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Abstract 
Cardiovascular disease (CVD) is a major worldwide health problem and the leading cause of death in 
industrialized countries. Cardiovascular disease is also the major complication of type 2 diabetes and is 
responsible for more than 50% and up to 80% of deaths in people with diabetes as well as for very 
substantial morbidity and loss of quality of life. Diabetes can lead to cardiovascular damage in a 
number of ways. The processes do not develop independently, and each may accelerate or worsen the 
others. Thus, as diabetes progresses, the heart and blood vessels are exposed to multiple attacks. 
Cardiovascular disease is spreading fast in the country and is falling in its grip more rapidly due to lack 
of awareness and facilities. Stating the major reasons for increasing heart problems, there were nine 
risk factors - heavy doses of alcohol, smoking, excess salt intake in food, fast and fatty food, lack of 
fruit consumption, no physical activities, tension, blood pressure and diabetes. 
The death rates due to cardiovascular disease are either high or appear to be increasing in countries 
where diabetes is prevalent. The outlook for cardiovascular diseases is alarming when it is considered 
that the number of people with diabetes worldwide will be more than double by 2025. Given the global 
epidemic of diabetes, the double threat of diabetes and CVD is set to explode unless preventative action 
is taken. It is noteworthy for example that, in some Western populations, CHD rates have declined in 
the overall population but no consistent decline is seen in people with diabetes. Diabetic patients have a 
greater likelihood of having dyslipidemia, hypertension, and obesity. Because early detection and 
prompt treatment may reduce the burden of diabetes and its complications, screening for diabetes may 
be appropriate under certain circumstances (American Diabetes Association, 2003). Type 2 diabetes 
mellitus (T2D), together with its common morbidities of hypertension and dyslipidaemia, predisposes 
to a varied of acute and chronic complications (Gholap et al, 2011). T2D could damage multiorgan 
system even before symptomatic onset of major complications. It is a dreaded chronic disease, both to 
an individual and to humanity in the world, especially in Asia (Chan et al, 2009). 
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Introduction 
Diabetes is a disease which results in high blood sugar level which is also called 
hyperglycemia, generally results because of lack of insulin secretion from the pancreas of the 
body. Diabetes is mainly classified in 3 different forms Type I Diabetes Mellitus, Type II 
Diabetes Mellitus, and Gestational Diabetes. Type 1 DM is insulin dependent and Type 2 is 
Non-Insulin Dependent Diabetes Mellitus. In patients with DM either due to lack of insulin 
secretion or decreased sensitivity of tissue to insulin, the metabolism of carbohydrate, fat and 
protein gets impaired, which leads to an increase in blood glucose level and create a 
condition called persistent hyperglycemia. Diabetes Mellitus has emerged as a very serious 
health issue in all over the world and India has distinction of having second largest number 
of diabetic patients in the country after China, and has become one of the major public health 
concerns worldwide. (Ramachandran et al, 2010) [26]. Now a day’s Diabetes Mellitus is 
considered as a global endemic with a very rapid increase in its prevalence in developed as 
well as developing countries. (Berry et al, 2007) [2]. There are two principle goals in the 
management of T2DM, namely, to avoid hyperglycemia by maintaining blood glucose levels 
as close to the normal range as possible (80-120 mg/dl) and to prevent microvascular and 
macrovascular complications (Polonsky, 1994; Raskin et al., 1994) [25, 27]. WHO has declared 
India as “Diabetic Capital of the world” (Gupta 2002) [8, 10]. Although the prevalence of both 
type 1 and type 2 DM is going to increase, type 2 DM is expected to rise more rapidly in 
future because of increased obesity and reduced activity levels. The chronic complications of 
DM affect many organ systems and are responsible for the majority of morbidity and 
mortality associated with the disease. 
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The risk of chronic complications increases as a function of 
the duration of hyperglycemia; they usually become 
apparent in the second decade of hyperglycemia. 
Glycated haemoglobin (HbA1c) is routinely used marker for 
long term glycemic control. HbA1c predicts the risk for 
develop diabetic complications in diabetic patients. Now a 
day’s, elevated levels of HbA1c have been regarded as an 
independent risk factor for cardiovascular disease in 
subjects with or without diabetes. Each one percent increase 
in absolute HbA1c shows eighteen percent increase for 
cardiovascular disease (Selvin et al, 2004) [30, 31]. 
HbA1c is a blood sugar test that reflects average plasma 
glucose over the previous eight to 12 weeks (Nathan et al., 
2007) [21]. The test can be performed at any time of the day 
and does not require any special preparation such as fasting. 
These properties have made it the preferred test for 
assessing glycaemic control in people with diabetes. More 
recently, there has been substantial interest in using it as a 
diagnostic test for diabetes and as a screening test for 
persons at high risk of diabetes (International Expert 
Committee Report, 2009) [15]. In 2009, The International 
Expert Committee recommended the use of HbA1c to 
diagnose diabetes mellitus with a threshold > 6.5%.1 The 
American Diabetes Association (ADA) adopted this 
recommendation in its position statement entitled, "Standard 
of medical care in diabetes-2010" (American Diabetes 
Association, 2010) [1]. The estimated prevalence of diabetes 
in India is 61.3 million people in 2011, which is projected to 
increase to 101.2 million people in 2030 (David et al., 2011) 

[5]. 
The abnormalities like insulin resistance, hyper insulinemia, 
hyperglycemia, dyslipidemia and hypertension in type 2 
diabetes tend to cluster and are often referred to as the 
“metabolic syndrome (Grundy, 1998) [7]”. Elements of 
metabolic syndrome are strong risk factors for cardio 
vascular disease (Lamarche et al, 1998) [18]. An early 
intervention to normalize circulating lipids has been shown 
to reduce cardio vascular complications and mortality 
(Windler, 2005) [37]. Much published data support the 
conclusion that diabetes puts people at very high risk of 
coronary heart disease (Folson et al., 2003). Diabetic 
patients without prior myocardial infarction have high risk 
of having myocardial infarction at rates comparable to non-
diabetic patients with previous myocardial infarction 
(Haffner et al., 1998) [12]. Diabetes patient’s face an 11% 
increased risk of mortality from ischaemic heart disease 
(UKPDS 23) (Turner et al., 1998) [35]. While those with 
HbA1c > 8% face a 150% increased risk of death from heart 
disease (Saydah et al., 2009) [29]. Deranged lipid levels and 
insulin levels are the distinctive findings in individuals with 
insulin resistance, and these have been recognized as 
increasing risk for cardio metabolic disorders. This 
dyslipidemia shows distinct pattern of altered lipid 
metabolism, particularly elevated plasma triglyceride and 
decreased HDL-cholesterol concentrations and the presence 
of small and dense LDL particles. The high triglyceride 
level in blood is associated with insulin resistance and 
obesity, and that is secondary due to high plasma insulin 
levels leading to increased esterification of fatty acids in 
liver resulting in formation of triglycerides. The low HDL 
level in blood is due to the increased catabolism of HDL 
molecules augmented by insulin resistance and 
hypertriglycedemic states (Brunzell and Hokanson 1999) [4]. 
The higher levels of LDL are atherogenic (Mora 2007) [19], 

however high HDL levels in blood have found to be 
cardioprotective (Shao and Heinecke 2009) [32]. Higher 
concentration of TGs is also considered a risk factor for 
cardiovascular diseases. In addition to that, several studies 
are agreed upon the utility of lipid ratios and found that 
TC/HDL and LDL/HDL is better predictor of cardiovascular 
diseases then individual lipid marker (Stampfer, 1991) [33]. A 
study has shown negative correlation between TC/HDL and 
insulin-mediated glucose disposal highlighting the utility of 
these ratios in determining the insulin resistance (Ridker et 
al, 2001) [28]. In a study, published in 2013, a strong 
association has been observed between TG/HDL ratio and 
insulin resistance in youths, and it was suggested that 
TG/HDL ratio can be a strong candidate for a surrogate of 
insulin resistance and atherosclerosis in young population 
(Oliveira, 2013) [22]. This increased risk of developing heart 
failure could be explained by two mechanisms: the 
development of endothelial dysfunction, atherosclerosis, and 
CHD, and direct toxic damage to the myocardium due to 
chronic hyperglycaemia (Iribarren et al., 2001) [13]. Among 
diabetics, HbA1c is an independent predictor of heart failure 
even without pre-existing CHD, although the relative 
incidence rate of heart failure in people with pre-existing 
CHD is much higher (15.5 for CHD-negative vs. 56.4 for 
CHD-positive cases per 1000 person) (Pazin-Filho et al., 
2008) [23]. 
Elevated levels of glycated Hb not only increases incidence 
of CHD but also extends into subsequent complications of 
CHD (e.g., congestive heart failure); each 1% rise in HbA1c 
results in more coronary events and more hospitalizations 
due to worsening heart failure (Gerstein et al., 2008) [9]. 
Elevated HbA1c (6.5% to 7%) is associated with poorer 
prognosis in patients with minimal left ventricular 
dysfunction (LVEF < 45%) (Goode et al, 2009) [10].  
Type 2 diabetes patients have markedly increased risk of 
coronary heart disease than similarly dyslipidaemic non-
diabetic subjects (Bloomgarden 1998) [3]. Most recently, 
results of the Strong Heart Study indicate that the LDL 
cholesterol is an independent predictor of cardiovascular 
disease in patients with diabetes, along with age, 
albuminuria, fibrinogen, HDL cholesterol (inverse 
predictor) and percent body fat(inverse predictor) (VanDer 
et al, 1998). About 20% of patients with type 2 diabetes 
have hypertriglyceridaemia or low HDL-C levels (Laakso 
1997) [17]. These abnormalities, as well as high VLDL-C 
levels and high total and VLDL-related triglyceride levels, 
are powerful risk indicators for CAD in patients with type 2 
diabetes. In addition, the combination of elevated total 
cholesterol level, hypertension, and uncontrolled 
hyperglycemia is implicated in the development of 
nephropathy. In a study done in Russia, dyslipidaemia was 
detected in 84% diabetic patients (Kiriakov et al, 1990) [16]. 
In one European study 40% were hyperlipidaemic according 
to the criteria of National cholesterol education programme, 
(cholesterol and triglyceride greater than 200 mg/dl). An 
additional 23% showed hypertriglyceridaemia (Stern et al, 
1989) [34]. In another study hyperlipidaemia was found in 
28% of diabetic patients (Peterson et al, 1991) [24]. Diabetes 
particularly puts younger people (<55 years) at risk of 
stroke and is a cause of poor prognosis post stroke. Raised 
HbA1c is an independent risk of stroke in people with or 
without diabetes, unlike CHD this relationship is not linear 
but it seems more like a threshold dependent association, 
risk of stroke abruptly increases at HbA1c >7% regardless 
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of diagnosis of diabetes. Although the people with HbA1c 
6.5% - 7% are more likely to be undiagnosed diabetics, 
show significantly increased risk of stroke after adjustment 
for classic risk factors like hypertension and smoking 
(Myint et al., 2007) [20]. 
Diabetes increases risk of PVD by more than two folds, and 
is cause of 70% non-traumatic amputations. It is a 
manifestation of CVD which is not acutely fatal but is 
associated with serious risk of CHD and stroke. HbA1c is 
positively associated with low ankle-brachial index and 
symptomatic PVD (Selvin et al, 2006) [30, 31], although it is 
not only due to macrovascular disease but a great element of 
microvascular disease is also present in processes like 
neuropathy, foot ulceration, and amputations. The impact of 
cardiovascular disease in diabetes is exacerbated even 
further by the earlier age of onset of type II diabetes which 
is now reaching down even to children and adolescents, and 
carries the threat of early onset of CVD. In addition 
advances in insulin therapy have improved the life 
expectancy of people with type I diabetes and each year of 
prolonged life increases the likelihood of cardiovascular 
complications. Diabetes leads to cardiovascular damage by 
a number of mechanisms, each of which in turn may 
accelerate or worsen the others. It belongs to a special risk 
category as it has so marked an effect on cardiovascular 
risk. As well as being a risk factor in its own right, diabetes 
is associated with a higher prevalence of other common risk 
factors such as hypertension and dyslipidemia, and, these 
risk factors, in turn, have a more harmful effect in the 
presence of diabetes. For each risk factor present, the risk of 
cardiovascular death is about three times greater in people 
with diabetes compared to those without diabetes. 
Regular blood sugar checkups and control of HbA1c level to 
normal range decreases the risk of heart health problems 
such as heart failures and coronary heart disease. Prolong 
high level of HbA1c level can show adverse effects on heart 
and can lead to other complications. 
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