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Abstract

Cardiovascular disease (CVD) is one of the most global threatened diseases; particularly coronary 
artery disease (CAD) is a major deadly attack around the world. Diabetes mellitus (DM) is associated with 
a 2 to 4-fold increased mortality risk from heart disease. Diabetes related microvascular complication is 
seemed to be a hazardous factor for cardiovascular system and likely to cause coronary arteries disease, 
hypertension, peripheral arteries, and carotid vessels, especially seen in the type 2 DM populations. 
The severity of cardiovascular complications are related to prolong hyperglycemia and the control of 
dysglycemia. Thus, effective glycemic control is one of the imperative aspects of the management 
for the prevention of CVD in diabetes. In addition, different kinds of antidiabetes agents have different 
mechanism of actions that has impacted to cardiovascular outcome. The benefi t and risk of current anti-
diabetic agents are needed to defi ne clearly and that is needed to promote effective clinical care between 
cardiology and diabetology. There are multiple complications and sequelae of diabetes that requires the 
involvement of cardiologic expertise in the diabetes care setting in heart disease population. Therefore, 
the close cooperation between the cardiologist and the diabetologist is new perceptive way of care to 
defeat diabetes related cardiovascular complications.
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Introduction 

Diabetes mellitus (DM) is one of the most prevalent and 
health burdensome of global health problems in the 21st 

century. DM is a major risk factor for cardiovascular disease 
(CVD), which is the most common cause of death among adults 
with DM. People living with diabetes have increased from 108 
million in 1980 to 422 million in 2014 [1]. Up to about two third 
of patients age 65 or older with diabetes die from some form of 
heart disease; and 16% die of stroke.

Adults with diabetes are two to four times increased risk of 
heart attacks and strokes, which seems to be more likely to die 
from heart disease than adults without diabetes [2]. Therefore, 
Diabetes is a major burden to global health care system. 
Although improving therapies and varieties of available oral 
hypoglycemic agents to treat DM in recent years, it’s still 
related to some form of cardiovascular complications and 
its hospitalization numbers are increasing. Thus, prevention 
and long-term care are very importance in respond to the 
increasing prevalence.

Association of diabetes mellitus and cardiovascular di-
sease 

The strong interaction between diabetes and cerebrovascular 
incidents are well established. Since both of them have similar 

risk factors such as older age, overweight and obesity, unhealthy 
diet, physical inactivity, sedentary lifestyle and smoking, 
the development of the one may exacerbate the another 
one between type 2 DM and CVD. The overlapping areas of 
diabetology and cardiology are being now focused to do many 
studies and trials to understand more about the point of care 
in diabetes patients in cardiovascular disease populations. Both 
type 1 and type 2 DM have potential systemic pan-infl ammation 
that leads to cause vascular damage. The well-recognized 
microvascular complications of DM is a group of silent killers 
including coronary arteries disease, hypertension, peripheral 
arteries, and carotid vessels, especially seen in the type 2 DM 
populations [3]. Accordingly, acute coronary syndrome and 
vascular infract patients frequently have pre-existing diabetes 
or metabolic disorders , that may or may not be diagnosed at 
the time of vascular incident. The basic mechanism of diabetes 
leading to cardiovascular disease is shown in fi gure 1.

Hyperglycemia, dysglycemia, hypoglycemia and cardio-
vascular complications

Atheroma formation is the major underlying pathological 
process to atherosclerosis. The atheroma in diabetes tends to 
be diffuse and progress more rapidly than in the non-diabetes 
group. Infl ammation and insulin resistance are both very 
important factors in the acceleration of macrovascular disease. 
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Hyperglycemia is a contributing factor that exacerbates the 
atherosclerosis process by changing vascular smooth muscle 
cell, platelet function and alteration of the endothelial function 
is tended to be induced decrease in endothelium-derive nitric 
oxide, which plays protective role in causing vasodilatation [4]. 
The mechanisms of hyperglycemia induced oxidized LDL leads 
to myocardial infarct is shown in fi gure 2. Multiples studies 
have shown that hyperglycemia may have a detrimental 
effect on the ischemic myocardium. Hyperglycemia is likely 
to promote ischemic precondition impairment, expend infarct 
sixe, higher incidence of the no-refl ow phenomenon, elevated 
catecholamine levels, prothrombotic state and increased 
oxidative stress and infl ammation [5]. Thromboembolic 
cerebrovascular events and peripheral vascular disease occur 
in up to about 10 % of patients, with a two-fold increased risk 
compared to non-diabetes populations [6]. 

In addition, the occurrence and severity of cardiovascular 
complications are related to the control of dysglycemia. There 
are several clinical trials that have been done focusing on 
the role of intensive glycemic control in the prevention of 

cardiovascular disease (CVD) in diabetes. The meta-analysis 
result from the large clinical studies included UKPDS (United 
Kingdom Prospective Diabetes Study), ACCORD (Action to 
Control Cardiovascular Risk in Diabetes Trial), ADVANCE 
(Action in Diabetes and Vascular Disease: Preterax and 
Diamicron MR Controlled Evaluation trial), VADT (Veterans 
Affairs Diabetes Trial) and PROactive (pioglitAzone Clinical 
Trial In macroVascular), shows that there is 17% decrease in 
nonfatal myocardial infarct and 15% decrease in coronary heart 
disease events [7]. Thus, effective glycemic control is one of the 
robust parameter for the prevention of CVD in diabetes. 

Different kind of anti-diabetes drugs, insulin and CVD

When it comes to treat diabetes patients with heart 
disease, it is an imperative thing to know the safety of oral 
hypoglycemic agents is chosen. Multiple new medications for 
glycemic management of type 2 diabetes have recently been 
recommended by evidence based clinical guidance. According 
to the number of data shows that patients hospitalized with 
heart failure and reduced ejection fraction has approximately 
40% of diabetes mellitus [8]. When it comes to deal with 
diabetes and heart care, cardiologists, diabetologists or 
endocrinologists, and general and primary care physician 
should weigh cardiovascular and other risks against the 
potential benefi ts when prescribing medications. (United 
Kingdom Prospective Diabetes Study (UKPDS) shows that it 
increased CV mortality. Preterax and Diamicron MR Controlled 
Evaluation (ADVANCE) and Action to Control Cardiovascular 
Risk in Diabetes (ACCORD) trials, in which sulfonylureas were 
highly represented in the intensive glucose-lowering arms, no 
increased CV risk was reported by the investigators [9]. After 
Stroke (IRIS) trial and Prospective Pioglitazone Clinical Trial in 
Macrovascular Events (PROActive) trial and with pioglitazone 
shows reduce risk of MI and stroke. But it increases HF 
hospitalization and contraindicated in patients with or at risk 
of HF [10]. Recent large meta-analysis including Saxagliptin 
Assessment of Vascular Outcomes Recorded in Patients with 
Diabetes Mellitus–Thrombolysis in Myocardial Infarction 
(SAVOR-TIMI 53) trial and Examination of Cardiovascular 
Outcomes with Alogliptin versus Standard of Care (EXAMINE) 
has confi rmed a 25% increase in HF hospitalizations related to 
DPP-4 inhibitors [11]. In observational studies in HF, insulin 
was associated with higher mortality rates than metformin 
[12].

Metformin, incretin-based therapies including glucagon-
like peptide-1 receptor agonists and Dipeptidyl peptidase-4 
inhibitors have potential positive effects on the cardiovascular 
system when compared to sulfonylurea, thiazolidinedione and 
insulin [13]. Sodium glucose co-transporter 2 inhibitors are 
new novel oral glucose-lowering agents though, the potential 
for cardiovascular benefi ts particularly in heart failure. 
However, there are still some arguable facts and limited data 
on cardiovascular safely of some oral hypoglycemic agents 
and large RCT are still needed [14]. Therefore, it is important 
to clearly defi ne the benefi t and risk of current anti-diabetic 
agents and needs to get more collaborative work between 
cardiology and diabetology.

Figure 1: Mechanism Process of Cardiovascular disease (CVD) in Diabetes Mellitus 
(AGE*- Advanced Glycation Endproducts, RAS- Renin Aldosterone System) 
*AGEs play a pivotal role in the development of chronic age-related diseases such 
as diabetes, renal failure and cardiovascular disease.

Figure 2: Oxidative Stress in the development of Cardiovascular Disease; it shows 
how hyperglycemia and free radicals promote the occurrence of Myocardial Infarct 
in Diabetes (LDL-Low-Density Lipoproteins, MI- Myocardial Infarct).
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Diabetologists or endocrinologists in cardiovascular 
care

Coronary heart disease (CHD) is the one of most common 
dangerous complication and cause of high mortality among 
patients with diabetes. Many patients with diabetes have 
unrecognized coronary artery disease (CAD), which is associated 
with silent myocardial ischemia. The main problem to tackle in 
diabetes care is to detect silent myocardial ischemia. Nowadays, 
there are varieties of method being proposed for screening 
patients for asymptomatic CAD. They include exercise treadmill 
ECG test (TMT), stress echocardiography, stress myocardial 
perfusion imaging, CT angio with CT coronary calcium scoring, 
CT angiography, Cardiac MRI and Cardiac PET. Each of them 
has different sensitivity and specifi city to screen myocardial 
ischemia. Investigators from DIAD (The Detection of ischemia 
in Asymptomatic Diabetes) study evaluated whether routine 
screening for CAD infl uences ultimate cardiac outcomes 
[15]. Other complication is the diabetes induced myocardial 
injury identifi ed as diabetic cardiomyopathy .The prevalence 
of diabetic cardiomyopathy is increasing in parallel with the 
increase in diabetes mellitus [16].

In the setting of diabetes care in heart disease population, 
there are multiple complications and sequelae of diabetes that 
require the involvement of cardiologic expertise. Monitoring 
and immediate response to diabetes induced microvascular and 
macrovascular complications particularly in acute myocardial 
infarction is the main purpose of the cardiovascular expertise 
and diabetologist collaborative care treatment that is a 
corner stone in modern diabetes care and that substantially 
contributes to improved outcome. Beside neuroendocrine 
activation in diabetes also infl ammatory immune response 
may trigger multiple pathways resulting together in a range 
of cardiac complications including plaque instability, calcium 
overload, blood pressure peaks, endothelium dysfunction, 
microcirculatory failure, and electrical instability. According 
to a meta-analysis including all randomized trials, the 
investigators reveled screening asymptomatic diabetes 
patients for CAD with myocardial ischemia is not mandatory. 
Although not all of these patients require immediate (invasive) 
cardiovascular diagnostic workup, the number of patients with 
a culprit coronary lesion has been reported to be screened 
is better outcome [17]. It therefore requires consequent 
and qualifi ed cardiologic involvement to decide the further 
diagnostic and therapeutic path in twenty fi rst Century (Figure 
3).

Conclusion 

Because of the diabetic coronary patient is particularly 
vulnerable with respect to his vessels, his blood and his 
myocardium ,a close cooperation between the cardiologist and 
the diabetologist is in the best interest of the patient. Again, 
a close cooperation between diabetologist and cardiologists is 
required to coordinate these appropriated diagnostic measures 
and provide effective care to combat the burden of the deadly 
duo. 
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Figure 3: 20th Century and 21st century model of Diabetes Care.
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