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Abstract: There are studies recognising a positive correlation between HbA1c level 

and lipid profile in patients of type 2 diabetes mellitus. This study is taken up to identify 

the same in southern Chennai population attending Sree Balaji Medical College and 

Hospital. To study the level of HbA1c in type 2 diabetes mellitus and evaluate their 

relationship with lipid profile level, a total of 100 type 2 diabetes mellitus patients 

within aged group 30-75 years were enrolled in the study after taking written consent. 

HbA1c and lipid profile were measured by standard procedures. Data collected was 

analysed using SPSS software. Result shows that there is significant positive relation 

between HbA1c level with cholesterol, triglycerides, LDL and negative correlation with 

HDL. It was concluded from the findings that HbA1c level can be used as a parameter 

for predicting dyslipidemia in diabetic patients. 
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INTRODUCTION 

               Diabetes mellitus (DM) is a chronic metabolic disorder that occurs as a result 

of a complex interaction of genetic, environmental factors, and lifestyle choices. It is 

characterized by elevated glucose and HbA1c level, frequently associated with impaired 

lipid metabolism and its complication[1, 2]. It is a global endemic with rapidly 

increasing prevalence in both developing and developed countries. The recent statistics 

showed 424.9 million adults between age of 20 to 79 years, have DM worldwide, and 

the number is expected to increase up to 628.6 million by 2045[3]. About 79% of 

people with the disease live in low and middle income countries[3]. 

 

WHO has declared India as diabetic capital of 

the world[4]. DM is a metabolic disorder that has a 

long-term impact on different body systems, 

contributing to the huge burden of morbidity associated 

with it.  

 

Cardiovascular disease (CVD) is one of the 

major complications of DM. CVD in DM has two to 

four folds higher mortality than in non DM[5]. DM is 

an independent risk factor for CVD and it increases the 

effects of other common risk factors such as smoking, 

hypertension and dyslipidemia[6]. 

 

Glycated hemoglobin (HbA1c) is routinely 

used as a diagnostic tool for measuring long term 

glycemic control [7]. In accordance with its function as 

an indicator for mean blood glucose level, HbA1c 

predicts the risk for the development of diabetic 

complication in diabetic patients. Estimated risk of 

cardiovascular diseases has shown to be increased by 

18% for each 1% increase in absolute HbA1c value in 

diabetic[8]. 

 

MATERIALS AND METHODS 

A total of 100 non obese patients of type2 DM 

reporting to Medicine OPD, Sree Balaji Medical 

College and Hospital, Chromepet, Chennai meeting the 

following criteria were enrolled in the study.  

 

After obtaining informed consent from patient, 

a detail history was taken followed by laboratory 

investigation as under: 

 Estimation of HbA1c by immuno-turbidimetry 

 Estimation of serum TC by cholesterol oxidase 

peroxidase method 

 Estimation of serum TG by enzymatic method 

(glycerol phosphate oxidase-phenol 

aminoantipyrine method) 

 Estimation of serum HDL by cholesterol oxidase-

phenol aminoantipyrine method) 

 Estimation of serum LDL by Friedewald formula 
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The data was entered in SPSS software, where 

mean, standard deviation, correlation coefficient and 

percentage were calculated and results were obtained 

 

RESULTS 

The mean and standard deviation of age, 

HbA1c, Total Cholesterol, Triglycerides, HDL and 

calculated LDL are given in table 1. According to 

NCEP- ATPIII guideline, hypercholesterolemia is when 

TC>200 mg/dl, high LDL-C when value >100 mg/dl, 

hypertriglyceridemia as TAG >150 mg/dl, and low 

HDL-C when value <40 mg/dl.  

 

Table-1: Mean ± SD of HbA1c & lipid profile of type 2 diabetes 

Variables Mean ± SD 

HbA1c (in %) 7.85 ± 1.43 

HDL (in mg/dl) 38.51 ± 6.04 

Triglyceride (in mg/dl) 183.66 ± 82.24 

LDL (in mg/dl) 130.74 ± 37.99 

Total Cholesterol (in mg/dl) 205.98 ± 47.24 

 

 
Fig-1: Bar diagram showing percentage of patients with abnormal values of lipid profile 

 

Table-2: Pairwise correlation table 

 
HbA1c HDL TG LDL 

HbA1c - 
   

HDL -0.216
*
 - 

  
TG 0.360

**
 -0.753

**
 - 

 
LDL 0.234

*
 -0.807

**
 0.801

**
 - 

TC 0.286
**

 -0.783
**

 0.896
**

 0.980
**

 

*. Correlation is significant at the 0.05 level (p-value). 

**. Correlation is significant at the 0.01 level (p-value). 

 

In the study, it was found that HbA1c level has 

significant positive correlation with total cholesterol (p-

value < 0.01), triglyceride (p-value < 0.01) and LDL (p-

value <0.05). And HbA1c level has negative correlation 

with HDL level with p-value significance of <0.05. 

 

DISCUSSION 

From this study we observed that type 2 

diabetic patients have hypercholesterolemia, 

hypertriglyceridemia, high LDL, low HDL levels which 

are well known risk factors for cardiovascular diseases. 

Goldberg reported that the cause of dyslipidemia in type 

2 diabetes mellitus may be that insulin is not working 

properly which affects the liver apolipoprotein 

production[9].  

 

Goldberg proposed that several factors are 

likely to be responsible for diabetic dyslipidemia such 

as insulin effects on liver apoprotein production, 

regulation of lipoprotein lipase (LpL), actions of 

cholesteryl ester transfer protein (CETP), and peripheral 

actions of insulin on adipose and muscle[10]. 

 

Increased inflammatory state in DM results in 

formation of dysfunctional HDL which acts as a 

proatherogenic particle[11]. Some studies showed that 

HDL levels were decreased in T2DM with a 
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predominance of small dense HDL, and the small HDL 

particles are rapidly catabolized[12, 13]. This change is 

due to increased activity of several lipolytic and HDL 

modifying enzymes[11]. 

 

A highly positive significant relationship of 

HbA1c with dyslipidemia was also observed in the 

present study. The Diabetes complications and control 

trial (DCCT) established HbA1c as the gold standard of 

glycemic control[14]. Khan et al. also reported that 

severity of dyslipidemia increases in patients with 

higher HbA1c value[15]. Improving glycemic control 

can substantially reduce the risk of cardiovascular 

events in diabetics [16]. Khaw et al. has reported that 

reducing the HbA1c level by 0.2% could lower the 

mortality by 10%[17]. Thus, the results of the present 

study suggest the importance of glycemic control to 

manage dyslipidemia and risk for cardiovascular 

diseases in type 2 diabetics.  

 

CONCLUSION 

 HbA1c level show positive correlation with 

TC, TG, LDL and negative correlation with HDL levels 

suggesting that HbA1c level can be used as a parameter 

for predicting dyslipidemia in diabetic patients and can 

thus decreases the risk of cardiovascular events in 

diabetic patients. 

 

REFERENCES 

1.  Flowers MT. The Δ9 fatty acid desaturation index 

as a predictor of metabolic disease. 2009. 

2. Gallagher EJ, Le Roith D, Bloomgarden Z. Review 

of hemoglobin A1c in the management of diabetes. 

Journal of diabetes. 2009 Mar 1;1(1):9-17.  

3. International Diabetes Federation (IDF) () IDF 

Diabetes Atlas 8th edition, 8th Editio. International 

Diabetes Federation, Brussels. 2017. 

4. JK-PRACTITIONER CO. Diabetes in elderly 

patients. JK practitioner. 2002;91(4):258-9.  

5. Gu K, Cowie CC, Harris MI. Mortality in adults 

with and without diabetes in a national cohort of 

the US population, 1971–1993. Diabetes care. 1998 

Jul 1;21(7):1138-45.  

6. Zahidullah M, Aasim M, Khan I, Muhammadzai 

HZ, Shah MA, Ali N, Mohammad A, Muzahir A, 

Rehman M. Evaluation of patients with coronary 

artery disease for major modifiable risk factors for 

ischemic heart disease. Journal of Ayub Medical 

College Abbottabad. 2012 Jun 1;24(2):102-5. 

7. Osei K, Rhinesmith S, Gaillard T, Schuster D. Is 

glycosylated hemoglobin A1c a surrogate for 

metabolic syndrome in nondiabetic, first-degree 

relatives of African-American patients with type 2 

diabetes?. The Journal of Clinical Endocrinology & 

Metabolism. 2003 Oct 1;88(10):4596-601.  

8. Selvin E, Marinopoulos S, Berkenblit G, Rami T, 

Brancati FL, Powe NR, Golden SH. Meta-analysis: 

glycosylated hemoglobin and cardiovascular 

disease in diabetes mellitus. Annals of internal 

medicine. 2004 Sep 21;141(6):421-31.  

9. Goldberg IJ. Lipoprotein lipase and lipolysis: 

central roles in lipoprotein metabolism and 

atherogenesis. Journal of lipid research. 1996 Apr 

1;37(4):693-707.  

10. Goldberg IJ. Diabetic dyslipidemia: causes and 

consequences. The Journal of Clinical 

Endocrinology & Metabolism. 2001 Mar 

1;86(3):965-71.  

11. Farbstein D, Levy AP. HDL dysfunction in 

diabetes: causes and possible treatments. Expert 

review of cardiovascular therapy. 2012 Mar 

1;10(3):353-61.  

12. Adiels M, Taskinen MR, Packard C, Caslake MJ, 

Soro-Paavonen A, Westerbacka J, Vehkavaara S, 

Häkkinen A, Olofsson SO, Yki-Järvinen H, Boren 

J. Overproduction of large VLDL particles is 

driven by increased liver fat content in man. 

Diabetologia. 2006 Apr 1;49(4):755-65.  

13. Vergès B, Florentin E, Baillot-Rudoni S, Petit JM, 

Brindisi MC, de Barros JP, Lagrost L, Gambert P, 

Duvillard L. Rosuvastatin 20 mg restores normal 

HDL-apoA-I kinetics in type 2 diabetes. Journal of 

lipid research. 2009 Jun 1;50(6):1209-15.  

14. Rohlfing CL, Wiedmeyer HM, Little RR, England 

JD, Tennill A, Goldstein DE. Defining the 

relationship between plasma glucose and HbA1c: 

analysis of glucose profiles and HbA1c in the 

Diabetes Control and Complications Trial. 

Diabetes care. 2002 Feb 1;25(2):275-8.  

15. Khan HA, Sobki SH, Khan SA. Association 

between glycaemic control and serum lipids profile 

in type 2 diabetic patients: HbA 1c predicts 

dyslipidaemia. Clinical and experimental medicine. 

2007 Mar 1;7(1):24-9.  

16. Selvin E, Wattanakit K, Steffes MW, Coresh J, 

Sharrett AR. HbA1c and peripheral arterial disease 

in diabetes: the Atherosclerosis Risk in 

Communities study. Diabetes care. 2006 Apr 

1;29(4):877-82.  

17. Khaw KT, Wareham N, Bingham S, Luben R, 

Welch A, Day N. Association of hemoglobin A1c 

with cardiovascular disease and mortality in adults: 

the European prospective investigation into cancer 

in Norfolk. Annals of internal medicine. 2004 Sep 

21;141(6):413-20. 

 


