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Introduction 
Diabetes has become a widespread epidemic, due 
to increasing prevalence and incidence of type2 
diabetes [11]. It is a significant cause of premature 
mortality and morbidity related to cardiovascular 
disease, blindness, kidney and nerve disease [16]. 
Diabetes is a clinical condition brought about by 
body’s inability to produce enough insulin or to 
use the available insulin. In deficiency, there is an 
increase in the concentration of glucose in the 
blood as well as other metabolic products [19]. 
Uric acid is a chemical produced when the body 
breaks down substances called purines [17]. Serum 
uric acid is positively associated with serum 
glucose in healthy subjects. However, this 
association is not consistent between healthy and 
diabetic individuals, as a low serum levels of uric 
acid are reported in the hyperglycemic state [4].  
 
HbA1c refers to glycated hemoglobin. It develops 
when hemoglobin, a protein within red blood cells 
that carries oxygen throughout body, joins with 
glucose in the blood, becoming’ glycated’ [5]. 
Landmark and historical research trials have 
shown a positive association between impaired 
glycemic control and risk of coronary heart disease 
and other diabetes complications such as 
nephropathy [2, 12, 13]. Higher levels of HbA1c 
were associated with increased risk for 
development of microangiopathy in diabetics. This 
may be due to the fact that HbA1c has special 
affinity for oxygen thereby causing tissue anoxia 
and play important role in causation of micro and 
macroangiopathy [18]. The type II diabetes is 
rising in the U.S. and all over the world, thereby  

 
Becoming an increasingly powerful threat to global 
health [14]. 
 

Material and Methods 
We selected 30 known geriatric diabetic type2 
patients from the diabetes camps and carried out 
the study on these patients and in a group of 30 
age and sex matched normal healthy individuals 
which were randomly selected as a control group. 
The study was conducted using a single center in 
serial camps organized by Diabetic Association of 
India, Amravati Branch. Serum uric acid was 
estimated by Uricase/PAP method [7, 15] and 
HbA1c was estimated by using a NycoCard 
READER II [6]. The data was statistically 
analyzed, the coefficient correlation was studied by 
Pearson’s correlation coefficient to study 
relationship between uric acid and HbA1c level in 
both experimental and control group and 
significance of coefficient of correlation is 
calculated. (The Pearson’s Known type 2 DM 
Patients in geriatric (>55 Year of age) group 
attending the camps were selected for the study). 
 

Results 
The values obtained for uric acid and HbA1c for 
experimental group are shown in the table 1 and 
for control group in table 2, the graphs being 
accordingly plotted. The statistical analysis showed 
positive correlation between uric acid and HbA1c 
in geriatric patients. The degree of correlation is 
positive i.e., 0.080. Significance of coefficient of 
correlation was found to be 2.50 for 0.05 % level. 
The coefficient of correlation between uric acid 
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and HbA1c was found to be significant in the 
study population. 
 
Table 1:  The values of uric acid and HbA1c of 
geriatric patients with type 2 diabetes. 

Sr. No. of patient Uric acid (mg/dl) HbA1c (%) 

1 7.6 8.4 
2 7.7 7.8 
3 5.0 7.8 
4 7.3 7.2 
5 3.7 6.4 
6 5.6 7.1 
7 6.3 8.9 
8 5.5 7.8 
9 9.1 6.8 
10 9.9 8.0 
11 7.2 8.2 
12 5.7 8.4 
13 10.0 6.7 
14 4.3 8.8 
15 6.0 9.8 
16 5.0 9.1 
17 5.7 10.0 
18 3.8 9.0 
19 8.5 8.4 
20 7.2 13.4 
21 3.9 7.3 
22 5.3 8.9 
23 5.5 7.9 
24 5.9 7.3 
25 5.7 7.3 
26 6.3 7.0 
27 4.0 8.4 
28 7.0 7.1 
29 6.5 6.3 
30 7.0 7.5 

 

 
Graph: Graphic representation of uric acid & 
HbA1c values of type 2 diabetic patients. 
 
Table 2: The Values of Uric acid and HbA1c in 
Control Group. 

Sr. No. of controls Uric acid (mg /dl) HbA1c (%) 

1 3.7 3.9 
2 4.9 4.4 
3 2.8 4.3 
4 3.3 3.7 
5 3.4 4.0 
6 2.9 4.1 
7 4.1 4.4 
8 5.7 4.3 
9 4.8 4.2 
10 6.3 4.0 
11 3.5 3.7 
12 2.9 3.8 
13 5.4 4.3 
14 3.7 4.0 
15 6.1 4.1 
16 5.9 4.4 
17 5.2 3.9 
18 7.0 3.7 
19 6.4 4.0 

20 5.9 4.1 
21 5.8 3.5 
22 3.9 4.1 
23 4.2 4.0 
24 4.7 4.4 
25 5.3 4.5 
26 6.4 3.3 
27 4.5 3.7 
28 3.7 3.9 
29 5.3 4.1 
30 6.1 4.4 

 

 
Graph: Graphic representation uric acid & HbA1c 
values in Control Group. 
 
The correlation coefficient for the relationship 
between uric acid and HbA1c level in control 
group showed positive correlation i.e., 0.074 (table 
2). The Result was statistically not significant in the 
control group. Calculated t value is 1.28, therefore 
statistically no significant correlation exists 
between uric acid and HbA1c in control group. 
 

Discussion 
Present study showed the similar results as in the 
studies by other investigators and focuses on 
relation between biochemical parameters and 
Diabetes. In this study involving 30 geriatric type2 
diabetes mellitus subjects, we found significant 
positive correlation between uric acid and HbA1c. 
 
Diabetes mellitus is a common disease in elderly 
people, with almost 50% of Type 2 diabetic 
patients being over 60 years of age. [9]. Serum uric 
acid level was associated with HbA1c, fasting and 
post prandial blood glucose suggesting a 
significant role of serum uric acid in the 
deterioration of glucose toleration [8]. Serum uric 
acid is a strong and independent risk factor for 
diabetes. [3]. 
  
Serum uric acid levels increased with moderately 
increasing levels of glycosylated hemoglobin [1]. 
Higher levels of uric acid are associated with lower 
HbA1c both in type-1 and type-2 diabetic patients. 
Uric acid is involved in the augmentation of insulin 
secretion in type2 subject [10]. 
 

Conclusion 
In the present study we have found a positive 
relationship and significant correlation between 
uric acid and HbA1c in geriatric type 2 diabetic 
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patients. However, in the control group, positive 
relationship but no significant correlation exists 
between uric acid and HbA1c. Thus, the present 
study has opened new avenues for further studies 
in this sea of knowledge about diabetes, 
particularly its relations to various test results to 
expedite effective management of this common 
killer. 

 
Acknowledgments 
We would like to thank Diabetic Association 
Amravati for giving us permission to undertake 
this study and their kind cooperation. It is 
noteworthy that all the physicians, diabetologists, 
dieticians, and social workers providing services to 
these patients in the camps are a very effective tool 
towards Health for All by 2030. Most importantly, 
the geriatric patients attending these camps were 
enthusiastically participated in this study and so 
deserve a special mention and due regards. 
 

References 
1. Amandeep Kaur, Sahiba Kukreja, Naresh 

Malhotra, and Neha. “Serum Adenosine 
Deaminase activity and its correlation with glycated 
haemoglobin levels in patients of Type 2 Diabetes 
mellitus”. Internal Medicine section. vol.3926, 2012: 
1567-1570.Print. 
 

2. D. Nathan. “Effect of Intensive Therapy on the 
Development and Progression of Diabetic 
Nephropathy in the Diabetes control and 
complications.” Trial, Kidney International. vol.47, 
1999: 1703-1720.Print. 
 

3. Dehghan Abbas, Mandy van Hoek, Eric J.G., Si J 
brands, Albert Hofman, Jacqueline C.M. witteman. 
“High serum uric acid as a Novel Risk factor for 
Type 2 Diabetes.” Diabetes Care, Vol. 31, 2008:  
353-360. Print. 
 

4. Diabetes in control. “Risk of Developing Diabetes 
Increases with Rising Serum Uric acid levels”. 
Diabetes care, vol.31, 2008:361-362.Print. 
 

5. Diabetes Co. UK. “Guide to HbA1c”. The global 
diabetes. Comm. 2016. 
 

6. European Reference Laboratory for 
Glycohaemoglobin, Manufacture check-up 
certification of NycoCard HbA1c. 1998. 
 

7. Fossati, P. Prencipe, L (1980) “Clin.Chem”.26:227. 
 

8. Hidayat Muhammad Fahmi, Santi Syafril, Dharma 
Lindate. “To Elevated uric acid level decreases 

glycated haemoglobin in type 2 diabetes mellitus.” 
Directory of pien access journals, Vol. 33, 2014. 
 

9. John E. Morley: “The Elderly Type 2 Diabetic 
patient: special considerations”. Diabetic Medicine, 
vol.15, 1998: s41-s46.Print. 
 

10. Kamran M.A. Aziz. “Effect of serum Acid in 
Augmentation of insulin secretion and 
Improvement of HbAlc in Diabetic patients”: 
[proposed statistical Regression models for uric acid, HbA1c 
and Insulin] 2013. 
 

11. Kim Kyung Soo, seok won park. “Exercise and 
Type 2 Diabetes.” Korean Diabetes. Vol .13 (2), 
2012:61-68. Print. 
 

12. M., Wei, Gaskill, S.P. Haffner S.M., Stern M.P. 
“Effect of Diabetes and Level of Glycaemia on All 
cause and Cardiovascular Mortality.” Diabetes 
Care, vol.21, 1998: 1167-72. Print. 
 

13. R. Turner: “Effect of Intensive Blood Glucose 
Control with Metformin on Complications in 
overweight patients with Type 2 Diabetes.” Lancet, 
vol.352, 1998: 854-65. Print 
 

14. Targher G, chonchol M, Pichiri I, Zoppini G. 
“Risk of Cardiovascular disease and chronic 
Kidney disease in diabetic”. Just a coincidence J E 
endocrinol Invest 34 [7]; 2011; Pp544-51. 
 

15. Trinder, P., (1969): Ann.Biochem.6:24. 
 

16. “U.S. Department of Health and Human Services 
Centers for Disease Control and Prevention 
National Diabetes Fact Sheet”. General 
Information and National Estimates on Diabetes in 
the United States, 2007. 
 

17. U.S. National library of Medicine: Uric acid urine 
test, Medline plus. 
 

18. Van den Oever IA, Raterman HG, Nurmohamed 
MT, Simsek S. “Endothelial dysfunction, 
inflammation and apoptosis in diabetes 
mellitus”. Mediators Inflamm.  2010:792393. 
 

19. World Health Organization: “Global Strategy on 
Diet”. Physical Activity and Health: Diabetes. Geneva, 
World Health Organization, 2006. 

 

 

 
 
 
 
 

Source of support: Nil 
Conflict of interest: None Declared 

Cite this article as:  
Jagtap M. W., Rohankar P.H., S. A. Kale. The 
Relation between serum uric acid & HbA1c in 
geriatric patients of Type 2 Diabetes. International 
Journal of Bioassays 5.6 (2016): 4630-4632. 

http://www.ijbio.com/

