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Atherosclerosis and Coronary
Artery Disease In Diabetes

iabetes mellitus is a disease with a significant socio-health impact, not only due to its high
prevalence but also because of the chronic complications it causes and its high mortality
rate. Diabetes substantially increases the risk of cardiovascular morbidity and mortality, and
it's strongly associated with macrovascular complications such as ischemic heart disease,
cerebrovascular disease, and peripheral arterial disease.
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Coronary atherosclerosis is the most com-
mon form of cardiovascular disease. It is a
chronic inflammatory disease of the large
arteries, specifically affecting the innermost
layer, or intimal layer, of the artery wall.

Traditional risk factors like hypercholestero-
lemia, hypertension, diabetes, and smoking
act as powerful pro-inflammatory stimuli.
They can disrupt the normal function of the
vascular wall, facilitating the accumulation
of fat and inflammatory cells within the ar-
terial wall.

Oxidized low-density lipoprotein choleste-
rol (LDLc), which accumulates in the suben-
dothelial space, is the initial aggressor that
triggers the inflammatory reaction. This in-
flammation plays a role at various levels of
the atherosclerotic process: endothelial acti-
vation and recruitment of lymphocytes and
monocytes, local and systemic production of
pro-inflammatory cytokines, degradation of
fibrous cap proteins and plaque destabiliza-
tion, induction of plaque cell apoptosis, and
formation of the procoagulant lipid core (1).
Diabetes can exacerbate atherosclerosis by
amplifying each of these stages.

The metabolic disorders characteristic of
diabetes, such as hyperglycemia or the
accumulationofadvancedglycationend-pro-
ducts, contribute to endothelial dysfunc-
tionand anincreased vascularinflammatory
response. Platelet functions are abnormal
inindividuals with diabetes, leading to grea-
ter production of prothrombotic factors.
In addition to accelerating the atheroma-
tous process that leads to the development
of atherosclerotic lesions, diabetes promo-
tes plaque instability and triggers clinical
events. Atheromatous plaques in people
with diabetes are more inflammatory than
those in non-diabetics and contain a larger
lipid core, associated with a greater num-
ber of macrophages and apoptotic smooth
muscle cells, which accentuates their vulne-
rability (2).

Coronary artery disease is the leading cau-
se of morbidity and mortality in diabetic
patients, who face up to four times higher
risk compared to individuals without diabe-
tes. Cardiovascular disease is responsible for
most of the increased mortality in patients
with type 1 diabetes mellitus and is their
primary cause of death after age 30 (3). Is-
chemic heart disease is the main cause of

death in patients with type 2 diabetes melli-
tus (DM) (4). Insulin resistance and the cons-
tellation of associated metabolic changes,
such as dyslipidemia, hypertension, and obe-
sity, influence the prematurity and severity
of atherosclerosis that patients with diabe-
tes mellitus develop. Furthermore, diabetic
patients with ischemic heart disease have a
worse prognosis with a higher prevalence of
ventricular dysfunction and heart failure, of-
ten exacerbated by what's known as diabetic
cardiomyopathy (5).

Currently, there is strong evidence that
immunological and inflammatory mechanis-
ms underlie the development and progres-
sion of atherosclerosis (6). Of note, the role
that adipose tissue, and therefore obesity,
plays in maintaining a chronic inflammatory
state.

CLINICAL SIGNS AND DIAGNOSIS OF
ATHEROSCLEROTIC CORONARY DISEASE

Atherosclerotic coronary disease often re-
mains a silent condition for many years,
causing no limitations or symptoms in the
affected person. When atherosclerotic le-
sions advance, they can grow in volume and
significantly narrow the vascular lumen, im-
peding normal blood flow in the affected co-
ronary artery. Alternatively, they can erode
or rupture abruptly, leading to the forma-
tion of a thrombus or clot that obstructs the
artery lumen, interrupting blood flow and
depriving a part of the heart muscle of blood
supply. In this way, coronary atherosclerosis
can manifest as stable angina pectoris, or
as unstable angina, myocardial infarction,
or sudden cardiac death.

The diagnosis of atherosclerotic coronary
disease traditionally relied on symptoms,
electrocardiograms, stress tests, and oc-
casionally, coronary angiography if clinical
suspicion was very high. In the last decade,
continuous advancements in computed to-
mography (CT) have enabled the detection
and quantification of atheromatous plaques
in the coronary arteries, with sensitivity and
specificity practically comparable to data
obtained after coronary angiography. The
total coronary artery calcium (CAC) score,
an unequivocal indicator of arteriosclerosis,
allows for non-invasive cardiovascular risk
stratification with greater reliability than
conventional methods.

DIABETES
SIGNIFICANTLY
INCREASES THE RISK
OF CARDIOVASCULAR
MORBIDITY

AND MORTALITY

AND IS STRONGLY
ASSOCIATED WITH
MACROVASCULAR
COMPLICATIONS
SUCH AS ISCHEMIC
HEART DISEASE,
CEREBROVASCULAR
DISEASE,

AND PERIPHERAL
ARTERIAL DISEASE
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> PREVENTION AND TREATMENT
OF CORONARY ATHEROSCLEROSIS

The best treatment for atherosclerotic
disease is prevention, acting early on car-
diovascular risk factors to prevent or de-
lay the development of lesions as much
as possible. Once these are established,
there is no specific treatment to elimina-
te atheromatous plaques. Statins, which
reduce cholesterol levels, can slow the di-
sease’s progression and decrease the risk
of rupture or erosion of existing athero-
ma plaques. Antiplatelet therapy, such as
acetylsalicylic acid, is prescribed in some
patients to reduce platelet aggregation
and lower the risk of thrombosis within
the coronary arteries should an athe-

CORONARY
ATHEROSCLEROSIS

Partial Obstruction

rosclerotic lesion rupture or erode. In
patients with severe coronary lesions, in
addition to antianginal pharmacological
treatment, lesions can be treated with
percutaneous coronary intervention or
coronary artery bypass grafting in cases
of multivessel disease.

In patients with T2DM, recent trials
with 2 types of drugs, sodium-gluco-
se cotransporter 2 inhibitors (SGLT2i)
and glucagon-like peptide 1 receptor
agonists (GLP-1a), have demonstrated
cardiovascular benefits independent of
glycemic control and metformin use, lea-
ding to new treatment algorithms (7).

In patients with T1DM, intensive glyce-

ANGINA

mic control vs conventional treatment
was shown to decrease the risk of cardio-
vascular events by 42% and the proba-
bility of non-fatal myocardial infarction,
stroke, or death by 57% (8).

Lifestyle interventions are crucial in pa-
tients with DM. It's important to main-
tain a balanced diet low in animal fats,
engage in regular physical exercise,
avoid overweight, and control modifia-
ble risk factors such as smoking, high
cholesterol levels, and elevated blood
pressure (7) (see recommendations ba-
sed on the European Society of Cardio-
logy Guidelines on the management of
cardiovascular disease in patients with
diabetes in Table 7). D
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FIGURE 1. Symptoms of coronary artery disease and summary of the pathophysiological mechanisms that accelerate the atherosclerotic process in diabetic patients.
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e Adopt a Mediterranean or plant-based diet high in unsaturated fats.

e Smoking cessation is recommended to reduce cardiovascular risk.

e Engage in physical activity. Optimal levels are 150 minutes per week of moderate-intensity activity or 75 minutes of vigorous aerobic exercise.

o Antihypertensive treatment is recommended for all people with diabetes when office BP is > 140/90 mmHg.

e Strict glycemic control (HbA1c < 7%) is recommended, while avoiding hypoglycemia. The HbA1c target should be individualized based on comorbidities,

duration of diabetes, and life expectancy.

 An LDL cholesterol target of < 100 mg/dL is recommended for patients with moderate CV risk. For diabetic patients with high and very high CV risk, the
targets are < 70 mg/dL and < 55 mg/dL, respectively.

BP: Blood Pressure, HbAlc: Glycosylated Hemaglobin, CV: Cardiovascular.

TABLE 1. Recommendations for Lifestyle and Cardiovascular Risk Management in Patients with Diabetes

CONCLUSIONS

e  Coronary atherosclerosis is a chronic inflammatory disease affecting the arterial intima, most commonly mani-
festing as angina pectoris and acute myocardial infarction, though it can remain silent for many years.

e  (Cardiovascular disease is the leading cause of death in patients with diabetes mellitus.
e Inaddition to adequate glycemic control, strict management of other cardiovascular risk factors is essential

to prevent the worsening of coronary atherosclerotic disease. This is achieved through healthy lifestyle habits and
pharmacological treatment when indicated.
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