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ABSTRACT  Diabetes mellitus is a group of metabolic diseases characterized by hyperglycemia resulting from defects 
in insulin secretion, insulin action, or both. Venous blood samples were collected from all known cases of 

diabetes and controls to analyze Glycated hemoglobin, fasting blood sugar, total cholesterol, triglyceride. The HbA1c 
showed positive correlation with TC, TG,  and FBS. These findings suggest that HbA1c level can be used as good pa-
rameter for predictor of dyslipidemia in type II diabetics in addition to as glycemic control.

INTRODUCTION:  Diabetes mellitus is a group of meta-
bolic diseases characterized by hyperglycemia resulting 
from defects in insulin secretion, insulin action, or both. 
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 vari-
ous organs, especially the eyes, kidneys, nerves, heart, and 
blood vessels. About 50% of people with diabetes die of 
cardiovascular disease (CVD).1,2 In Indian population, 61.3 
million people had diabetes in 2011, which is expected to 
reach 101.2 million by 2030 (International Diabetes Fed-
eration) now placing India at second position in world dia-
betic prevalence.3

Triglyceridemia is associated with increased risk of coro-
nary heart disease, both in nondiabetic and type 2 diabetic 
subjects.4,5 Diabetic patients with dyslipidemia are targets 
of cardiovascular deaths. Patients with type 2 diabetes of-
ten exhibit an atherogenic lipid profile, which greatly in-
creases their risk for cardiovascular disease compared with 
people without diabetes.6,7 The combination of hypergly-
cemia, diabetic dyslipidemia, insulin resistance and hyper-
tension produces an enhanced atherogenic environment 
within the circulation.8 Severe hyperlipidemia in diabetes 
may also lead to lipid infiltration into the retina, causing 
macular edema and retinal hard exudates and blindness.9

Glycated hemoglobin (HbA1c) is a routinely used marker 
for long-term glycemic control as an indicator for the mean 
blood glucose level. HbA1c predicts the risk for the de-
velopment of diabetic complications in diabetes patients.2 
Apart from classical risk factors like dyslipidemia, elevated 
HbA1c has now been regarded as an independent risk fac-
tor for CVD in subjects with or without diabetes. Estimated 
risk of CVD has shown to be increased by 18% for each 
1% increase in absolute HbA1c value in diabetic popula-
tion.10 Positive relationship between HbA1c and CVD has 
been demonstrated in non-diabetic cases even within nor-
mal range of HbA1c.11-14 

The Diabetes Complications and Control Trial (DCCT) es-
tablished glycosylated hemoglobin (HbA1c) are the gold 
standard of glycemic control, with levels ≤7% reducing the 
risk of vascular complications.15 Elevated HbA1c has been 
regarded as an independent risk factor for coronary heart 
disease (CHD)16 and stroke17 in subjects with or without 
diabetes. Ravipati et al.18 observed a direct correlation be-

tween HbA1c and the severity of coronary artery disease 
(CAD) in diabetic patients. Whereas, improving the glyce-
mic control can substantially reduce the risk of cardiovas-
cular events in diabetics.19,20 Moreover, attempts to reduce 
cardiovascular risks resulted in the improvement of HbA1c 
even in the absence of any specific intervention targeted 
at improving glycemic control.21

Materials and Methods: 
The present study was conducted in Department of Bio-
chemistry, RohilKhand Medical College, Bareilly. Randomly 
selected, 100 patients with type II diabetic patients with 
an age & sex matched along with 100 healthy controls. 
Venous blood samples were collected for following param-
eters:

1.	 Fasting Blood Glucose by GOD-POD methods.22

2.	 Glycated Haemoglobin (HbA1c) by cation exchange 
resin methods.23

3.	 Total Cholesterol(TC) by enzymatic end point CHOD-
POD methods.24

4.	 Triglyceride (TG) by enzymatic glycerol phosphate oxi-
dase/peroxidase methods.25

 
All the parameters under investigation were determined in 
the serum of the subjects using commercially available rea-
gent kits. The glycated hemoglobin (HbA1c) was estimated 
by appropriate standard kits. The data were evaluated by 
SPSS statistical package version 13.0. Pearson’s correlation 
test was performed to examine various correlations. In-
dependent samples t-test (2-tailed) was used to compare 
means of different parameters. Value of HbA1c were given 
as % of total hemoglobin and values of all other param-
eters were given in mg/dl. All values were expressed as 
mean±SD. We used student t-test and pearson’s correla-
tion coefficient to find the statistical significance. A P-value 
<0.05 was to be considered statistically significant.

Results and Discussion: 
The present study shows significant increase in total cho-
lesterol, fasting blood glucose, triglycerides and HbA1c in 
type 2 diabetic patients compared with non diabetic con-
trol subjects (P < 0.0001), as shown in table 1. There was 
a significant increase in total cholesterol, triglycerides and 
fasting blood glucose in diabetic patients compared to 
controls in reference to HbA1c, as shown in table 2.
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Table 1: The mean of TC, TG, FBS, and HbA1c in type II 
diabetes and Controls:

Parameters Type II Diabetes 
(n=100) Controls (n=100)

Mean ± SD Mean ± SD

TC (mg/dl) 253.36±36.72 166.06±20.69

TG (mg/dl) 202.97±55.44 117.56±23.39

FBS(mg/dl) 165 ± 45.172 106 ± 17.106

HbA1c (%) 9.507 ± 1.742 6.065 ± 0.349

Statistically Significant at p value <0.0001

Table 2: Comparison of Mean of TC, TG and FBS in 
type II diabetes among Glycemic Control (HbA1c):
Parameters (HbA1c)≤7.0 

(n=100) (HbA1c)>7.0 (n=100)

FBS 108.20 ± 22.26 143.55 ± 38.68
TC 142.95 ± 27.01 158.31 ± 29.58
TG 138.61 ± 45.77 165.39 ± 67.40
 
Statistically Significant at p value <0.0001

Table 3: Correlation between HbA1c and FBS, TC & TG 
of with type II diabetes:
Parameters Correlation Coefficient(r) P- value
FBS + 0.554 <0.0001
TC +0.409 <0.001
TG +0.316 <0.001
Further, it was found that glycated hemoglobin (HbA1c) 
was positively and significantly related with Total Choles-
terol, Triglycerides and fasting blood sugar as shown in ta-
ble 3.

In the present study, triglycerides and total cholesterol 
were increased in diabetic patients when compared with 
that of the control group. These findings are in agreement 

with reports of Abdella NA et al.,26 Hayden JM and Reav-
en PS,27 Smaoui M et al.,28 and Wexler, D.J et al.29 

A significant correlation between HbA1c and FBG found in 
this study is in agreement with earlier reports by Rosediani 
M et al.,30 Ito C et al.,31 and Ko GT et al.32 

In this study, correlating HbA1c with total cholesterol and 
triglycerides suggested the importance of glycemic control 
in normalizing dyslipidemia in diabetic patients. This is in 
agreement with reports of Ladeia AM et al.,33 Faulkner MS 
et al.,34 and Chan WB et al.35 

The significant increase in total cholesterol and triglycer-
ides in patients with higher HbA1c value indicates that se-
verity of dyslipidemia increases in patients with increased 
HbA1c value. This is found in agreement with findings of 
Khan, H.A et al.36 and Rohlfing, C.L. et al.15

CONCLUSION: 
The HbA1c showed positive correlation with TC, TG,  and 
FBS. These findings suggest that HbA1c level can be used 
as good parameter for predictor of dyslipidemia in type 
II diabetics in addition to as glycemic control. Thus, ear-
ly 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.

Abbreviations used: Glycated hemoglobin(HbA1c), To-
tal Cholesterol(TC), Triglyceride(TG), Fasting Blood Sugar 
(FBS), Cardio Vascular Disease (CVD) Diabetes Complica-
tions and Control Trial (DCCT) and Coronary Heart Disease 
(CHD).
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