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ASSOCIATION BETWEEN TYPE 2 DIABETES MELLITUS  

AND CARDIOVASCULAR DISEASES 

 

Abstract. Diabetes mellitus is heterogenous pandemic metabolic disorder characterized by 

microvascular and macrovascular complications. Diabetic complications are derived from 

different pathophysiological processes. The most important are a chronically elevated blood 

glucose concentration due to insulin action, defective insulin secretion, or both. Additionally 

hyperglycaemia leads to damage of big blood vessels and heart or macrovascular complications, 

which are associated with cardiovascular diseases such as accelerated atherosclerosis, 

cardiomyopathy, myocardial infarction, and stroke. In this study we aimed to demonstrate an 

association between diabetes mellitus and cardiovascular diseases. We research the anamnesis, 

the clinical picture, the paraclinical methods, which demonstrate different changes that can 

confirmed these two pathologies. 
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Introduction. The prevalence of diabetes mellitus (DM) worldwide continues 

to increase, rising to 10% of the population in countries such as China and India, 

which are now embracing western lifestyles. In 2017, more than 60 million adult 
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Europeans were thought to have type 2 DM and the effects of this condition on the 

cardiovascular health of the individual and their offspring create further public 

health challenges that agencies are attempting to address globally [1]. The 

Framingham study clearly showed a 2 to 4-fold excess risk of coronary artery 

disease in patients with DM. [2] 

The major cause of mortality in these patients is vascular complications, 

especially cardiovascular diseases. DM affects the cardiovascular system though 

endothelial damage, which is induced by hyperglycaemia [3]. Although 

hyperglycaemia has been considered as the main cause of diabetic complications, 

there are other factors that affect their development and progression such as 

dyslipidaemia and accumulation of lipid metabolites, nitric oxide deficiency, 

hypertension, regulators and cytokine levels, oxidative stress, and inflammation. 

[4] Hypertension is very important because, like diabetes, it is a major 

cardiovascular risk factor and one that synergizes with the deleterious effects of 

diabetes. It is also a risk factor for microvascular complications: nephropathy and 

retinopathy. 

All of these can be related to metabolic syndrome which might identify 

individuals at higher risk of atherosclerotic vascular disease [5]. In esence, DM is 

associated with the development of accelerated atherosclerotic coronary artery 

disease, which results in increased morbidity and mortality from cardiovascular 

complications including acute myocardial infarction and stroke. [6] 

Aim. To study the peculiarities of cardiovascular diseases in patients 

diagnosticated with type 2 DM. 

Material and Methods. In order to fulfill the research objectives, was 

performed an analytical observational study: retrospective cohort follow-up of 30 

patients who were diagnosed with type 2 DM and cardiovascular diseases.  

Patients were including in study by following criteria: both sexes, duration of 

DM more than 5 years, age >40 years, levels of the basal glucose >7,5 mmol/l, levels 

of HbA1C≥6,5%, different changes in electrocardiogram and echocardiography. 

Exclusion criteria from the study: age <40 years, DM without any 

complications, patients with chronic hyperglycemia of another etiology. 
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Results were analysed using descriptive statistics method and related in tables 

and diagram. The quantitative parameters were represented by the mean value and 

the standard error value. In this research was used T-Student test for estimating 

difference between data of studied group and related in specialized literature. 

Results. The study lot is composed of 15 men and 15 women, aged between 

44-93 years old. The mean age of the patient group was 67,13±1,74 years. 

 

Table 1 

Biochemical Analysis 

Evaluated parameters 

 (reference values) 

Number 

of patients 

M±ES T-

statistic 

p-

value 

That basal glucose, mmol/l (3,8-6,7) ↓ 2 9,06±0,6 3,1 0,003 

↑ 18 

HbA1C, % (4,0 – 6,2%) 

 

↓ 0 6,75±0,28 2,67 0,01 

↑ 18 

Cholesterol, mmol/l (3,8-6,7) ↓ 11 4,60±0,24 2,44 0,02 

↑ 8 

HDL, mmol/l (1,2-1,7) ↓ 4 1,17±0,08 3,11 0,004 

↑ 10 

LDL mmol/l (2,33-5,77) ↓ 5 3,06±0,19 3,21 0,03 

↑ 3 

 

Analysed the biochemical parameters, we encountered: increased values of basal 

glucose in 18 cases and decreased in 2 cases and it is 9,06± 0,6 mmol/l, t-test=3,1 and 

p=0,003; increased HbA1c values in 18 and it is 6,75± 0,28%, t-test=2,67 and p=0,01; 

increased cholesterol values in 8 cases and decreased in 11 and it is 4,60±0,24 mmol/l, 

t-test=2,44 and p=0,02; increased HDL values in 8 cases and decreased in 11 and it is 

17±0,08 mmol/l, t-test=3,11 and p=0,004; increased LDL values in 3 cases and 

decreased in 5 and it is 3,06±0,19 mmol/l, t-test=3,21 and p=0,03. 

In the patients of the study group, the changes in electrocardiogram were 

presented by: incomplete left bundle branch block – 17% of individuals, left 

ventricular hypertrophy – 17%, atrial fibrillation – 13%, atrial flutter – 10%, third-

degree AV block– 7%, sinus tachycardia – 3%, supraventricular tachycardia – 7%, 

right and left ventricular hypertrophy – 13%, signs of old myocardial infarction– 

17% (Diagram 1.) 
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Diagram 1. ECG changes in patients with type II DM 

 

Another paraclinical assessment method of the disease severity is 

elechocardiography. In the study lot, there are changes in the heart, we encountered 

12 cases of eccentric left ventricular hypertrophy, which represents 40% of the total 

number of cases, 12 cases of induration of the ascending aorta, which represents 

40% of the total number of cases, 5 cases of hypokinesia of the interventricular 

septum, which represents 16,7%, 1 case of tetracameral moderate dilatation, which 

represents 3,3%. 

 

 

Diagram 2. Echocardiographic changes in patients with type II DM 
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During evaluation of 30 patients (diagram 3), we encountered 10 cases of acute 

coronary syndrome (ACS), which represents 33% of the total number of cases, 9 

cases of stage 2 hypertension, which represents 30%, 3 cases of atrial 

fibrillation/flutter, which represents 10%, 3 cases of atrial fibrillation, which 

represents 10%, 2 cases of atrial flutter, which represents 7%, 2 cases of the left 

anterior descending artery (LAD) stenosis, which represents 7% and 1 case of 

ventricular extrasystole, which represents 3%.  

 

 

Diagram 3. Cardiovascular diseases in type 2 DM 

 

Discussions and Conclusions. Following the data from the family history, the 

clinical picture, the paraclinical and imaging data obtained from the study group, 

essential changes were confirmed the connection between type 2 DM and heart 

diseases. A lot of studies show that the incidence of death is directly proportional to 

the severity of the disease: HbA1C between 6% and 7,9% confers roughly double 

the incidence of cardiovascular mortality compared to HbA1C levels below 6%.  

The findings of the study are in agreement with those reported for populations 

with a high cardiovascular risk, such as persons with hypertension and patients with 

left ventricular hypertrophy. They also coincide with the association between 
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mortality and ECG abnormalities found in patients with type 2 DM. ACS is a 

frequently encountered variant of cardiovascular pathology. During our research, we 

found an ACS in 33% of the total number of cases.  

Based on observational data, we recommend screening for abnormal glucose 

metabolism in patients with ACS. This will be of clinical importance because both 

patients with known diabetes and those with newly diagnosed diabetes are less likely 

to receive evidence-based treatments and are more likely to develop cardiovascular 

adverse events.  

 

References: 

1. International Diabetes Federation. IDF Diabetes Atlas - 8th Edition. http://diabete 

satlas.org/resources/2017-atlas.html (June 14 2019) 

2. Rajbhandari J, Fernandez CJ, Agarwal M, Yeap BXY, Pappachan JM. Diabetic heart disease: 

A clinical update. World J Diabetes 2021; 12(4): 383-406. 

3. Kartha CC, Pillai Radhakrishna M, Ramachandran S.-Mechanisms of Vascular Defects in 

Diabetes Mellitus -08.03.2017. 

4. Chaurasia B, Summers SA. Ceramides - lipotoxic inducers of metabolic disorders. Trends 

Endocrinol Metab. 2015;26(10):538–50.  

5. Fonseca AV, Pendergrass M, Harrison M. -Diabetes in Clinical Practice-2010. 

6. Callow AD. Cardiovascular disease 2005–the global picture. Vascul Pharmacol  

2006; 45:302–307. 

  


