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Introduction

Diabetes mellitus is one of the most common

diseases with a high incidence and prevalence throughout

the world. World Health Organization (WHO) global

prevalence of diabetes report estimated the prevalence of

diabetes for all age-groups worldwide to be 2.8% in 2000

and 4.4% in 2030. The total number of people with diabetes

is projected to rise from 171 million in 2000 to 366 million

in 2030 (Wild et al., 2004).

Diabetes is common in the elderly population. More

than 20% of adults aged 65 to 75 years and 40% of adults

older than 80 years suffer from diabetes (Migdal et al.,

2011).

Diabetes mellitus (DM) is an established risk factor

for coronary heart disease; it confers a twofold increased

risk for coronary heart disease, independent from other

conventional risk factors (Sarwar et al., 2010).

Genomics is revolutionizing biomedical research and

providing great expectations with regard to disease

prevention and treatment, several studies have identified

genetic variants that predispose patients to common

diseases (Guttmacher et al., 2007).
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APO E gene is one of the most studied genes which

is responsible for stabilizing and solubilizing circulating

lipoproteins in the body and also responsible for the

development of Coronary artery disease (CAD) (Grundy,

2006).

Previous studies have shown that APO E alleles

have influence on the lipid clearance and metabolism in

humans. APO E2 allele has been reported to be associated

with higher plasma levels of APO E, decreased plasma

levels of LDL cholesterol (LDL-C) and lower risk of CAD

(Siest et al., 1995) while APO E4 is associated with lower

plasma level of APO E, increased plasma levels of total

cholesterol (TC), LDL-C, VLDL cholesterol (VLDL-C),

and greater risk of CAD (Knouff et al., 1999).

Results indicate that APO E4 allele has influence on

lipid profile and is associated with the development of both

T2DM with and without CAD (Chaudhary et al., 2012).

Atherosclerotic cardiovascular disease remains the

major cause of morbidity and mortality in much of the

world today (Mathers and Loncar, 2006).

Presence and extent of calcified atherosclerosis in the

abdominal aorta are significantly associated with increasing

aortic diameter independent of the other cardiovascular risk

factors (Allison et al., 2008).
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The normal aortic diameter in adults usually ranges

from 16 to 18 mm in women and 19 to 21 mm in men.

Individuals with diameters outside this range seem to be at

increased risk of other cardiovascular disease. There is a

graded association between increasing aortic diameter and

cardiovascular mortality (Norman et al., 2011).

An Autopsy Study found that APO E polymorphism

seems to be associated with atherosclerotic lesion area in

both the coronary arteries and the aorta and demonstrated,

at the vessel-wall level, that the APO E4 allele is a

significant risk factor for Coronary heart disease

(Ilveskoski et al., 1999).

Information on the significance of APO E

polymorphism in diabetic elderly subjects is limited and

there are few studies of the effects of APO E on CVD in

older diabetic people, and some studies revealed that in

contrast to middle-aged subjects, the risk of cardiovascular

disease in elderly subjects with APO E4 is not increased

and others showed that the cardiovascular risk can be

increased with APO E4 carriers.
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Aim of the Work

 To determine the APO E gene polymorphism in

diabetic elderly with and without cardiovascular

complications compared to non diabetic elderly.

 To determine the association between APO E4

gene and coronary risk factors in diabetic elderly

patients.

 To determine the association between APO E4

gene and abdominal aortic diameter in diabetic

elderly patients.



 Review of Literature

5

Diabetes and Coronary Artery

Disease in Elderly

Diabetes mellitus (DM) is a metabolic disorder with

inappropriate hyperglycaemia either due to an absolute or

relative deficiency of insulin secretion or reduction in the

biologic effectiveness of insulin or both. It is also

associated with disturbances concerned with protein,

carbohydrate and lipid metabolism. The decreased uptake

of glucose into muscle and adipose tissue leads to chronic

extra cellular hyperglycaemia which results in tissue

damage and chronic vascular complications in both types 1

and 2 DM (Amanullah et al., 2010).

In the Middle East and North Africa Region, 1 in 10

adults have diabetes. International Diabetes Federation

estimates that there are 34.6 million people with diabetes in

the Middle East and North Africa, a number that will

almost double to 67.9million by 2035 if concerted action is

not taken to tackle the risk factors fuelling the epidemic of

diabetes throughout the Region (International Diabetes

Federation, 2013).

Diabetes prevalence was found to be 20.0% in urban

Egypt. Diabetes prevalence was significantly higher in

urban areas than in rural areas. Undiagnosed diabetes is

common in Northern Africa with a prevalence ranging from

18% to 75%. The prevalence of chronic diabetes



 Review of Literature

6

complications ranged from 8.1% to 41.5% for retinopathy,

21% to 22% for albuminuria, 6.7% to 46.3% for

nephropathy and 21.9% to 60% for neuropathy (Manouk

and Charles, 2013).

In a study done in Egypt, the crude prevalence rate of

known diabetes was 4.07% it increased with age to reach

19.8% among females aged 50-59. 13.3% of males had a

history of myocardial infarction or stroke. (Arafa and

Amin, 2010).

Diabetes is common in the elderly population. More

than 20% of adults aged 65 to 75 years and 40% of adults

older than 80 years suffer from diabetes (Migdal et al.,

2011).

Diabetes mellitus is the fourth leading cause of death

by disease globally and is the leading cause of blindness and

visual impairment in adults in developed countries

(Brussels, 2003).

85 to 90% of total diabetic population has type 2

diabetes whereas 10% to 15% have type 1 diabetes

(Sherwin, 2000).

Hyperglycemia that is not sufficient to meet the

diagnostic criteria for diabetes mellitus, is categorized as

either Impaired Fasting Glucose (IFG) with Fasting Blood

Glucose (FPG) ranges 100-125 mg/dL or IGT (impaired
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glucose tolerance) with 2 hours plasma glucose ranges 140-

199 mg/dl (American Diabetic Association, 2015).

Recently, IFG and IGT have been officially termed

prediabetes and both are considered as risk factors for future

diabetes and cardiovascular disease (American Diabetic

Association, 2015).

Criteria for the Diagnosis of Diabetes Mellitus:
(1) Hemoglobin A1C ≥6.5%.

Or

(2) FPG ≥126 mg/dl (7.0 mmol/l). Fasting is defined
as no caloric intake for at least 8 h.
Or

(3) 2-hr plasma glucose ≥200 mg/dl (11.1 mmol/l)
during an OGTT. The test should be performed as
described by the World Health Organization,
using a glucose load containing the equivalent of
75g anhydrous glucose dissolved in water.
Or

(4) In a patient with classic symptoms of
hyperglycemia or hyperglycemic crisis, a random
plasma glucose ≥200 mg/dl (11.1 mmol/l).

In the presence of equivocal hyperglycemia, criteria

1–3 should be confirmed by repeat testing (American

Diabetic Association, 2015).

Diabetes mellitus (DM) is an established risk factor

for coronary heart disease; it confers a twofold increased

risk for coronary artery disease, independent from other

conventional risk factors (Sarwar et al., 2010).


