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A B S T R A C T

Aim: The objective of the paper is to estimate the prevalence of albuminuria (both microalbuminuria and
macroalbuminuria) among type 2 diabetic patients and to determine its role as a risk factor for the presence
and severity of diabetic retinopathy.
Materials and Methods: We conducted a hospital based cross sectional study in 360 patients who had
type 2 diabetes mellitus. Study was conducted on all type II diabetic patients who came to the department
of ophthalmology, DR SMCSI medical college, Karakonam. Study period was 2 years. All the patients
had undergone through a thorough ocular examination. The ETDRS scale was used for grading Diabetic
retinopathy. A morning urine sample was used for detecting albuminuria. The values of urine albumin
excretion of 30 – 300 mg in 24 hours was regarded as microalbuminuria and values more than 300 mg in
24hours was considered as macroalbuminuria. The analysis was done using SPSS 16.0.
Results: In our present study the prevalence of microalbuminuria was found to be 33.9% and the prevalence
of macroalbuminuria was found to be 16.7%. Those with macroalbuminuria when compared to those with
microalbuminuria or normoalbuminuria is shown to have a greater prevalence of diabetic retinopathy and
also was found to have greater severity of the disease (33.3%) which was found to be statistically significant,
p value= 0.001.
Conclusion: Microalbuminuria is a very useful biomarker in predicting the presence and severity of
diabetic retinopathy among type II diabetic patients. Patients with microalbuminuria have a higher risk
for the development and the progression of diabetic retinopathy.

© 2020 Published by Innovative Publication. This is an open access article under the CC BY-NC license
(https://creativecommons.org/licenses/by-nc/4.0/)

1. Introduction

Diabetes mellitus is considered as one of the most common
metabolic disorders. The overall global prevalence of
diabetes mellitus is estimated to increase from 4% in 1995
to almost 5.4% by the year 2025.1,2 The two most common
complications seen among patients with long standing
diabetes is diabetic retinopathy and nephropathy.

These are the two major microvascular complications
of long standing diabetes. They are thought to be
due to endothelial dysfunction mediated microvascular
complications of diabetes mellitus.1 Worldwide diabetic
nephropathy is considered as one of the most common cause
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for the end stage renal disease.

Due to this high magnitude of damages that are caused
by these microvascular complications, there is an urgent
need for a sensitive marker, that will aid in the detection
of both nephropathy and retinopathy. Microalbuminuria is
almost widely accepted as the first clinical sign of diabetic
nephropathy.3 Early detection of diabetic retinopathy can be
done by screening all the diabetic patients by doing a dilated
Fundus evaluation.4

The association between the renal and cardiovascular
complications with that of microalbuminuria among type
I diabetics has been well established whereas in type
2 diabetes only a lesser association is observed.5 Many
researchers in their studies have suggested the role of
microalbuminuria as an important marker for predicting
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the mortality, cardio vascular disease and renal failure
even in individuals without diabetes mellitus. There are
only very few studies that have been done to investigate
the possible association between diabetic retinopathy and
microalbuminuria.6,7

2. Purpose of the Study

The aim of this study is to estimate the prevalence
of albuminuria (microalbuminuria and macroalbuminuria)
among type II diabetics and to determine its role as a risk
factor for both the presence and the severity of diabetic
retinopathy.

3. Materials and Methods

We conducted a hospital based cross sectional study
in 360 patients with type 2 diabetes in the department
of ophthalmology, DR SMCSI medical college
hospital, Karakonam. All the patients had undergone a
comprehensive ophthalmic evaluation. The ETDRS scale
was used for grading Diabetic retinopathy. A morning urine
sample was used to detect albuminuria. Urine albumin
excretion of value 30 – 300 mg in 24 hours was regarded
as microalbuminuria and values more than 300 mg in
24hours was regarded as macroalbuminuria. In our study
immunoturbidity method was used to estimate the urine
micro albumin level. The analysis was done using SPSS
16.0.

4. Results

The study was conducted on 360 diabetic patients. The
number of females were 197 and males were 163. The mean
age was found to be 63.48 (SD +6.921) years. The minimum
age was found to be 42 years and the maximum age was
88 years among the study participants. In our study the
mean duration of diabetes mellitus was 9.36 years with most
participants in the range of 5-15 years duration. Among the
360 study participants studied, 141 of them had diabetic
retinopathy which accounted for 39.2%. Remaining 219
participants did not have any diabetic retinopathy changes
(60.80%).

Among the 141 participants with diabetic retinopathy
studied, it was found that the prevalence of very mild NPDR
was 13.5%, mild NPDR was 18.4%, moderate NPDR was
36.9%, severe NPDR was 10.6%, very severe NPDR was
5% and PDR was 15.6%.

Among the 360 patients evaluated 178 (49.4%) were
normoalbuminuric, 122 (33.9%) were microalbuminuric
and 60 (16.7%) were macroalbuminuric.

It was found that the prevalence of diabetic retinopathy
was more among those with microalbuminuria (41.1%) and
macroalbuminuria (33.4%) when compared to those with
normoalbuminuria (25.5%).

Fig. 1: Showing the prevalence of diabetic retinopathy

Table 1: Prevalence of various types of diabetic retinopathy

Types of Diabetic
Retinopathy

Frequency
(n=141)

Prevalence

Very Mild NPDR 19 13.5%
Mild NPDR 26 18.4%
Moderate NPDR 52 36.9%
Severe NPDR 15 10.6%
Very Severe NPDR 7 5%
PDR 22 15.6%

Fig. 2: Prevalence of proteinuria

Fig. 3: Showing prevalence of diabetic retinopthy among
normoalbuminuria, microalbuminuria and macroalbuminuria
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Fig. 4: Showing the prevalence of various types of diabetic retinopathy among those with normoalbuminuria, microalbuminuria and
macroalbuminuria

Among the 360 patients studied it was found that
Proliferative diabetic retinopathy was seen in 22 patients.
Remaining 338 patients did not have proliferative diabetic
retinopathy (no DR in 219 patients, very mild NPDR in 19,
mild NPDR in 26, moderate NPDR in 52, severe NPDR in
15 and very sever NPDR in 7).

Among those who had proliferative diabetic retinopathy
2 patients had normoalbuminuria (9.1%), remaining 20
patients (90.90%) had abnormal proteinuria (31.8% had
microalbuminuria and 59.1% had macroalbuminuria).

5. Discussion

When compared to those with normoalbuminuria, subjects
with microalbuminuria or macroalbuminuria were found
to be more prone for the development of diabetic
retinopathy. Therefore the presence of microalbuminuria
can be considered as a marker to estimate the risk of the
development and the progression of proliferative diabetic
retinopathy. It does not only indicate a kidney disease, but is
a secondary and indirect effect of a distant disease process
on the kidney physiology.

In our present study we got a statistically significant
association between diabetic retinopathy and proteinuria. In
this study the prevalence of micro and macroalbuminuria
was 33.9% and 16.7% respectively. 58(41.1%) subjects
had urine microalbuminuria and 47(33.3%) subjects had
macroalbuminuria among those with retinopathy compared
to 64(29.2%) subjects having microalbuminuria and
13(5.9%) subjects having macroalbuminuria among those
who had no diabetic retinopathy. Among those with
microalbuminuria 8(42.1%) had very mild NPDR, 13(50%)
had Mild NPDR, 23(44.2%) had moderate NPDR, 7(46.7%)
had severe NPDR, 7(31.8%) had PDR. Whereas in those
with macroalbuminuria very mild NPDR was seen in 0%,
mild NPDR in 3(11.5%), moderate NPDR in 18(34.6%),
severe NPDR in 7(46.7%), very sever NPDR in 6(85.7%),

PDR in 13(59.1%). In a study conducted by Masoud R et al
the prevalence of microalbuminuria and macroalbuminuria
was found to be 25.9% and 14.5% respectively. In their
study also they got a statistically significant association
between various grades of diabetic retinopathy and urine
albuminuria.8 According to their study the prevalence
of various grades of retinopathy among those with
microalbuminuria was grade 1 retinopathy in 27(18.9%)
subjects, grade 2 in 24(16.8%), grade 3 in 4(2.8%), grade 4
in 7(4.9%) whereas in those with macroalbuminuria grade
1 was seen in 21(26.3%), grade 2 in 19(23.8%), grade
3 in 9(11.3%), grade 4 in 14(17.5%). In literature there
are various studies that were carried out to determine the
association between the prevalence of diabetic retinopathy
and microalbuminuria in Type 2 diabetes. All these studies
yielded different rates ranging between 16 to 53.4% for
retinopathy.9–11

The prevalence of albuminuria was found to differ among
different studies. This variation could be because of the
differences in the measurement methods that was used in
various studies; variation in the control of the blood sugar
levels and the differences in the population or races studied.
The method that was used to measurethe microalbuminuria
also may have a significant influence on the difference in
the frequency of microalbuminuria. In our present study
immunoturbidity method was used to measure the urine
microalbumin level.

Chen H et al. in their study found that the frequency
of diabetic retinopathy increases with the presence of
microalbuminuria.12 There are however few studies that
oppose such a relationship. In a study conducted by Erasmus
et al. they found that microalbuminuria may not predict
retinopathy and they concluded that it occurs independently
from either because of poor glycemic control or due to
elevated levels of blood pressure.13
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In our study we found that frequency of diabetic
retinopathy increased with presence of microalbuminuria.
The common mechanism that is involved in the tissue
damage in both retinopathy and nephropathy could explain
this association. Further studies are however required for
the better knowledge and understanding of the relationship
between urine microalbuminuria and diabetic retinopathy. A
more clearer understanding about the association between
retinopathy and microalbuminuria, will be very useful to
have a better knowledge about the pathophysiology of the
various microvascular complications caused as a result of
diabetes mellitus.

6. Conclusion

The prevalence of urine albuminuria in Type 2 diabetics was
significant and it may be considered as a risk factor for the
presence and the severity of diabetic retinopathy. Therefore,
diabetic patients with abnormal levels of microalbuminuria
will definitetly benefit if they could get a more regular
ophthalmic follow-ups. This will help in a more early
recognition of diabetic retinopathy changes. The healthcare
providers could pay more attention to the relationship
between retinopathy and nephropathy in order to further
optimize the frequency of screening for diabetic retinopathy
in patients with type 2 diabetes.
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