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Coronary artery disease (CAD) is the leading cause of mortality and disability around the world [1-3]. Although in previous decades
the clinical and socioeconomical burden of CAD was mainly seen in older population, premature cardiovascular death and years of life lost
due to cardiovascular disease have gradually increased since the end of the last century [1,3]. Besides quality of life is significantly reduced
after a premature cardiovascular event, subjects at their fourth decade of life diminish their productive and psychosocial activities that
adversely impacts all countries at every socioeconomical level [1,3]. Therefore, adequate secondary prevention of premature CAD will

reduce the overwhelming costs to global health economies and reduces the risk for incident and recurrent cardiovascular events [4,5].

In most of the cases, CAD is associated with the chronic formation of lipid-rich plaques on the coronary arteries, that gradually de-
creases the blood flow to myocardial cells, leading to ischemia, and consequently, necrosis of myocardial tissue [6,7]. Likewise, the most
common factors associated with the development of these atherosclerotic plaques are increased and uncontrolled levels of low-density
and non-high-density lipoprotein cholesterol (LDL-C and Non-HDL-C, respectively), glucose, and/or blood pressure [4,6,7]. Simultane-
ous control of these clinical and biochemical factors, added to other environmental risk factors, such as healthy diet, increased physical
activity, smoking cessation and achieving normal body mass index (BMI), is known as metabolic control [1,4]. Despite metabolic control
is recommended in all adults with high-cardiovascular risk [1], subjects with an incident coronary event at young ages need a stringent
control, since premature CAD has shown higher odds to present recurrent cardiovascular events and increased all-cause mortality than
those older patients with CAD [7-9].

Prevalence of premature CAD

Although premature CAD is rapidly growing worldwide [1-3], few studies have reported its prevalence in different ethnicities and in
large CAD cohorts [8-11]. Likewise, cut-off ages to define premature CAD vary from one study to another [8-10]. Nonetheless, premature
CAD is defined as documented history of stable or unstable angina pectoris or acute myocardial infarction, history of percutaneous coro-
nary intervention, coronary artery by-pass grafting surgery, or angiographic demonstration of coronary stenosis > 50%, diagnosed before

55 and 65 years of age in men or women, respectively [12].

Previous data indicates that approximately 4 to 31% of patients with CAD are at their fourth decade of life [8-10]. The wide range of
prevalence suggest that premature CAD in under reported worldwide or has been added to the whole CAD population [10]. Although a
genomic basis of premature CAD has been proposed [10,13], traditional cardiovascular risk factors have been significantly associated
with the onset of CAD in the youth [8,9]. Interestingly, diabetes and dyslipidemia bring more than two-fold risk for premature CAD, and
therefore, they represent the major risk factors for this disease [8]. However, it remains uncertain whether or not socioeconomic and
psychosocial factors play an important role in the development of cardiovascular disease in young patients. Since subjects at their fourth
and fifth decade of life have an extremely productive life, premature CAD directly impacts at the socioeconomic level of most high-, middle-
and low-income countries [1,2]. Thus, premature CAD cannot be longer considered as a rare presentation of cardiovascular disease, and
recent studies emphasize the need to report its growing incidence in order to implement novel strategies to decrease its clinical and

socioeconomical burden [8,9,14].
Secondary prevention and metabolic control in premature CAD

The cornerstone of secondary prevention in CAD is to prevent recurrent events, and to increase expectancy and quality of life in

patients with known cardiovascular disease [1,12]. Consequently, several clinical practice guidelines have been developed to address
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metabolic control in patients with established CAD [12,15,16]. Nowadays, several societies have proposed LDL-C levels < 55 mg/dL,
Non-HDL-C levels < 80 mg/dL, Apolipoprotein B-100 (ApoB-100) levels < 70 mg/dL, blood pressure < 130/80 mmHg, hemoglobin Alc
(HbA1c) < 8% (in patients with diabetes), smoking cessation, healthy diet and BMI < 25 kg/m?, as the strict metabolic control for patients
with premature CAD, whom are known to have an extreme cardiovascular risk [1,12,15,16]. However, the achievement of these strict goals
has not been widely analyzed in the premature CAD population. In fact, our group of investigation has recently reported that less than 9%
and 3% of patients with premature CAD attained strict lipid control (defined as composite control of LDL-C, Non-HDL-C and ApoB-100)
and strict metabolic control, respectively [14]. Despite simultaneous lipid or metabolic control in older patients with CAD is on average
less than 25% worldwide, compared with our results, patients with premature CAD from our tertiary center of cardiology in Mexico have
lower composite control of cardiovascular risk factors than the rest of the world [17-20]. The last suggest that patients with premature
CAD need more aggressive medical and pharmacological interventions, added to novel multidisciplinary strategies that would aid the

composite control in these patients.

Although Illiteracy, undertreatment, and low socioeconomical status have been the major factors associated with the poor achieve-
ment of metabolic control in older patients with CAD, findings from our group of study have not shown the same associations [17-20].
Moreover, in our findings we reported that obesity and reduced physical activity play a major role for poor metabolic control achievement,
more than adverse sociodemographic characteristics can explain [In press]. Whether or not these associations can be seen in the whole
premature CAD population remains uncertain, and studies are needed to know independent prognostic factors in these patients in order

to settle novel strategies to address higher metabolic control.
Failure to achieve metabolic control in premature CAD

Over the last decades, life expectancy in CAD survivors have growth since more effective pharmacological and therapeutic strategies
haven been developed [2,3]. However, the more the patient with stable CAD lives, secondary prevention goals attainment decreases [4,21].
This time-dependent observation has been related to both non-modifiable and modifiable characteristics of the coronary patients [9,21].
Since age, sex and disease evolution are non-modifiable risk factors, limited use of lipid-, blood pressure- and glucose-lowering drugs,
as well as poor adherence to medical treatment, seem to partially explain the failure to achieve metabolic control worldwide [21,22]. As
mentioned above, results from our group of investigation have found that medical inertia, along with low pharmacological compliance,
could play a key role for the poor achievement in lipid goals [In press]. Lipid-lowering treatment adherence < 85% and low prescription of
high-intensity statins were found to be independent associated with poor lipid control in our population with premature CAD [14]. These
results are in line with other studies that have shown that patient beliefs and behavior to poor risk-factor control decreases statin adher-
ence, because stable CAD might have long asymptomatic periods where patients start or return to unhealthy lifestyles that lead them to
recurrent events and comorbidities [10,21,22,25]. Thus, even in the golden years of the PCSK-9 (proprotein convertase subtilsin-kexin
type 9) inhibitors, strategies addressed to improve compliance to generic forms of high-intensity statins would be the first step to take,

before introducing more extensive drugs added to the polypharmacy of these subjects [14,21,22].

Weight reduction in patients with obesity helps medical treatment to reduce atherogenic lipoproteins, blood pressure and to improve
glycemic control [22]. Kotseva,, et al. suggested that, control of multiple cardiovascular risk factors was positively associated with the
willingness to lose weight in very high-risk patients with obesity in a large survey in Europe [22]. Interestingly, results from our group
of investigation showed that composite control of LDL-C, Non-HDL-C, blood pressure and HbA1c is associated with a BMI < 25 kg/m? [in
press]. Overall, these results support the hypothesis that patients with premature CAD have a poor balance within energy consumption
and expenditure, mainly driven by unhealthy diets and sedentarism/low physical activity, which in turn emphasize the need to harden

weight reduction through programs that promote healthier lifestyles [14].
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Strategies to achieve metabolic control in premature CAD

Data across different studies that have analyzed multiple cardiovascular risk factor control in secondary prevention conclude that
the current approach to these patients is suboptimal [17-25]. Much of the scientific data produced in the last 20 years to manage stable
CAD has been mainly based on novel lipid-, glucose-, and blood pressure-lowering drugs, instead of trying stringent lifestyle interven-
tions among these subjects. Although novel drugs have promising advantages from the current ones widely available [21-23], ministries
of health and global governments should address the interventions of multidisciplinary teams of healthcare professionals that could
treat the patients from all angles [14,22]. These teams should include nutritionists, dietitians, dentists, cardiovascular physiotherapists,
psychologists, and different physician specialists, that would address all different aspects of life that adversely impact on patients with
premature CAD [14,21,22].

In conclusion, data from the last years reveal that among patients with premature CAD many have unhealthy lifestyles in terms of
low-quality diets, poor physical activity, and persistent smoking. These unhealthy lifestyles adversely impact the metabolic control of
subjects that have survived an acute coronary event at young ages. Despite the high use of cardioprotective drug therapies the majority of
patients did not achieve the composite control of all clinical, biochemical and behavioral risk factors. Further studies designed to evaluate
the effectiveness of novel preventive programs that include multidisciplinary teams are needed in order to analyzed better options on
cardiovascular risk factors target achievement for patients with premature CAD. This could help to diminish the increasing clinical and

socioeconomical burden of premature CAD.
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