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INTRODUCTION:  
Diabetes mellitus is a heterogeneous group of disease, characterized 
by a state of chronic hyperglycemia, resulting from a diversity of 
etiologies, genetic and environmental factors acting jointly. The 
underlying cause of diabetes is the impaired production or action of 
insulin, a hormone that controls glucose, fat and amino acids 
metabolism. The metabolic dysregulations associated with diabetes 
mellitus (DM) causes secondary pathophysiological changes in 
multiple organ systems that impose a tremendous burden on the 
individual with diabetes and on health care system. Two broad 
categories of diabetes are designated as type 1 and type 2 diabetes 
mellitus (DM). Type 2 DM is more common than type 1 DM. India is 
called the diabetic capital of the world. Type 2 diabetes mellitus in 
Indians is being increasingly seen in younger and less obese persons 
than in western countries.1

Diabetes causes about 5% of all deaths globally each year. The chronic 
hyperglycemia of diabetes is associated with long-term damage, 
dysfunction, and failure of various organs, especially the eyes, 
kidneys, nerves, heart, and blood vessels. About 50% of people with 

2,3diabetes die of cardiovascular disease (CVD).  In Indian population, 
61.3 million people had diabetes in 2011, which is expected to reach 
101.2 million by 2030 (International Diabetes Federation) now placing 

4 India at second position in world diabetic prevalence. Changes in 
lipid-profile are a consequential event in DM. Due to these changes 
distribution and function of various fractions of lipids are affected. 
Many Studies have evaluated the risk factors for CHD in DM patients 
and observed high fasting blood sugar (FBS) and post prandial blood 
sugar (PPBS), total cholesterol (Chol), low density lipoproteins 
(LDL), triglycerides (TG) levels and low high density lipoproteins 
(HDL) levels when compared to controls Glycated heamoglobin 5 .
(HbA1c) is considered a gold-standard measure of chronic glycemia in 
diabeticpatients. It was studied that HbA1c was a better CHD predictor 
than fasting or 2-h glucose HbA1c was strongly associated with 6.  
atherosclerosis as measured by carotid IMT (intima-media 
thickness The ADA recommends measurement of HbA1c in 7,8).
patients with both type 1 and 2 diabetes, first to document the degree of 
glycemic control, then as part of continuing care  Changes in lipid 9.
profile is also well related with severity of DM as adjudged by HbA1c. 
Dyslipidemia (raised triglycerides, raised cholesterol, raised LDL, 
raised VLDL and low HDL) were common in type 2 diabetes mellitus, 
which is further associated with insulin resistance like 
hyperinsulinemia, hypertension with obesity collectively known as 
metabolic syndrome or Reaves's syndrome; strongly correlated with 
atherosclerosis. Atherogenic indices i.e. TC/HDL-C ratio (<5) and 
LDL-C/HDL-C (<3.5) is the main indicator of cardiovascular disease 
(CVD). TG/HDL-C which is considered as reliable as fasting serum 
insulin levels and is determined to assess insulin resistance status in 
type 2 diabetes Dyslipidemia , especially high LDL, is common in .10 
diabetes mellitus and strongly associated with poor glycemic control. 
Glycated hemoglobin (HbA1c) is main routinely used tool for 

measuring long term glycemiccontrol  HbA1c is a main indicator for 11.
mean blood glucose level; HbA1c predicts the risk of diabetic 
complications in diabetic patients. Thus, in the present study an 
attempt has been made to find any correlation of HbA1c with lipid 
profile in patients with type 2 diabetes mellitus. Thus, the aim of this 
study was to observe the Glycemic index and lipid parameters in type 2 
diabetes mellitus patients and it's correlation between Lipid 
parameters and HbA1c.

MATERIALS  AND  METHODS: 
This present study was a cross sectional, case control carried out in the 
Department of Biochemistry, Rajeev Gandhi College, Bhopal, 
Madhya Pradesh during the period from March 2009 to April 2011. 
Randomly selected, 35 type 2 diabetic patients (age range of 30-65 
years)  with an age & sex matched along with 35 healthy controls were 
selected as per the inclusion and exclusion criteria. Venous blood 
samples were  collected for following Biochemical parameters:4 

1. Blood Glucose by GOD-POD methods.
2. Glycated Haemoglobin (HbA1c) by cation exchange resin 

methods.
3. Total Cholesterol(TC) by enzymatic end point CHOD-POD 

methods.
4. Triglyceride (TG) by enzymatic glycerol phosphate 

oxidase/peroxidase methods. 

5. HDL-Cholesterol by direct enzymatic end point method.
6. LDL-Cholesterol by Friedewald's formula.
7. VLDL-Cholesterol by Friedewald's eqution. 

[LDL-c = Tc-HDL-c(TG/5)]

All the parameters under investigation were determined in the serum of 
the subjects using commercially available reagent kits. The glycated 
hemoglobin (HbA1c) was estimated by appropriate standard kits. The 
data were evaluated by SPSS statistical package version 18.0. 
Pearson's correlation test was performed to examine various 
correlations. Value of HbA1c were given as % of total hemoglobin and 
values of all other parameters were given in mg/dl. All values were 
expressed as mean±SD. We used student t-test and pearson's 
correlation coefficient to find the statistical significance. A P-value 
<0.05 was to be considered statistically significant.

RESULTS AND DISCUSSION: 
A total of 35 Type 2 Diabetic patients as cases and 35 Healthy subjects 
controls were included in this study. The mean age (Mean±SD) of 
cases and controls were 42.6 and 36.9±10.23 years respectively. Table 
1 shows the Mean±SD of cases and controls were FBS( , 168±25.2)
HbA1c( ), TC( ), TG( ), HDL-8.5±2.42 257.6±32.7 204.9±21.04
C( ) and LDL-C( ) and FBS( , 39.02±8.07 187.02±36.8 102±12.06)
HbA1c( ), TC( ), TG( ), HDL-5.2±1.4 146.6±2.5 110.5±20.3
C( ) and LDL-C( ) respectively. 50.6±10.5 124.06±18.15  In this study, 
the level of FBS, HbA1c, TC, TG, LDL-c, were significantly increased 
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METHODS: 35 type 2 diabetic patients (age range of 30-65 years)  with an age & sex matched along with 35 healthy controls were selected as 
per the inclusion and exclusion criteria. Venous blood samples were collected from all known cases of diabetes and controls to analyze FBS, 
HbA1c, TC, TG, HDL-c & LDL-c. 
RESULTS: The Mean±SD of cases and controls were FBS(168±25.2), HbA1c(8.5±2.42), TC(257.6±32.7), TG(204.9±21.04), HDL-
C(39.02±8.07) and LDL-C(187.02±36.8) and FBS(102±12.06), HbA1c(5.2±1.4), TC(146.6±2.5), TG(110.5±20.3), HDL-C(50.6±10.5) and 
LDL-C(124.06±18.15)  respectively. 
CONCLUSION: The HbA1c showed positive correlation with TC, TG, & LDL-c and negative correlations were observed between HbA1C and 
HDL-c.
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(P<0.001) while HDL-c level was significantly decreased (P<0.001) as 
compare to controls.

Table 1: Comparison of Biochemical parameters between cases 
and Controls:

Statistically Significant at p value <0.05

Table 2: Correlation between HbA1c and Lipid parameters type 2 
diabetics patients:

*NS: Statistically not Significant

There was a significant positive correlation between HbA1c and TC (r 
= +0.072, p =0.001). HbA1c also demonstrated a significant 
correlation with TG (r = +0.134, p =0.001). The correlation between 
HbA1c and HDL-C was negative and was found to be statistically not 
significant (r = -0.036, p =0.65). Furthermore, it was found that HbA1c 
was positively and significantly related to LDL-C (r = +0.084, p 
= 0 . 0 0 1 ) .  H i g h  p r e v a l e n c e  o f  h y p e r c h o l e s t e r o l e m i a , 
hypertriglyceridemia and high LDL-c & low HDL-c was found in 
type-2 diabetes which is well known risk factors for cardiovascular 

12disease.  The cause of dyslipidemia in type 2 diabetes mellitus may be 
that, insulin is not working properly and which affects the liver apo 

13lipoprotein production.  The apo lipoprotein regulates the enzymatic 
13activity of lipoprotein lipase and cholesterol ester transport protein.  A 

highly positive significant relationship of HbA1c with dyslipidemia 
14was observed in the present study. Erciyas et al  also reported positive 

correlation of HbA1c level with TC and TG in diabetic patients. The 
diabetes complication and control trail established HbA1c as Value 
≤7.0% was said to be appropriate for reducing the risk of 
cardiovascular complications. The diabetic patients with higher 
HbA1c value can exhibit a significant increase in TC, TG, LDL-c and 

15HDL-c in comparison to patients with HbA1c value ≤7.0%  khan et 
16al  reported the severity of dyslipidemia increases in patients with 

higher HbA1c value. As elevated HbA1c and dyslipidemia are 
independent risk factors of CVD, diabetic patients with elevated 
HbA1c and dyslipidemia can be considered as a very high risk group 
for CVD. Improving glycemic control can substantially reduce the risk 

17of cardiovascular events in diabetes  and also reported that reducing 
18the HbA1c level by 0.2% could lower the mortality by 10%.  Thus 

present study suggests the importance of glycemic control in 
prevention of cardiovascular disease in type-2 diabetics.

CONCLUSION: 
In conclusion, the HbA1c showed positive correlation with TC, TG, & 
LDL-c and negative correlations were observed between HbA1C and 
HDL-c. These findings suggest that HbA1c level can be used as good 
parameter for predictor of dyslipidemia in type 2 diabetics in addition 
to as glycemic control. Thus, early diagnosis of dyslipidemia can be 
used as a preventive measure for the development of cardiovascular 
disease in type-2 diabetics. So, HbA1c may be utilized for screening 
diabetic patient for risk of cardiovascular events and also for timely 
intervention with lipid lowering drugs.
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Biochemical Parameters Cases (35) Controls (35)
Mean ± SD Mean ± SD

FBS(mg/dl) 168 ± 25.2 102 ± 12.06
HbA1c (%) 8.1 ± 2.42 5.2 ± 1.4
TC (mg/dl) 257.6±32.7 146.6±2.5
TG (mg/dl) 204.9±21.04 110.5±20.3
HDL-c(mg/dl) 39.02 ± 8.07 50.6 ± 10.5 
LDL-c(mg/dl) 187.02 ± 36.8 124.06 ± 18.15 

Parameters Correlation Coefficient(r) P- value
TC +0.072 <0.001
TG +0.134 <0.001
HDL-c -0.036 *NS
LDL-c +0.084 <0.001

56  INDIAN JOURNAL OF APPLIED RESEARCH

Volume-8 | Issue-9 | September-2018 | PRINT ISSN No 2249-555X 


