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Ensroduction

~Tatredustion

Diabetes mellitus is an important independent risk factor for
atherosclerotic related disease. Specifically diabetic patients carry a
three fold increased risk of developing cardiac abnormalities in the
form of ischaemic heart disease, left ventricular hypertrophy, diabetic
cardiomyopathy and/or autonomic dysfunction. When diabetes and
ischaemic heart disease coexist rthe later is usually more severe and

consequently prognosis is worse (Hanefold et al., 1997).

Increased cardiovascular mortality occurs in diabetic patients with or
without coronary heart disease. This is attributed to the presence of
cliabetié cardiomyopathy, the potential mechanism of which is
hyperglycemia that has been reported to activate protein kinase C
(PKC), which has been associated with the development of

microvascular and macrovascular pathology in diabetes mellitus
{(Way, 2002).

Recent studies suggest that left ventricular hypertrophy is very
frequent in diabetic patients (Sachs et al.,1999) and that it might be
of genetic basis such as mitochondrial Deoxy ribonucleic acid {DNA)
abnormalities (Momiyoma et al., 1999} Biochemical abnormalities
such as a decrease in the Active form of pyruvate dehydrogenase were
reported in diabetic patients with left ventricular hypertrophy which
results in impairment of myocardial substrate delivery to the

mitochondria that may finally 1~ad to energy depleted state observed
in heart failure (Seymour et al., 1997 )

Prolonged QT dispersion has been shown in several studies to be a
strong and independent predictor of cardiac abriorinalities and cardiac

death in type2 diabetes mellitus (Bushras et al.,2002).



Introduction

Cardiovascular cofnplications in patients with type 2 diabetes are
likely to have had their genesis long before the diagnosis of this
disease. In the United Kingdom Prospective Diabetes Study (UKPDS),
~20% to 25% of newly diagnosed patients with type 2 diabetes had
evidence of atherosclerosis (Nathan, 2002}). In type 2 diabetes, there
is no obvious association between the extent or severity of
. macrovascular complicaﬁons and the duration or severity of the
disease. An increased prevalence of coronary artery disease is
apparent in newly diagnosed type 2 diabetes subjects. This finding
may reflect an important. element” of insulin resistance in the
pathogenesis of this condition. Such resistance begins one or more
decades before diagnosis, and may be associated with a multifactorial,

high-risk cardiovascular state known as the metabolic syndrome
~ (Uusitupa et al., 1985).

(]
It is well known that diabetes is associated with other risk factors for
heart disease, such as older age, abdominal obesity, hypertension and
dyslipidaemia. It is clear that diabetes is an independent risk factor

for heart disease even after controlling other traditional risk factors
(Haffiner et al., 1998).

There is growing evidence that one of the most important emerging
risk factors is hyperglycemia. By definition, people with diabetes are
hypergiycemic at the time of diagnosis. Moreover, there is usually a

five to seven year period of undiagnosed d1abctes preceding the
diagnosis of diabetes (Laakso M. 1999)

- Hyperglycemia is developed gradually, and at earlier stages it is often
not severe enough for the patient to notice any classic symptoms of
diabetes mellitus. Such patients are at increased risk of developing

macrovascular and microvascular complications (Stratton et al;
2000).



Hyperglycemia appears to be the determinant of microvascular and
metabolic complications. However, glycemia is much less related to
macrovascular disease. Cardiovascular risk is determined by many
factors including: Insulin resistance with concomitant lipid levels
(small, dense, low-density lipoprotein [LDL] particles; low high-density
lipoprotein-cholesterol (HDL-C), and elevated remnant lipoproteins
and thrombotic abnormalities (elevated type-1 plasminogen activator
inhibitor [PAI-1] and elevated fibrinogen), as well as conventional
atherosclerotic risk factors [fainily history, smoking, hypertension,
elevated low-density lipoprotein-cholesterol [LDL-C], and low HDL-C}.
Increased cardiovascular risk appears to begin prior to the
development of frank hyperglycemia, presumably due the effects of
insulin resistance. Stern and Haifner have developed the ticking clock
hypothesis of complications, asserting that the clock starts ticking for
microvascular risk at the onset of hyperglycemia, while the clock
starts ticking for macrovascular risk at some antecedent point,

presumably with the onset of insulin resistance. (William et al.,
2004) ‘

However, last decade mortality from cardiovascular disease has shown
an annual decline which may be largely due to improvement in the
treatment and secondary prevention of myocardial infarction and
congestive heart failure: a prog.essive disease that has emerged as
one of the leading cardiovascular disorders in developed countries and
is expected to become a major disease burden by the year 2020
(Feuerstin et al.,, 1997), This situation emphasizes the necessity of
risk reduction among asymptomatic subjects in order to prevent

clinical symptoms of cardiovascular disease i.e. primary prevention
(Orchard et al., 1998 ),



