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INTRODUCTION 

Diabetes mellitus (DM) is an endocrine system disorder 

that invokes lack of insulin secretion in the bloodstream. 

This results in the retention of a high amount of blood 

glucose levels. Insulin is the responsible hormone for the 

facilitated diffusion of glucose from the bloodstream to 

the cells. The cells use this glucose to generate energy 

for the body to perform its normal functions
.[1]

 Diabetes 

mellitus is characterised by elevated glucose levels. The 

glucose marker is a major risk factor for cardiovascular 

disease (CVD), which is the most common cause of 

death among adults with diabetes mellitus.
[2]

 The World 

Health Organization (WHO) estimated there were 30 

million people suffering from diabetes worldwide in 

1985. This number increased to 135 million by 1995 and 

reached up to 217 million by the year 2005. By the year 

2030, WHO predicts this number will increase to at least 

366 million worldwide. This growth in diabetes 

prevalence, driven principally by an increased prevalence 

of type 2 diabetes mellitus (T2DM), is occurring in both 

developing and developed countries.
[3]

The incidence of 

type 1 diabetes mellitus (T1DM) is also increasing in 

parallel to that of T2DM worldwide.
[4,6]  

It is projected 

that by the year 2025, India alone would have 57 million 

diabetics mainly of type 2 diabetes constituting 90% of 

the diabetic population.
[7,8]

 In 2004, in the USA the 

presence of CVD and stroke was found in 68% and 16% 

of deaths related to diabetes among people older than 65 

years, respectively. Adult people with diabetes present 

rates of mortality due to heart disease and stroke from 

two to four times higher than those without diabetes.
[9]

 It 

has been stated that patients with T2DM without a 

previous history of myocardial infarction have the same 

risk of coronary artery disease (CADs);
[10]

 this has led 

the National Cholesterol Education Program to consider 

diabetes as a coronary heart disease risk equivalent.
[11]

 

The most common and life threatening disorder that 

besets type 2 diabetic subjects is coronary heart disease 

(CHD). Cardiovascular disease (CVD) is a major cause 

of death around the world and becoming a major cause 

of death in developing countries also. This increase may 

be due to the rising prevalence of many CVD risk 
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ABSTRACT 
Cardiovascular diseases and diabetes mellitus are common comorbidities. Cardiovascular disease is a major cause 

of morbidity and mortality in diabetic patients, exacerbated by hypertension, myocardial infarction, stroke, angina 

pectoris, hyperlipidemia etc. Diabetes mellitus is a metabolic disorder, which is characterized by chronic 

hyperglycemia and disturbances of the metabolism of carbohydrate, fat and protein that resulted due to defects in 

insulin secretion, action or both of them. People with diabetes are prone to increased risk of many cardiac 

problems. There are some therapies proven helpful to reduce CVD risk in patients with DM as guidelines for 

lifestyle modification (physical activities, balanced diet, and proper body mass index) and CVD risk factor (blood 

pressure, cholesterol and blood lipids, glycemic control, etc) management for the prevention of CVD among 

patients with T2DM. Cardiovascular disease (CVD) is a highly common complication and the first cause of death 

in patients with haemodialysis (HD) also. Patients with diabetes exhibit an increased risk for cardiovascular 

complications, such as acute coronary syndromes, stroke, heart failure, or arrhythmias, as diabetes facilitates 

changes in the cardiovascular system of these patients. The present review study was conducted to assess 

cardiovascular risks factors for coronary heart disease among diabetic patients in the world suffering from CVD in 

diabetic conditions. 
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factors, such as diabetes, obesity (one of the most 

important of these risk factors). Irrespective of the ethnic 

background the risk for CHD among diabetic subjects is 

greater by a factor of 2-4 times as compared to non-

diabetic subjects.
[12]

 The majority (65% to 80%) of 

people with diabetes will suffer from heart disease.
[13,14]

 

Compared to healthy individuals, the diabetic patients 

(especially women) are at higher risk of developing 

cardiovascular diseases at an earlier age. A high 

proportion of deaths occur in people with diabetes with 

not well defined signs and symptoms of cardiovascular 

disease (CVD). CVD is the major cause of morbidity and 

mortality in patients with end-stage renal disease (ESRD) 

on haemodialysis (HD) also. The prevalence of coronary 

heart disease and ventricular hypertrophy has been 

described to be 40% and 70%, respectively. The 

prevalence of hypertension, a major risk factor for 

coronary artery disease (CAD) and left ventricular 

hypertrophy (LVH) is high in patients with chronic 

kidney disease (CKD) (87–90%). At least 35% of 

patients with CKD have evidence of an ischemic event 

(myocardial infarction or angina) at the time of 

presentation to a nephrologist. The prevalence of LVH 

increases at each stage of CKD, reaching 75% at the time 

of dialysis initiation and the modifiable risk factors for 

LVH include anaemia and systolic blood pressure, which 

are also worse at each stage of kidney disease.
[15]

 The 

diabetic patients have a high prevalence of silent 

myocardial ischemia and almost one-third of myocardial 

infarctions (MIs) occur without recognized symptoms 

(silent MIs).
[16]

 The goals of screening are to improve life 

expectancy and quality of life by preventing MI and 

heart failure through the early detection of significant 

CVD. Exercise stress testing can identify diabetic 

patients with silent ischemia. The strongest and most 

consistent prognostic marker identified during exercise 

ECG stress testing is the person’s maximum exercise 

capacity. Although exercise capacity is decreased in 

individuals with diabetes,
[17,19]

 it is still of prognostic 

importance.
[20]

 Silent ischemia is most likely to occur in 

individuals with diabetes who are older (mean age 65 

years) and have elevated total cholesterol and 

proteinuria.
[21]

 

 

MATERIAL AND METHODS 

We performed a literature review to summarize and 

explore the relationship between CVD and DM around 

the world in terms of risk factors and prevalence. 

 

RESULTS AND DISCUSSION 

Diabetes is associated with an increased risk of CVD, 

which is exaggerated with coexistent hypertension. Many 

of the underlying molecular mechanisms, including 

oxidative stress, inflammation, and fibrosis causing 

microvascular and macrovascular complications of 

diabetes, also cause vascular remodelling and 

dysfunction in hypertension. Controlling comorbidities, 

especially hypertension, and targeting strategies to 

promote vascular health, may be especially important in 

reducing the microvascular and macrovascular 

complications of diabetes.
[22]

 As compared to healthy 

individuals, diabetic patients are more likely to have 

coronary artery disease, which is often multi vessel, and 

to have episodes of silent myocardial ischemia. As a 

result of this and other factors, diabetic patients with 

coronary artery disease have a lower long-term survival 

rate then non diabetic patients with coronary artery 

disease. The medical and revascularization management 

of coronary artery disease are generally similar in 

patients with and without diabetes mellitus. It is the 

therefore of paramount importance that our healthcare 

system deliver quality primary and secondary prevention 

of diabetes mellitus with the goal to reducing its 

prevalence as well as lessening the progression of its 

micro vascular and macro vascular complications.
[23,25]

 

There is evidence that intradialytic volume overload can 

affect the development of LVH and cardiac failure. 

Fluctuations in plasma levels of sodium, potassium, 

calcium and magnesium during HD treatment may 

trigger life-threatening cardiac arrhythmias.
[26]

 Diabetes 

along with cardiovascular disease may affect human 

being in various ways. Some of the common parameters 

were studied and the result is as follows: Age and Sex : 

In the present study patients presenting type-2 diabetes 

mellitus belonged to the age group of 31-66 years. 

Among 110 patients of diabetes 66 patients were males 

and 44 were females. The mean ± SD of age in diabetic 

males was 48±10.76 (yrs) and diabetic females was 

53±10 (yrs) and mean age of control males was 

50.46±8.45 (yrs) and control females was 54.64±12.96 

(yrs). Habits: Out of 66 diabetic males, 17 (25.7%) were 

smokers and 7 (10.6%) were alcoholic. Health status: 

The mean ± SD of duration of diabetes among patients 

was found to be 6.0±4.2 yrs. Among 110 diabetic 

patients, 33 (30%) had the history of hypertension.
[27]

 

Another study clears this point by its outcome focusing 

on various aspects e.g. hypertension, HDL levels, Stroke 

risk, etc. Considering both SBP and DBP, 61.7% of the 

patients were hypertensive and 33.3% were 

prehypertensive. Significant gender differential was 

observed for SBP when considered individually, with 

56.4% hypertensive males in comparison to 16.7% 

hypertensive females and 28.2% prehypertensive males 

than 61.9% prehypertensive females. The most common 

risk factors were high triglyceride (61.7%) followed by 

high HDL (35.8%). 24.7% of diabetic patients were 

dyslipidemic. According to the TC/HDL ratio, only 3.7% 

of patients were at the risk of cardiovascular diseases. 

However, no gender differences were found for the risk 

category of lipid profile. 37.0% of individuals either 

smoke or consume tobacco and 48.0% have a family 

history of diabetes. Females have better glycaemia 

control (55.6%) than males (24.5%). The overall 

estimated risk score for the present population was 21.0 

(5.74 ± 15.26). High risk was found in 38.3% patients, 

moderate in 37.0% patients, and low in 24.7% patients. 

Cardiovascular risk showed a significant sexual 

dimorphism with higher proportion of males at high risk 

(59.0%) than females (19.0%) while 45.2% of females 

were at moderate risk as compared to 28.2% of males. 
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29% overweight patients were at high risk and 20% were 

at moderate risk for CVD in the next 10 years. Among 

the patients who had high probability for the incidence of 

CVD in the future 10 years, 74.2% were hypertensive 

and 22.6% were prehypertensive while for those with 

moderate probability, 63.3% were hypertensive and 

33.3% were prehypertensive. The distribution differed 

significantly for SBP when it was considered separately 

from DBP. Major proportion of diabetic patients in the 

risk category of total cholesterol (45.2%) and triglyceride 

(71.0%) were at high risk as compared to moderate risk 

(23.35% and 70.0%, resp.). Smoking was also found to 

be a significant predictor of cardiovascular risk among 

these patients with 67.7% at high risk than 32.3% who 

do not smoke or chew tobacco. On the other hand, 83.3% 

of patients who smoke or chew tobacco were at moderate 

risk in comparison to 16.7% who were nonsmokers or 

chew tobacco.
[28]

 According to data from the WHO in 

2008, the global prevalence of obesity (body mass index 

(BMI) ≥ 30 kg/m2) was 10% in men and 14% in women. 

Obesity, especially with visceral fat deposition, is 

associated with low-grade inflammation, which plays a 

role in the pathogenesis of diabetes, and both diseases 

are associated with significant increase in morbidity and 

mortality due to CVD. Dyslipidemia in T2D worsens 

cardiovascular risk due to the peculiar atherogenic 

profile composed by increased very low-density 

lipoprotein (VLDL) cholesterol, triglycerides and small 

and dense LDL cholesterol levels and decreased high 

density lipoprotein (HDL) cholesterol levels. 

Hypertension is a highly prevalent disease worldwide 

and very common among patients with diabetes. 

Approximately from 10-30% of T1D and 60% of T2D 

patients have hypertension. Additionally, increased 

intracellular glucose leads to the formation of advanced 

glycation end products (AGES) and the activation of 

protein kinase C (PKC). All these mechanisms lead to a 

common effect, an increased oxidative stress state. 

Oxidative stress results from an imbalance between the 

production of ROS and the antioxidant defense. 

Epigenetic factors, by different types of reactions, could 

mediate the interplay between genes and environment 

resulting in activation or repression of genetic 

transcription, or even silencing the genetic transcription. 

The most important epigenetic reactions affecting 

genetic transcription are acetylation and methylation. 

These reactions occur mainly in the tail of histones that 

are proteins where DNA is wrapped. Diabetes, obesity, 

and insulin resistance are associated with subclinical 

inflammation characterized by over expression of 

cytokines produced by adipose tissue, activated 

macrophages, and other cells. Inflammatory mediators, 

such as TNF-𝛼, interleukin-1 (IL-1), IL-6, leptin, 

resistin, MCP-1, plasminogen activator inhibitor-1 (PAI-

1), C-reactive protein (CRP), fibrinogen, angiotensin, 

visfatin, retinol binding protein-4, and adiponectin are 

involved in signaling pathways, in insulin action, and 

perpetuation of inflammatory response. These cytokines 

are involved in the chronic inflammatory process of the 

vessels wall, promoting lipid accumulation with 

consequent development of atherosclerosis and CVD. 

Endothelial vasodilation and vascular reactivity in 

diabetes are known to be impaired since its early phases. 

This is explained by the hypothesis that there are changes 

in endothelial cells function present in the early 

atherosclerosis lesion. Thus, oxidative stress, 

inflammation, and endothelial dysfunction are closely 

correlated in diabetes.
[29]

 In summary, the present review 

article indicates that the exceptional advances achieved 

in the last decade in understanding the molecular 

alterations involved in the pathophysiology of both DM 

and cardiovascular disease are opening new therapeutic 

opportunities for the treatment of these disorders and this 

can be helpful in their future application in patient care. 

Furthermore, the exciting findings discussed herein 

might foster community awareness of these important 

diseases and stimulate further research in the medical 

field.
[30]

 The diagnostic criteria for both the diabetic and 

prediabetic patients is represented in Table 1 and the 

strategy to minimize the effects of cardiovascular disease 

and diabetes is represented in Table 2. 

 

Table 1: Diagnostic criteria for diabetes and 

prediabetes. 

S. 

No. 
Criteria Diabetes Prediabetes 

1. HbA1c (%) >/=6.5 5.7-6.4 

2. 
Fasting glucose 

(mg/dL) 
>/=126 100-125 

3. 
2 hour glucose 

(mg/dL) 
>/=200 140-199 

4. 

RBS in patients 

showing classic 

diabetic 

symptoms 

>/=200 N/A 

 

Table 1: Strategy to minimize the effect of CVD and 

DM. 

Have a healthy and balanced diet rich in fiber and 

protein 

Increase physical activity 

Proper health screening 

Improve and control blood pressure 

Maintain cholesterol levels 

Quit smoking and alcohol consumption 

 

CONCLUSION 

Diabetes is a very important and major risk factor for the 

progression of CVD and it is becoming a global health 

problem with increasing prevalence in a pandemic form. 

India, Western and Gulf countries are at the top of the 

international prevalence list. There is an urgent need for 

the interventions at the population level and in high-risk 

groups to reduce the incidence of DM development by 

promoting physical activity and controlling the obesity. 

All the patients along with healthy human being should 

visit a nutritionist for dietary counseling and weight loss 

planning, along with a combined resistance and aerobic 

exercise training program. The plan should be strictly 

followed including borderline BP monitoring with 
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lifestyle modification, including the DASH (Dietary 

Approaches to Stop Hypertension) diet and smoking 

cessation. CVD risk reduction is critically important for 

the care of patients with diabetes, with or without known 

CVD and related risk factors. Use of medicines such as 

statins, aspirin, glucose-lowering therapies, and BP 

reduction should be considered on a background of 

intensive lifestyle management including exercise, 

nutrition, and weight management. The impact of clinical 

factors that may co-exist with diabetes such as obesity, 

dyslipidemia, and hypertension should also be discussed. 

Furthermore, evidence that justify screening for 

subclinical atherosclerosis in asymptomatic patients 

should also be monitored timely. Cardiovascular disease 

remains a leading cause of morbidity and mortality in 

people with type-1 and type-2 diabetes. Although 

beneficial roles for strict control of hyperglycemia have 

been suggested. Finally, following preventive measures 

such as weight loss, physical exercise and smoking 

cessation may hold promise for benefit in diabetes and 

cardiovascular disease. In this Brief Review, some of the 

novel approaches and emerging targets for the treatment 

of diabetes mellitus and cardiovascular disease are 

discussed. Diabetes and hypertension are closely 

interlinked because of similar risk factors, such as 

endothelial dysfunction, vascular inflammation, 

atherosclerosis, dyslipidemia, and obesity.
[31]
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