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CHAPTER 1. 

1. Introduction  

Although the major part of cardiovascular (CV) events in childhood are characterized by 

congenital heart disease (CHD), there is a wide spectrum of CV events that start from 

conventional CV risk factors that are present also in children, arriving to atherosclerotic 

events, most of all in some particular populations (i.e. patients with rheumatic diseases, 

obese patients, patients with HIV, patients with kidney disease, etc.). On the other hand, 

the large use of some pharmacological agents can play a role in the development of CV 

events, generally atherosclerotic. This aspect, that normally involve adult patients, could 

affect also children. There is also a spectrum of causes related to heart failure, that 

generally involve adults, but that can start from childhood. However, CHD remain the 

most common CV presentation in childhood. Thanks to progress in surgery, a great part of 

these patients arrives to adulthood, where they are included in another classification called 

grown-up congenital heart disease (GUCH). 

1.1. Cardiovascular diseases could start from childhood 

Atherosclerotic CV disease remains the leading cause of morbidity and mortality 

worldwide, but manifest disease in childhood and adolescence is rare (1). By contrast, risk 

factors responsible of atherosclerosis are present since childhood. The autopsy findings in 

The Bogalusa Heart Study and Pathobiological Determinants of Atherosclerosis in Youth 

showed a strong relationship of vascular disease to traditional CV risk factors (2,3). This  
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observation provided irrefutable evidence of the importance of act on modifiable CV risk 

factors, such as cigarette smoking, hypercholesterolemia, hypertension, obesity and 

diabetes (4ï6). On the other hand, there are several emerging CV risk factors, that have not 

been widely studied (i.e. C reactive protein, homocysteine, small dense low density 

lipoprotein, oxidized low density lipoprotein, apoliproteins, lipoprotein a, fibrinogen) (7), 

and also some non-modifiable atherosclerosic risk factors (i.e. age, gender, CV family 

history), that donôt permit to reduce completely the CV burden in childhood, resulting in a 

great CV risk in adulthood. Considered a relatively recently discovered CV risk factor, 

common carotid artery intima-media thickness (IMT) measured by ultrasound imaging, 

represents a marker of preclinical atherosclerosis, correlating with vascular risk factors (8ï

10), relating to the severity and extent of coronary artery disease (8). Several studies, in 

particular in some specific conditions (i.e. obesity, HIV), have shown an increase of IMT 

also in childhood (11,12). Finally, a more recent parameter of CV risk has been studied, 

epicardial adipose tissue (EAT), that is part of the visceral fat deposited within the 

pericardic sac around the heart. EAT shares a common embryological origin with the intra-

abdominal visceral adipose tissue and, as such, it is a metabolically active adipose tissue 

(13,14). Hence, although EAT represents only 1% of the total body fat mass, it may be 

important in the pathophysiology of CV disease, in particular in obese patients and in HIV 

patients (13,14). Well known is the role of EAT in adult patients, instead weak is known 

about its possible role in CV risk in childhood, in particular in HIV young patients. These 

CV markers play an important role in a subclinical atherosclerosis, which can lead to  

 



8 
 
 

 

 

 

coronary artery disease. For this reason, very important is also the role of imaging 

techniques to detect very early subclinical coronary artery disease, to treat as soon as 

possible CV disease, for a better prognosis. There is also a large part of iatrogenic CV 

events, that could start from childhood, but that generally are more frequent in adult 

patients, due to the large use of some medications in adulthood. In particular, in patients 

with rheumatic diseases, that could be present also in childhood, there is a wide use of non-

steroid anti-inflammatory drugs (NSAIDs), that have many side effects, not only on 

gastrointestinal system, but also at cardiac level (15), increasing the risk of ischemic 

disease and heart failure. Although heart failure is typically an ñolder diseaseò, there are 

many situations related to its development that can start since childhood. First of all, many 

CHD could lead to heart failure, also HIV infection could be related to left ventricular 

dysfunction, but there are also many other causes of heart failure development, that go 

from some CV risk factors implicated not only in atherosclerotic events (i.e. diabetes) (16ï

18), to a deficiency of some factors (one of the most important is vitamin D) (19). There 

are two points to define in these cases: first of all, these two causes can start since 

childhood, leading to CV events very early, and secondary, there are new treatment 

approach for diabetes (i.e. inhibitors of sodium glucose co-transporter-2, and glucagon-like 

peptide-1 agonists) (16ï18) and also vitamin D supplementation (20,21), that could be 

responsible of a regression of CV events in these patients.     

1.2. Congenital heart disease: from childhood to GUCH 

CHD is the most common cause of major congenital anomalies, and 28% of all major  
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congenital anomalies consist of heart defects (22,23). Reported birth prevalence of CHD 

varies widely among studies worldwide. The estimate of 8 per 1,000 live births is generally 

accepted as the best approximation (22,24). A reliable classification of CHD should be the 

one that define a cyanotic pattern, or ductal-dependent classification, considering an 

important role of ductus arteriosus in the survival of these patients. In the group of 

congenital heart disease, there are also some known mutations, that involve the heart, 

leading to some pattern of cardiomyopathy that sometimes are incompatible with survival. 

One of these are the mitochondrial disorders, which are generally associated with 

congenital hypertrophic cardiomyopathy, with a fatal prognosis. Without a treatment, most 

defects of moderate or great complexity have a bleak prognosis (25). Thanks to the 

progress in cardiac surgery, since many years, a great part of patients born with CHD, 

reach adulthood, creating a completely new and steadily growing patient population: 

patients with grown-up congenital heart disease (GUCH) (22). It is estimated that about 

90% of affected children are expected to survive to adulthood (26), with an estimated 

prevalence of CHD of 4 per 1,000 adults (27). Patients with GUCH often need long-term 

expert medical care and healthcare-related costs are high (28). In fact, it is recognized that 

CHD is associated with lifelong comorbidity that affect healthcare costs. The impact of 

ongoing disease burden includes atrial arrhythmias, pulmonary hypertension, arterial 

hypertension, heart failure, cerebrovascular events, coronary events, and a repeated need 

for surgery, which results in significant increase in health services utilization during 

childhood, transition years, adulthood, and geriatric age group (29). A particular mention  
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is due to pulmonary hypertension, that is present in most part of shunt-defects, and that is 

responsible of a bad prognosis in these patients and arterial hypertension, that is a common 

complication in patients with coarctation of the aorta (CoA), and that worsen the prognosis 

in these patients. 
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