informed 
consent. All their information was collected through a 
specially designed proforma. The proforma included 
demographic information like name, age and sex. 
Their spot urine microalbuminuria was checked (cut 
off value <28 mg/l). The patients were then divided 
into two groups depending upon presence or 
absence of microalbuminuria. Then their retinoscopy 
was done by retinal camera for any evidence of 
diabetic retinopathy (microaneurysm, dot and blot 
hemorrhages, hard exudates, soft exudates, venous 
looping and beading, new vessel formation and 
maculopathy). Effect modifiers like age, poor 
glycemic control in terms of HbA1c and treatment 
taken were controlled through stratification. 
 

RESULTS 
 

A total of 300 patients with type 2 diabetes mellitus 
diagnosed for more than 10 years were selected from 
the Diabetes Management Centre of Services 
Hospital Lahore.  

Table 1 shows that amongst the 300 patients, 
43% were male and 57% were females. Overall 
percentage of females was more than that of males.  

Table 2 is showing age distribution of patients. 
According to it majority of diabetic patients were 
between age group 45-64 (68.7%). There were few 
patients at the extremes of age groups shown, with 
the minimum age of 35 and maximum age of 70. 
Mean age was 52.18 ± SD of 8.993.  
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Table 3 shows frequency of microalbuminuria 
among type 2 diabetics. Out of 300 patients 86 (28.7 
%) patients were found to have microalbuminuria and 
214 (71.3%) patients did not have microalbuminuria. 

Table 4 shows frequency of retinopathy among 
type 2 diabetics. Out of 300 patients 91 (30.3 %) 
patients were found to have retinopathy and 209 
(69.7%) patients did not have retinopathy. 

Table 5 shows cross tabulation of 
microalbuminuria and retinopathy in a 2 x 2 table. It 
shows that out of 86 patients who had 
microalbuminuria 39 (45.4%) patients also had 
retinopathy, however, remaining 47 (54.6%) patients 
did not have retinopathy. Among the 214 patients 
who had no microalbuminuria, the frequency of 
retinopathy was 52 (24.3%). 162 (75.7%) patients 
had no retinopathy and microalbuminuria. It clearly 
shows that patients with microalbuminuria have more 
frequency of retinopathy (45.3%) as compared to the 
patients without microalbuminuria (24.3%). 

 
Table 1:  Gender of patient 

Gender Frequency %age 

Male 129`43.0  

Female 171 57.0 

 
Table 2: Frequency and percentages of age groups 

Age in years Frequency %age 

35-44 61 20.3 

45-55 119 39.7 

56-64 87 29.0 

65-70 33 11.0 

 
Table 3: Frequency of microalbuminuria 

Microalbuminuria Frequency %age 

Yes 86 28.7 

No 214 71.3 

 
Table 4: Frequency of retinopathy 

Retinopathy Frequency %age 

Yes 91 30.3 

No 209 69.7 

 

Table 5: Frequency of ‘Retinopathy’ in patients with 
and without ‘Microalbuminuria’ 

Microalbumin
uria 

Percentage 
retinopathy 

Total  

Yes No 

Yes 39(45.4
%) 

47(54.6%
) 

86(100%) 

No 52(24.3
%) 

162(75.7
%) 

214(100%) 

Total 91 209 300 

 

DISCUSSION 
 

The incidence of diabetes mellitus is fast increasing 
in our part of the world.

21
 Being a chronic disorder, 

much of its morbidity and mortality is related to the 
presence of associated long term complications

22
. 

According to the World Health
 
Organization, diabetes 

affects more than 170 million people
 
worldwide, and 

this number will rise to 370 million by 2030. About 
one third of those affected will eventually have 
progressive

 
deterioration of renal function. The first 

clinical sign of
 

renal dysfunction in patients with 
diabetes is generally microalbuminuria, which 
develops in 2 to 5 percent of patients

 
per year. In type 

2 diabetes, unlike type 1 diabetes, microalbuminuria
 

is seldom reversible
7D

 but, instead, progresses to 
overt proteinuria

 
in 20 to 40 percent of patients. 

Blindness is the most dreaded complication of 
diabetes. In 2002, 124 million people suffered from 
low vision and 37 million were blind. In western 
nations, diabetes mellitus is the first cause in loss of 
vision among younger patients.  

The pathogenesis of diabetic retinopathy and 
nephropathy is same, that’s why is has been 
postulated that microalbuminuria can be used as a 
predictor of retinopathy, and can be used as a marker 
to refer the patients for screening of retinopathy.

20
In 

this study an attempt has been made to determine 
the frequency of microalbuminuria in type 2 diabetes 
and to determine the frequency of retinopathy in 
patients with and without microalbuminuria. 

Numerous studies were carried out to determine 
the prevalence of retinopathy and microalbuminuria 
in diabetes Type 2. These studies yielded different 
rates between 16 to 53.4% for retinopathy.

23,24,25
 In a 

study the prevalence of diabetic retinopathy was 
39.3%.

20
 Our study showed the frequency of 30.3% 

which is somewhere in median range. The variation 
in rate could be as a result of different methods used 
in those studies, the population and or the races 
involved, or variation in controlling blood sugar level. 

The prevalence of microalbuminuria in our study 
was 28.7%. Parving et al reported the incidence rate 
of 22% of microalbuminuria in diabetes type 2 
26

whereas Lunetta reported the incidence rate of 
15%.

27
 In another study the frequency of 

microalbuminuria was 153 (25.9%) out of 590 
patients.

20
 The above-mentioned studies show that 

there is a significant relationship between the degree 
of retinopathy and microalbuminuria.  

However there are few studies opposing such 
relationship. Erasmus et al showed that in 113 
patients suffering from TYPE 2, the incidence rate of 
microalbuminuria was as high as 54% among males 
and 59% among females. Prevalence of retinopathy 
was 16%. They concluded that microalbuminuria may 
not predict retinopathy and occurs independently 
from either glycaemic control or elevated blood 
pressure levels.

28
The population chosen for the study 

http://content.nejm.org/cgi/content/full/351/19/1941?andorexacttitleabs=and&search_tab=articles&tocsectionid=Original+Articles&tocsectionid=Special+Reports&tocsectionid=Special+Articles&tocsectionid=Videos+in+Clinical+Medicine&tocsectionid=Clinical+PracticeAORBClinical+Therapeutics&tocsectionid=Review+ArticlesAORBClinical+PracticeAORBClinical+Implications+of+Basic+ResearchAORBMolecular+MedicineAORBClinical+TherapeuticsAORBVideos+in+Clinical+Medicine&tocsectionid=EditorialsAORBPerspectiveAORBOutlookAORBBehind+the+Research&tocsectionid=Sounding+BoardAORBClinical+Debate&tocsectionid=Clinical+Implications+of+Basic+Research&tocsectionid=Health+Policy+ReportsAORBHealth+Policy+2001AORBQuality+of+Health+Care&excludeflag=TWEEK_element&sortspec=Score+desc+PUBDATE_SORTDATE+desc&hits=20&fdate=11%2F1%2F1996&where=fulltext&andorexactfulltext=and&resourcetype=HWCIT&fyear=1996&fmonth=Nov&sendit=GO&searchterm=diabetes+definition+2002&searchid=1&FIRSTINDEX=0&resourcetype=HWCIT#R8
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influences the different incidences achieved in 
various studies.  

The present study shows that patients having 
microalbuminuria had high frequency of retinopathy 
i.e., 45.4% and patients without microalbuminuria had 
low frequency i.e., 24.3%.  

The method used to measure microalbuminuria 
has also significant influence on difference in 
frequency of microalbuminuria. In my study 
immunoturbiditic method was used and only one 
sample was sent for microalbuminuria but in a study 
done by Manaviat Clinitek 100 (made by Bayer 
Corporation-Elkhart, USA) was used to measure 
microalbuminuria. Three urine samples were taken 
during three to six months and if two samples were 
positive, microalbuminuria was affirmed.

20 

In this study the method to measure 
microalbuminuria is simple and economical and the 
results were not very different from the studies where 
microalbuminuria was measured three times. 

This study shows the frequency of retinopathy in 
patients with and without microalbuminuria, which 
clearly showed that frequency of retinopathy 
increased with presence of microalbuminuria.  

Further studies are required to better understand 
the relationship between microalbuminuria and 
retinopathy. Understanding this relationship will give 
us better insight into the pathophysiology of 
microvascular complications of diabetes. This will 
enable us to introduce new treatment and diagnostic 
modalities which can reduce morbidity and mortality 
related to diabetic microvascular complications. 

 

CONCLUSION 
 

This study shows that patients with microalbuminuria 
develop retinopathy more frequently than those who 
don’t have microalbuminuria. However it is not clear 
that microalbuminuria can be used as a predictor of 
presence of diabetic retinopathy in type 2 diabetics. 
This predictor function needs further study in one or 
more prospective cohorts of patients with type 2 
diabetes to validate its efficacy. If its efficacy is 
confirmed, it may permit referral to ophthalmologist at 
early stages of retinopathy. 
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