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Abstract

Introduction: Serum uric acid (SUA) is identified as a
possible risk factor for T2DM in recent decades. The
deranged biochemical profile SUA has been shown to
play a significant role in the development of Diabetic
Neuropathy and Nephropathy but little knowledge on the
relationship between SUA and DR has been shown in
literature. Therefore, the identification of a clinical
marker is very important for early detection and
management of progression of Diabetic Retinopathy
(DR).

Aim: This study is to find out the role of Serum Uric

Acid association in Diabetic Retinopathy. Due to

heterogeneity in international studies and the lack of
local literature evidence, this research was conducted to
explore this interesting relationship between serum uric
acid in different grades of Diabetic Retinopathy.

Methodology: Study was conducted as observational
study design in Department of General Medicine,
Trivandrum, Kerala. Patients were allocated into two
groups Group 1. 94 T2DM subjects with Diabetic
Retinopathy. Group 2: 94T2DM subjects without
Diabetic Retinopathy. Results: The levels of Serum Uric
Acid increment as severity of diabetic retinopathy
progressed & thus found significant association between

serum uric acid in severity of diabetic retinopathy.
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Introduction

Diabetes is increasingly gaining the status of a possible
epidemic in India and is currently diagnosed in 77
million people by 2020, according to the International
(IDF). 1t is
approximately 153 million will suffer from Diabetes
Mellitus by 2045. Diabetic Retinopathy (DR), one of the
main causes of adult visual impairment and a severe
Mellitus.

Diabetes Federation expected that

microvascular complication of Diabetes
Diabetes prevalence in Kerala ranges from 13.70 per
cent to 20 per cent, according to various studies
conducted in representative populations in the state, with
a trend for a comparatively lower prevalence in Central
Kerala.[1]

DR is caused by the deleterious metabolic effects of
hyperglycemia, which contributes to extensive and early
neurodegeneration, is one of the chronic microvascular
complications of Type 2 Diabetes Mellitus (T2DM) [2].
DR is a leading cause of visual disability and blindness
in diabetics and it is a microvascular complication that
can affect the peripheral retina, the macula or both and
[3] DR is a major cause of vision loss in adults [4] which
contributes to severe morbidity in patients with diabetes,
leading to serious public health issue. Chronic exposure
to Diabetes-related metabolic changes may damage the
microvasculature of the retina, resulting in DR [5].
Serum uric acid (SUA) is identified as a possible risk
factor for T2DM in recent decades. The deranged
biochemical profile SUA has been shown to play a
significant role in the development of Diabetic
Neuropathy and Nephropathy [6] but little knowledge on
the relationship between SUA and DR has been shown.

Therefore, the identification of a clinical marker is very
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important for early detection and management of
progression of DR. If uric acid is found to be a novel
screening tool that predicts the future occurrence of DR,
it may be useful for early intervention to mitigate risk,
especially in patients with DR complications. Blindness
is primarily the result of progressive DR and clinically
significant macular edema [7]. The first standardized
classification of DR (Airlie House Classification) was
developed in 1968. This classification was modified for
use in the Early Treatment of Diabetic Retinopathy
Study (ETDRS) which became the gold standard for
classification of DR. As per ETDRS classification,
Diabetic Retinopathy is classified as either proliferative
or non-proliferative. DR is a progressive disease
comprising several stages including: 1) no DR, in which
there are no abnormalities; 2) Mild Non-Proliferative
DR 3) Moderate Non-Proliferative DR, 4) Severe Non-
Proliferative DR, 5) Very Severe Non-Proliferative DR,
6) Early Proliferative DR, 7) High Risk Proliferative DR
and 8) Advanced Diabetic Eye Disease.

Even though it can be effectively treated, Diabetic
Retinopathy remains the most common cause of
acquired blindness among persons of working age in the
industrialized world. The aim of this study is to
investigate the Association of Serum Uric Acid in
various grades of Diabetic Retinopathy.

Methods and Materials

The study design is an observational study which is
conducted in Department of General Medicine of Sree
Gokulam Medical College and Research Foundation,
Trivandrum. The study period was From 1st January
2019 to 31st December 2019. The study was conducted

in patients who were diagnosed to have T2DM.
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Inclusion criteria

T2DM patients, as per ADA criteria who attended the
outpatients and inpatients of Department of General
Medicine and Department of Ophthalmology, Sree
Gokulam Medical College and Research Foundation,
Trivandrum, were included in the study.

Exclusion criteria

Those who are pregnant, patients treated for cancer in
the past 5 years before study enrolment, Those with
blood disorders causing hemolysis (e.g., haemolytic
ETDRS Classification OF DR [?]

anemia), Chronic Kidney Diseases, Hypertensives,
Acrthritis and Myocardial infarction.

A sample size of 188 subjects. All patients who satisfied
the inclusion and exclusion criteria during the study
period were included in the study until the sample size
attained.

Patients were allocated into two groups

Group 1: 94 T2DM subjects with Diabetic Retinopathy
94T2DM without  Diabetic

Group 2: subjects

Retinopathy

Category Description

Mild NPDR

IAny or all of; microaneurysms, retinal hemorrhages, exudates, Cotton wool spots

No Intra Retinal Microvascular Abnormalities or significant beading

Moderate NPDR

Cotton wool spots

SevereRetinalHemorrhagesinl-3quadrantsormild Intra Retinal MicrovascularAbnormalities

Significant venous beading in no more than 1 quadrant

Severe NPDR

Severe retinal hemorrhages in all 4 quadrants Significant venous beading in > 2 quadrants

Moderate Intra Retinal Microvascular Abnormalities in > 1 quadrant

\Very Severe NPDR P> 2 of the criteria of severe NPDR

Early PDR

INeovascularisation of the Disc <1/3 Disc area

INeovascularisation Elsewhere <1/2 Disc area

High Risk PDR

Disc area with vitreous hemorrhage

INeovascularisation of the Disc> 1/3 Disc area

\Any Neovascularisation of the Disc with vitreous hemorrhage Neovascularisation Elsewhere > 1/2

/Advanced DiabeticPreretinal(retrohyaloid) hemorrhage, intragel hemorrhage or both Tractional retinal detachment

Eye Disease

Rubeosis iridis (iris neovascularization -NVI)Neovascular glaucoma

Results and Discussion

Serum uric acid (SUA) was formerly used to be
considered a predominant indicator of gouty diathesis.!
However, as a Metabolic Syndrome (MetS) marker, by
interfering with insulin-stimulated glucose uptake, SUA
could worsen insulin resistance and show a positive
association between Serum Uric Acid levels and T2DM .

The experiments carried out by Cirillo. P et al, Anwar
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M.M et al. and Tane moto M et al. reported that elevated
uric acid levels were associated with microvascular
diabetic  complications, such as  Nephropathy,
Retinopathy, and Neuropathy."****21 purine metabolites
are closely associated with the development of diabetic

microvascular complications™, according to Ames BN

et al.. Studies conducted by Nakagawa T et al. confirmed o)

that hyperuricaemia has been added to the set of

(o)

1
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metabolic anomalies associated with Metabolic
Syndrome insulin resistance and/or hyperinsulinemia [**]
In the present study, it is clear that the levels of Uric

Acid and Lipid Profile showed increment as severity of

51-60 25 26.6
61-70 24 25.5
>70 21 22.3
Total 94 100

DR progressed. Apart from age of onset of Diabetes, Figure 2: age distribution: without diabetic retinopathy

duration of the disease and glycemic control, we found a

AGE DISTRIBUTION-WITHOUT DR
31-40,1.10%

significant correlation between serum uric acid and

various grades DR.A slightly higher number of the study 770, 22:30%

41-50, 24.50%
population were males in without DR group while
almost similar gender distribution was seen in DR group.
[Table 1 & Figure 1].

Table 1: gender distribution with and without diabetic

61-70,25.50%

retinopathy 51-60,26.60%

Sex Group
Without DR | DR Total The maximum number of patients with DR in this study
Female 41 46 87 were in the age group of 41-60yrs [Table 3 &Figure 3].
Male 53 48 101 In age group of 51-60yrs there were equal number of
Total 94 Y 188 patients in DR & without DR in this study.
Fig 1. gender distribution with and without diabetic Table 3: age distribution:with diabetic retinopathy
retinopathy Age (Years) Frequency Percentage
GENDER DISTRIBUTION 31-40 3 3%
41-50 25 27%
60
s0 51-60 25 27%
.40 61-70 21 22%
g m Female
% 30 @ Male >70 20 21%
= 20
10 Total 94 100%
> Figure 3: age distribution:with diabetic retinopathy
Without DR DR

AGE DISTRIBUTION WITH DR
The maximum number of patients without DR in this
=70 I 21%
study were in the age group of 51-60 yrs [Table 2 &

61-70 . 22 %

Figure 2].

51-60 I—— 2T

Table 2: Age distribution: without diabetic retinopathy

41-50 I 27
Age (Years) Frequency Percentage 3140 mE 3%
31-40 1 1.1 0% 5%, 10% 15% 20% 35% 30%
41-50 23 24.5 = Percent

©2022, IJIMACR, All Rights Reserved
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The maximum number of patients with mild, moderate,
severe, very severe NPDR in this study were in the age
group of 41-50, 61-70, 51-60, 41-50 yrs respectively.
The maximum number of patients with early, high-risk
PDR in this study were in the age group of 61-70, 51-60
yrs respectively. In our study population, we could not
find any patients with advanced diabetic eye disease
stage. The mean age of patients studied were almost
same in all various grades of DR except in mild NPDR.
Significant differences in gender was seen in very severe
NPDR & early PDR with more patients were in male
&female respectively [Table 4 & Figure 4]

Table 4: age distribution: with and without diabetic
retinopathy

Age Group

(Years) Without DR DR Total
31-40 1 3 4
41-50 23 25 48
51-60 25 25 50
61-70 24 21 45
>70 21 20 41
Total 94 94 188

Figure 4: age distribution: with and without diabetic

retinopathy

100%a
90%
80%
T0%
60%
50%
40%
30%

20%
v |
0%

31-40 41-50 51-60 61-70 =70
Age

AGE DISTRIBUTION - WITH AND WITHOUT DR

= DR
= Without DR

Frequency

Apart from age of onset of Diabetes, duration of the
Diabetes showed increase as severity of DR progressed.

In CURES, as in our research it was found that the

©2022, IIMACR, All Rights Reserved

duration of Diabetes significantly increased the severity
of Retinopathy.[15]

It was observed that the elevated level of Uric Acid in
cases of Diabetic Retinopathy was significant as
compared to those without DR [Table 5].

Table 5: mean of hbalc, uric acid, lipid profile: with and

without diabetic retinopathy.

Group P value
DR [ Without DR | (Independent
t test)
HbAlc (%) 1021 |7 0.0001
Uric acid | 6.53 3.74 0.0001
(mg/dl)
Total 22453 | 135.71 0.0001
Cholesterol
(mg/dl)
Triglycerides | 154.01 | 87.28 0.0001
(mg/dl)
HDL (mg/dL) | 29.45 |53.83 0.0001
LDL (mg/DI) | 156.51 | 67.2 0.0001
VLDL 32.29 | 17.45 0.0001
(mg/dL)

It was clearly evident from the study that Uric Acid
levels was significantly less in cases of Diabetes
Mellitus without Retinopathy as compared to those with
DR. However, Uric Acid levels tend to increase with the
onset of Retinopathy, a trend which was seen in our
study. Among the Diabetic Retinopathy cases, it was
much more evident that elevated level of Uric Acid was
more significant in proliferative cases as compared to

non-proliferative cases [Table 6].
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Table 6:

various grades of diabetic retinopathy

mean and standard deviation of duration:

Grade of DR Duration (Year)

Mean SD
Mild NPDR 5.56 0.629
Moderate NPDR 7.38 0.5
Severe NPDR 9.5 0.516
Very severe NPDR 12.63 1.408
Early PDR 16 1.648
High risk PDR 24.8 5.809
P value (ANOVA) 0.0001

These results agree with the results obtained in a study
done by Ashakiran. S et al. [16], found the elevated level
of Uric Acid in cases of Diabetic Retinopathy was
significant as compared to cases without DR. Among the
DR cases, it was much more evident that elevated level
of Uric Acid was more significant in proliferative cases
as compared to non- proliferative cases.

In the pathogenesis & development of long-term
complications associated with Diabetes Mellitus, the
amount of Serum Uric Acid plays a significant role. The
relationship between Uric Acid and insulin, which plays
a vicious cycle for the progression of Diabetes,
especially with regard to microvascular changes, is a
unique feature that is notable. Studies have shown in the
past that insulin release is increased in hyperurecimic
subjects in response to oral glucose.[17] Serum Uric
Acid levels have also been shown to be directly linked to
insulin resistance, regardless of age, sex, excess body
weight, fat distribution, and Blood Pressure.[18,19] In
addition, physiological hyperinsulinemia is known to
acutely reduce Uric Acid and sodium excretion from the
kidneys in a coupled fashion.[14]This could explain our
study's finding of why Uric Acid tends to increase in

cases of Proliferative Retinopathy. It was also noted that

©2022, IIMACR, All Rights Reserved

Urinary Uric Acid clearance in normal volunteers 69
appears to decrease in proportion to the increase in
insulin resistance, which could also contribute to this
phenomenon.[20]. As a result, despite adequate or
increased insulin concentrations in diabetics, increased
Uric Acid levels further complicate the problem of
insulin resistance, which could further be associated with
the development of complications such as Retinopathy.
Prakash et al. reported in their work that patients with
severe DR had a longer duration of Diabetes and higher
HbAlc, which could be seen in our study.[21].
Similarly, proliferative cases showed an elevated
Glycated Hemoglobin Level, signifying poor glycemic
control. Similar findings were made in previous studies
on Diabetic Retinopathy on various parameters. Ahsan et
al. reported that increased duration of Diabetes and
impaired glycemic control are significant factors in the
development of Retinopathy [22] which is consistent
with our study outcome.

Conclusion

The levels of Serum Uric Acid showed increment as
severity of DR progressed in our study & thus found
significant association between SUA and severity of DR.
So regular measurement of Serum Uric Acid Level could
be advised to diabetic patients for early management
from severity of microvascular complications. Hence
this study may put forth that SUA could be a better
diagnostic/prognostic tool to assess diabetic retinopathy.
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