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Abstract

Background: Diabetes Mellitus is a leading health problem with increasing incidence and associated with
cardiovascular, renal, neurological complications etc. Elevated serum uric acid plays an important risk factor
for the development of cardiovascular, renal, ophthalmological, neurological and metabolic disturbance.
Elevated levels of serum uric acid in type 2 DM increases risk of developing all complications especially
chronic kidney disease.

Aim and Objectives: To study the impacts of serum uric acid in type 2 diabetes mellitus, and its relation with
development of complications.

Material and methods: Cross sectional observational study.

Results and conclusion: Elevated level of serum uric acid level in type 2 DM correlates with its complications.
Keywords: Diabetes mellitus, complications, serum uric acid.

. Introduction

World Health Organization (WHO), defines the term Diabetes Mellitus (DM) as a metabolic disorder
of multiple etiology, characterized by chronic hyperglycemia with disturbances of carbohydrate, protein and fat
metabolism, resulting from defects in insulin secretion or insulin action or both ™ Diabetes mellitus is a leading
public health problem with increasing incidence and long term complications such as diabetic nephropathy,
diabetic neuropathy, diabetic retinopathy etc. These complications are mainly a consequence of macro vascular
and micro vascular damages of the target organs. According to WHO, the prevalence of Diabetes Mellitus has
reached epidemic proportions. The total number of people worldwide with diabetes is projected to rise from 150
million in 2000 to 435 million in 2030. The top three countries are India, China and U.S. India is called Diabetic
Capital of World as there are going to be eighty percent of all diabetics from the entire world population,
concentrated here " In 2000 the number of people with diabetes was 31.7 million and it is expected that by
2030 this will increase to 79.4 million B! There is one person in the world dying of diabetes every ten seconds
and new diabetic cases being identified every ten seconds. The worst affected are people in the age group of 40
to 59 years ' Several factors contributing to this include greater longevity, obesity, unsatisfactory diet,
sedentary lifestyle and increasing urbanization. The cause of clinical diabetes is absolute or relative deficiency
of insulin. Typel or IDDM is due to insulin deficiency caused by autoimmune destruction of B cells in the islets
of pancreas, the A, D and F cells remain intact " The second form of diabetes mellitus is Type 2 or NIDDM, is
characterized by insulin resistance and impaired insulin receptors. It is common type of diabetes and usually
develops after the age of 40 years. It is associated with normal B cell morphology ™" Type 2 diabetes comprises
90% of people with diabetes all around the world, and is largely the result of excess body weight and physical
inactivity

Il.  Materials And Methods:

This is a cross sectional observational study conducted in coimbatore medical college hospital,
Coimbatore over the period of one year. The Ethics committee clearance was obtained.100 Diabetic Patients
attending the outpatient department of medicine who are willing to participate in the study were included.
Patients excluded were pregnant ladies, patients on xanthine Oxidase inhibitors or uricosuric drugs, thiazides,
salicylates OC pills, Cytotoxic drugs and lipid lowering agents, Patients with Lymphoma, Leukemia organ
transplant recipients , Alcoholics, smokers and Nephrotic syndrome patients.

I1l.  Result
Table 1showing age and sex distribution among the study population. A total of 100 patients were
studied of whom 59 were male and 41 were female. Most of the patient came under the age of 41-50 years of
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age and the number was 34. In total study population 50 patient showed elevated serum uric acid. Among them
29 patients were male and 21 were female.

Table No 1
Age and sex distribution of the subjects studied

Age groups Male Female total
(Yrs)

31-40 14 06 20
41-50 20 14 34
51-60 10 08 18
61-70 07 06 13
71-80 06 05 11
81-90 03 01 04

Table 2 represents the association between ECG changes and serum uric acid levels and we found that
75 study population showed ecg changes among them 42 patient had elevated serum uric acid and value were
statistically significant (P value — 0.038). from this table we observed that diabetic patients with elevated serum
uric acid were showed ECG changes than normal value.

Table No 2
ECG changes and serum uric acid level in the study subjects
Serum uric acid P value
Total
high low
Eﬁ;ﬁ es Count in 42 33 75
9 present
% of Total ~ [42.0% 33.0% 75.0%
absent Count in 8 17 25 0.038
% of Total  8.0% 17.0% 25.0%
Count in 50 50 100
Total
% of Total 50.0% 50.0% 100.0%

Table 3 represents the association between usg changes and serum uric acid level in study in population
and the reports shows that 46 patient showed abnormal usg abdomen finding of whom 29 patients showed
elevated serum uric acid value and the value were statistically significant with the p value of 0.016.

Table No.3
USG changes in study subjects associated with serum uric acid level
Serum uric acid
Total
high low P value
ghiﬁ o Count in 29 17 46
9 Present
% of Total  [29.0% 17.0% 146.0%
Absent Count in 21 33 54 0.016
% of Total  [21.0% 33.0% 54.0%
Count in 50 50 100
Total
% of Total 50.0% 50.0% 100.0%
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Table 4 represents the association between the fundus change and the serum uric acid level. We
observed that there is positive correlation between elevated serum uric acid and the fundus changes.

Table No 4
Fundus changes in study subjects associated with serum uric acid level
Serum uric acid
Total
high low P value
Fundus Count in 43 22 65
9 present
% of Total ~ 143.0% 22.0% 65.0%
absent Count in 7 28 35 0.001
% of Total ~ [7.0% 28.0% 35.0%
Count 50 50 100
Total
% of Total 50.0% 50.0% 100.0%

Table 5,6 represents the association between the serum uric acid and vibration, joint, position senses
changes. From the study we found that there is positive correlation between serum uric acid levels and joint,
position, vibration sense.

Table No.5
Serum uric acid level in the patients with impaired vibration sense
Serum uric acid
Total
high low P value
L%?:g(e)g Count in 16 3 19
present
% of Total  [16.0% 3.0% 19.0%
absent Count in 34 a7 81 0.001
% of Total ~ [34.0% 147.0% 81.0%
Count 50 50 100
Total
% of Total 50.0% 50.0% 100.0%
Table No.6
Serum uric acid level in the patients with impaired joint position sense
Serum uric acid
Total
high low P value
mpaired Count in 16 3 19
Present
% of Total 16.0% 3.0% 19.0%
Absent Count in 34 a7 81 .001
% of Total 34.0% 47.0% 81.0%
Count 50 50 100
Total
% of Total 50.0% 50.0% 100.0%

Table 7 represents the association between the serum uric acid with orthostatic hypotension and this
found to be serum uric acid level has no correlation with orthostatic hypotension.
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Table No 7
Serum uric acid level in the patients with Orthostatic hypotension
Serum uric acid
Total
high low P value
Orthostati
b vootensi Count in 40 49 89
yp absent
on
% of Total 0.0% 49.0% 89.0%
present Count 10 1 11 .710
% of Total 10.0% 1.0% 11.0%
Count 50 50 100
Total
% of Total 50.0% 50.0% 100.0%

Table 8 represents the association between the serum uric acid and cerebrovascular accident patients.
Based on our study we observed that patients who had cerebrovascular accident showed increased serum uric
acid levels.

Table No 8
Serum uric acid level in the patients with Stroke
Serum uric acid
Total
high low P value
stroke Count 48 19 67
yes
% of Total 48.0% 19.0% 67.0%
no Count 2 31 33 .001
% of Total 2.0% 31.0% 33.0%
Count 50 50 100
Total
% of Total 50.0% 50.0% 100.0%

Table 9 showed patient with DKA and their serum uric acid value is not significant. From this we
observed that there is no association between serum acid and development of DKA.

Table No.9
Serum uric acid level in individuals in association with diabetic ketoacidosis
Serum uric acid
Total
high low P value
Acetone
. Count 32 41 73
positive absent
% of Total  [32.0% 41.0% 73.0%
present Count 18 9 27 0.071
% of Total  [18.0% 9.0% 27.0%
Count 50 50 100
Total
% of Total 50.0% 50.0% 100.0%
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IV.  Discussion

Among the 100 patients selected for our study, 50 patients had elevated serum Uric acid levels and the
remaining 50 patients had normal or less than normal serum uric acid levels. In our study group all the patients
underwent complete clinical examination and relevant laboratory and radiological investigations. After the
detailed evaluation of the results of the study it was observed that the elevated levels of serum uric acid is
associated with higher incidence of complications?® in the patients in our study group. Both microvascular and
macrovascular complications are found to have been increased in diabetic patients® with hyperuricaemia.ln our
study group, we observed that astrong associationof elevated uric acid levels with microvascular involvement
of Kidneys®®Fundus, peripheral nerve and macrovascular involvement of coronary artery and cerebral vessels.
The parameters that had an insignicant P value and hence lack of association between elevated uric acid are
Orthostatic hypertension and Diabetic ketoacidosis.

Summary:

In this cross sectional study, out of the 100 patients involved in the study, 50 had elevated serum uric
acid levels. On further analysis with the parameters used to access the patients, it was found that majority of
those patients had significant association with development of complications and elevated serum uric acid
levels. Except for Diabetic Ketoacidosis and Orthostatic Hypertension whose association with Hyperuricaemia
was found to be insignificant other parameters had significant association with Hyperuricaemia.

V.  Conclusion
In this study we conclude that elevated serum uric acid levels have positive correlation with both microvascular
and macrovascular complications of diabetes mellitus.Orthostatic hypotension and diabetic ketoacidosis are not
related to levels of serum uric acid.On the basis of the observations made on this study, frequent monitoring of
serum uric acid levels can be very helpful in assessing the complications of the diabetes mellitus.
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