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Background

Cardiovascular disease (CVD) is a chronic disease that 
develops from youth or even childhood. A number of 
genetically determined disorders predispose patients to 
increased CVD risk, while behavioral risk factors and 
acquired pathological conditions confer additional risk. 
Together, these factors increase an individual’s likelihood 
of developing CVD. Multiple models and/or formulas have 
been published to guide the assessment of long-term CVD 
risk, and guidelines are available to modify lifetime risks. 

CVD in pediatric population 

Recently, the American Heart Association (AHA) published 
a scientific statement on cardiovascular risk reduction in 
pediatric patients (1). Childhood conditions that have 
lifelong impact on an individual’s risk of developing CVD 
include both familial inherited conditions [e.g., homozygous 
or heterozygous familial hypercholesterolemia (FH), 
hypertension, and severe obesity], and acquired medical 
conditions that increase future risk of CVD [such as 
chronic renal disease, and chronic inflammatory conditions 
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such as juvenile inflammatory arthritis]. These conditions 
confer varying degrees of increased future CVD risk, and  
Table 1 presents disease stratification by risk category.

Childhood conditions contributing to CVD risk

Familial hypercholesterolemia (FH)

FH is an autosomal dominant genetically inherited disorder 
of cholesterol metabolism (caused by LDL receptor defects) 
that affects about 1 in 250 children in its heterozygous form. 
FH is characterized by very high levels of LDL cholesterol 
(LDL-C), resulting in atherosclerosis and early CVD 
morbidity and mortality, and is directly related to lifetime 
exposure to LDL-C. Unfortunately, most FH remains 
undiagnosed, as it is typically asymptomatic prior to onset 
of CVD events. As per pediatric cholesterol guidelines, 
children with a family history of premature CVD or 
significant hypercholesterolemia should be screened for FH 
using a fasting lipid profile beginning at 2 years of age, and 
then every 3 to 5 years through adulthood, even if previous 
profiles are within normal ranges. The pediatric clinical 
diagnosis of a heterozygous FH patient can be suspected in 
the presence of an LDL-C level ≥160 mg/dL (4.0 mmol/L)  
associated with a family history of elevated LDL-C or 
premature CVD in first- or second-degree relatives. The 
diagnosis of FH can be considered confirmed if there is a 
positive genetic testing for an LDL-C–raising gene defect 
[LDL receptor, apolipoprotein B, or proprotein convertase 
subtilisin/kexin type 9 (PCSK9)] in a first-degree relative. 
As with all cases of hypercholesterolemia, secondary causes 
of hypercholesterolemia should be excluded, including 

hypothyroidism, nephrotic syndrome, or liver diseases (2-4). 
Homozygous FH is characterized by an untreated 

LDL-C >400 mg/dL (10.0 mmol/L) and one or both 
parents having clinically diagnosed FH, xanthomata in 
childhood, supravalvar aortic stenosis, positive genetic 
testing for an LDL-C–raising genetic mutation, or 
autosomal-recessive FH (5).

Elevated lipoprotein (a) [Lp(a)]

Lp(a) is a pathological lipoprotein containing LDL-C and 
apo B linked with apo (a). Apo (a) shares some homology 
with plasminogen and is thought to be responsible for the 
prothrombotic activity of Lp(a). Genome-wide association 
and Mendelian randomization studies indicate that Lp(a) 
is a causal, independent, and highly heritable risk factor 
for CVD. Measurement of Lp(a) could thus be useful in 
identifying children with FH that present with high risk of 
premature CVD. Elevated Lp(a) has also been associated 
with thromboembolic events in youth (6-8).

Childhood obesity

Childhood obesity and overweight have been recognized as 
risk factors for future CVD. The definitions are as follows: 
body mass index (BMI) greater than or equal to the 95th 
percentile for age and sex is categorized as obesity, and the 
85th to 94th percentile, is grouped as overweight. A recent 
study of almost 2.3 million individuals followed up for over 
40 years found the risk of CVD mortality was 2- to 3-fold 
higher if an individual’s BMI as an adolescent had been in 
the overweight category (hazard ratio, 2.25; 95% confidence 

Table 1 Childhood originated CVD disease stratification by risk

Category Condition

High risk Homozygous FH, T2DM, end-stage renal disease, T1DM, Kawasaki disease with persistent aneurysms, solid-organ 
transplant vasculopathy, childhood cancer survivor (stem cell recipient)

Moderate risk Severe obesity, heterozygous FH, confirmed hypertension, coarctation, Lp(a), predialysis CKD, AS, childhood cancer 
survivor (chest radiation)

At risk Obesity, insulin resistance with comorbidities (dyslipidemia, NAFLD, PCOS), white-coat hypertension, HCM and other 
cardiomyopathies, pulmonary hypertension, chronic inflammatory conditions (JIA, SLE, IBD, HIV), s/p coronary artery 
translocation for anomalous coronary arteries or transposition of the great arteries, childhood cancer (cardiotoxic  
chemotherapy only), Kawasaki disease with regressed aneurysms (zMax ≥5)

AS, aortic stenosis; CKD, chronic kidney disease; FH, familial hypercholesterolemia; HCM, hypertrophic cardiomyopathy; IBD,  
inflammatory bowel disease; JIA, juvenile rheumatoid arthritis; Lp(a), lipoprotein (a); NAFLD, nonalcoholic fatty liver disease; PCOS,  
polycystic ovarian syndrome; SLE, systemic lupus erythematosus; s/p, status post; T1DM, type 1 diabetes mellitus; T2DM, type 2  
diabetes mellitus; and zMax, maximum z score at any time during the course of illness (1). 
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interval, 1.96–2.58) or obese (hazard ratio, 3.46; 95% 
confidence interval, 2.93–4.10) compared with adolescents 
with normal weight (9).

Youth with severe obesity (BMI ≥120% of the 95th 
percentile or absolute BMI ≥35 kg/m2) are generally viewed 
as being at the highest level of risk because of the high 
number and magnitude of CVD risk factors, the presence 
of endothelial dysfunction and subclinical atherosclerosis, 
and the strong tracking of adiposity from childhood into 
adulthood. This represents a significant potential disease 
burden from a public health perspective, as 6% of all youth 
2 to 19 years old (equating to >4,000,000 children and 
adolescents) have severe obesity in the United States (10).

Annual assessment for obesity is recommended by the 
American Academy of Pediatrics and others via calculation 
of BMI and plotting the results on CDC growth charts. 
Associated cardiovascular risk factors should also be 
assessed. Waist measurement is an additional good indicator 
of adiposity-related CVD risk, even before BMI criteria are 
met, especially in the setting of central obesity (11,12).

Childhood diabetes

Diabetes mellitus, either caused by a lack of insulin [type 
1 diabetes (T1DM)] or a lack of response to insulin [type 
2 diabetes (T2DM)], is characterized by hyperglycemia 
associated with the development of CVD. Microvascular 
complications of diabetes such as retinopathy, nephropathy 
have been demonstrated in youth with both T1DM 
and T2DM, including increased carotid intimal medial 
thickness, worsened arterial stiffness, increased left 
ventricular mass, and diastolic dysfunction. The differences 
in pathophysiology between T1DM and T2DM suggest 
CVD risk should differ, and indeed, the risk was previously 
thought to be higher for children with T1DM. However, 
emerging evidence suggests risks are also high for youth 
diagnosed with T2DM. In subjects with onset of T2DM 
between age 15 and 30 years, cardiovascular mortality was 
significantly higher than in subjects with T1DM even if 
there was shorter duration of disease (13-16). In the Search 
for Diabetes in Youth study, a national surveillance effort 
to identify diabetes mellitus in youth, ≈18 000 children and 
adolescents were diagnosed with T1DM and >5,000 were 
diagnosed with T2DM from 2008 to 2009. The prevalence 
of T2DM in youth is increasing at a rate more rapid than 
T1DM, likely because of high rates of obesity, with a 30.5% 
increase in incidence rate between 2001 and 2009; T2DM 
now constitutes almost half of all childhood diabetes 

mellitus (17). 
Diabetes generally presents as polyuria, and polydipsia, 

and in T1DM, children often present with diabetic 
ketoacidosis. T2DM has a less acute onset, and is often 
detected by screening of youth with obesity and a family 
history of T2DM. Once diagnosed, youth with diabetes 
mellitus should be screened yearly for additional CVD risk 
factors to enable initiation of early interventions (18). 

Hypertension

Hypertension, whether primary or secondary, is a major 
contributor to adult CVD and a known risk factor for 
developing atherosclerosis in youth and CVD events in 
adulthood. Two longitudinal cohort studies demonstrated 
that elevated blood pressure in childhood predicts increased 
central large artery stiffness in adulthood, denoting a 
worsening of arterial function (19). A study from Pima and 
Tohono O’odham children of the American Southwest 
demonstrated that the presence of physician-diagnosed 
hypertension in childhood significantly increased the risk 
of mortality before age 55 years (20). The National Heart, 
Lung, and Blood Institute guidelines include hypertension 
as a risk condition, with the severity of the risk category 
determining the use of pharmacotherapy (1). In addition 
to being a known cardiovascular risk condition itself, 
hypertension is a feature of other high-risk disease states 
such as chronic renal disease, inflammatory conditions like 
systemic lupus erythematosus (SLE), T2DM, obesity, and 
polycystic ovarian syndrome (21). 

The American Academy of Pediatrics “Clinical Practice 
Guideline for Screening and Management of High Blood 
Pressure in Children and Adolescents”, endorsed by the 
AHA and others, recommends measuring blood pressure 
at all routine healthcare visits beginning at age 3 years, and 
earlier in higher-risk individuals (22).

Chronic kidney disease

End-stage renal disease is the last stage of CKD, which 
requires treatment with dialysis or kidney transplantation. 
There are about 10,000 children in the United States 
treated with maintenance dialysis, and about 1,000 children 
undergoing kidney transplant annually. CVD is the most 
common cause of death, accounting for 25% to 35% 
of all deaths, and is the biggest obstacle to long-term 
survival of children and adolescents with CKD. CKD is a 
vasculopathic state (23) characterized by the accumulation 
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of numerous traditional risk factors (hypertension, 
dyslipidemia, and obesity) and nontraditional, CKD-related 
risk factors (abnormal mineral metabolism, anemia, chronic 
inflammation) which act synergistically to result in early 
abnormalities of vascular (increased cIMT and stiffness, 
coronary artery calcification) and cardiac [left ventricular 
hypertrophy (LVH) and left ventricular dysfunction] 
structure and function (24). These cardiovascular risk 
factors and subclinical cardiovascular abnormalities are 
already evident in the early, predialysis stages of pediatric 
CKD, become increasingly common during maintenance 
dialysis, and persist after kidney transplantation (24).

Children with end-stage renal disease should be 
screened at least yearly for traditional risk factors, including 
hypertension, dyslipidemia, and obesity. Kidney Disease 
Improving Global Outcomes (KDIGO) has developed 
recommendations for the management of most common 
CVD risk factors based on the available pediatric evidence 
(25-27).

Congenital heart disease

The prevalence of congenital heart disease (CHD) is 
estimated at 9 per 1,000 live births (17) with 3 per 1,000 
requiring catheter- based or surgical intervention early in 
life (28). Advances in surgical, percutaneous, and medical 
management mean that ≥90% of children with CHD survive 
into adulthood, yielding an estimated 1.0 to 2.9 million 
adults living with CHD in the United States. However, 
they are more vulnerable to accelerated atherosclerosis and 
premature CVD. This risk of premature atherosclerotic 
CVD in patients with congenital heart defects is based 
on the following 3 conditions: (I) obstructive lesions of 
the left ventricle and aorta, (II) cyanotic congenital heart 
defects leading to Eisenmenger syndrome, and (III) lesions 
with coronary artery abnormalities (29). In these patients, 
screening for cardiovascular risk factors and attempts to 
modify these risks earlier in life could improve their long-
term outcomes.

Kawasaki disease (KD)

Kawasaki disease affects 30 per 100,000 children in the 
United States and is a leading cause of acquired heart 
disease. Early in the illness, the lipid profile shows high 
triglycerides in the acute illness and low HDL in the years 
after (30-32). Therefore, children with KD are at increased 
CVD risk, and should have cardiovascular assessment and 

lipid screening as per the recommendations for healthy 
children (33).

Classification of cardiovascular health status

The AHA formed the Goals and Metrics Committee 
of the Strategic Planning Task Force in 2010 with the 
Impact Goal to improve the cardiovascular health of all 
Americans by 20% while reducing deaths from CVD and 
stroke by 20% by 2020. The Committee defined a new 
concept, cardiovascular health, based on seven risk factors 
(Life’s Simple 7) that can be improved through lifestyle 
changes (34). Ideal cardiovascular health consists of the 
simultaneous presence of 4 ideal health behaviors including 
nonsmoking, body mass index (BMI) <25 kg/m2, physical 
activity at goal level, diet consistent with current guideline 
recommendations, and 3 ideal health factors: untreated 
total cholesterol <200 mg/dL, untreated blood pressure  
<120/<80 mmHg,  and untreated  fas t ing  g lucose  
<100 mg/dL. Cardiovascular health status for the general 
population was categorized as poor, intermediate, or 
ideal. These metrics are to be followed to determine 
cardiovascular health status that reflects the achievement 
of the Impact Goal. The classification based on these 
cardiovascular health factors are shown in Table 2.

Lifetime risk factors for CVD

Lifetime cardiovascular risk factors can be categorized into 
behavioral and health factors.

Behavioral factors

Smoking
According to a 2018 CDC survey, 13.7% of U.S. adults 
aged 18 years and over (34.2 million people) currently 
smoke cigarettes, which represents a decline from 20.9% 
in 2005. Cigarette smoking has long been recognized to 
have cardiovascular health consequences. Numerous data 
support that cessation of smoking contributes to the ideal 
cardiovascular health (35). 

BMI
Increase in the prevalence of overweight and obesity has 
been striking in recent years, and has become a major issue 
in cardiovascular health. Based on the estimation from the 
US National Center for Health Statistics in 2015–2016, 
31.8% of adults aged 20 or older were overweight, 39.8% 
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were obese, and among them, 7.6% were severely obese. 
The prevalence of overweight and obesity has increased 
to similar degrees in all race/ethnicity groups in the US. 
A number of studies support a significant beneficial effect 
of maintaining BMI <22 kg/m2, which was associated with 
fewer CVD events, longer disease-free life, and overall 
longer life expectancy, but the AHA committee uses a less 
conservative cut point of 24.9 kg/m2 to define BMI for poor 
cardiovascular health (36). 

Physical activity
Since the first Physical Activity Guidelines released by 
the US Department of Health and Human Services in 
2008, there has been accumulating evidence that any 
physical activity is better than none. Most health benefits 
are achieved by 150 minutes a week of moderate-intensity 
physical activity, while marginal benefit of additional 
physical activity is little. Therefore, the AHA committee 
recommends at least 150 minutes per week of moderate-
intensity physical activity, or 75 minutes per week of 
vigorous-intensity aerobic physical activity, or an equivalent 
combination of moderate- and vigorous-intensity aerobic 
activities for cardiovascular health benefits (36,37).

Diet
Characterization of the optimal diet is complex, and 
the Nutrition Committee of AHA has been working to 
develop ideal diet goals for cardiovascular health (38). The 

Nutrition Committee recommendation is to follow a diet 
that is appropriate in energy balance, with an overall dietary 
pattern based on the dietary approaches to stop hypertension 
(DASH) diet. This diet recommends inclusion of ≥4.5 cup  
fruits and vegetables per day, ≥ two 3.5-oz servings 
fish per week (preferably oily fish), ≥3 1-oz-equivalent 
servings fiber-rich whole grain per day (with ≥1.1 g  
of fiber per 10 g of carbohydrate), <1,500 mg sodium per 
day, and ≤450 kcal (36 oz) of sugar-sweetened beverages per 
week.

Several other factors were recognized by the committee 
as contributors to a healthy dietary pattern, such as avoiding 
trans-fat, saturated fat, and processed meats, and meeting 
other nutrient needs like calcium, potassium, magnesium, 
and dietary fiber.

Health factors

Cholesterol, blood pressure, and blood glucose
D e s p i t e  t h e  f a c t  t h a t  m e d i c a t i o n s  t a r g e t i n g 
hypercholesterolemia, hyperglycemia and hypertension 
have lowered CVD risk for patients with these adverse 
conditions, metabolic control by pharmacotherapy is 
far less favorable relative to maintenance of ideal levels 
of cholesterol, glucose and blood pressure without 
pharmaceutical treatment. The cutoff levels of cholesterol, 
glucose and hypertension are in agreement with other major 
clinical practice guidelines. For example, total cholesterol 

Table 2 The classification of cardiovascular health status according to AHA 2010 Impact Goals

Risk Factors Ideal Intermediate Poor

Smoking Non-smokers current smokers

Body mass index (kg/m2) <22.9 23–26.9 ≥27

Physical Activity ≥150 min/week moderate or ≥75 min/week 
vigorous or ≥150 min/week moderate +  
vigorous activity

1–149 min/week moderate or 
1–74 min/week vigorous or 
1–149 min/week moderate + 
vigorous activity

0 min/week of moderate  
or vigorous activity

Diet Meeting thresholds for fruit and vegetable 
(≥4.5 cups/day of fruits and vegetables), fish 
(≥3.5 oz servings/week of fish), whole grains 
(≥three 10z servings a day), sugar sweetened 
beverage (<4 glasses a week) and sodium 
(<1,500 mg/day) consumption

Untreated blood pressure (mmHg) <120/80 120–139/80–88 ≥140/90

Untreated glucose (mg/dL) <100 100–125 ≥126

Untreated cholesterol (mg/dL) <200
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<200 mg/dL is consistent with the 2018 AHA/ACC 
guideline. The goal of blood pressure <120/<80 mmHg and 
fasting blood glucose <100 mg/dL are consistent with the 
optimal levels in the Seventh Joint National Committee of 
the National High Blood Pressure Education Program and 
the American Diabetes Association (39-41).

CVD risk assessment tools

In order to reduce the CVD burden in the entire 
population, besides encouraging healthy lifestyle through 
local and national initiatives, it is also critical to identify 
individuals at risk. To effectively reduce CVD-related 
mortality, identification and assessment of risk factors 
compromising cardiovascular health must be consistently 
implemented. A set of traditional risk factors was identified 
in 1961 in the Framingham Heart study, and includes age 
(≥45 for male and ≥55 for females), sex, hypertension, 
dyslipidemia, smoking and diabetes mellitus. More recently, 
premature history of atherosclerotic cardiovascular disease 
(ASCVD) (<55 for males and <65 for females) was added as 
an additional risk factor (42). 

A general approach to CVD risk assessment (Figure 1)  
includes reviewing a patient’s medical history, physical 
examination, and determining whether traditional risk 
factors (such as hypertension, cigarette smoking, diabetes 
mellitus, premature family history of CVD, chronic kidney 
disease, or obesity) are present. In addition to this, non-
traditional risk factors and biomarkers should be considered, 
such as metabolic syndrome, chronic inflammatory 
conditions, extensive comorbidities, and psychological 

and social determinants, as their presence can significantly 
alter risk in a subset of patients (43). After the relevant 
risk factors have been identified, all patients from 40 to  
79 years of age should have their CVD risk estimated using 
a validated CVD risk calculator (44). Based on the risk score 
result, primary prevention therapies and lifestyle changes 
can be initiated. 

The estimation of the risk score is a critical part of the 
CVD risk assessment and aids in identifying patients who 
would benefit from lifestyle changes and pharmacological 
therapies. There are several CVD risk calculators in 
widespread use, with new algorithms being developed on 
a regular basis and adopted by regional organizations and 
societies that focus on CVD prevention.

The current multifactorial risk models/calculators assess 
the risk of initial CVD in individuals, prognosticate the 
risk and provide guidance for initiation or intensification 
of preventive strategies. Multivariate risk algorithms for 
the estimation of CVD risk include factors recognized as 
increasing the incidence of CVD (45). These models are 
derived from large population-based studies and allow to 
assess the risk of an individual patient. Table 3 provides a 
summary of available risk score calculators. 

Each model has its advantages and disadvantages and 
should not be universally applied for all patients. The 
choice of the risk score evaluator should be patient specific. 

It is expected that physicians become familiar with the 
algorithm validated for the local population. Some regional 
CVD risk algorithms include the ACC/AHA pooled cohort 
equation CV risk calculator revised in 2018; in Canada, the 
Cardiovascular life expectancy model or Framingham risk 

Figure 1 General approach to CVD risk assessment.
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score; in the UK, the JBS3, in Western Europe, SCORE; or 
in China, China-PAR (46-49).

Key features of the most commonly used risk calculators 
include ease of use, applicability to the patient population, 
and professional society recommendations for use.

There are several limitations to current CVD prediction 
models. These include a lack of efficiently predicting or 
identifying risk factors for low risk people with marginal 
abnormalities (50,51). Many available algorithms, including 
the 2013 ACC/AHA guideline, do not offer an estimate 
of lifetime risk which might be significantly higher 
than the 10-year risk, and also tend to overestimate the  
10-year risk (44). The importance of calculating lifetime 
risk has been increasingly recognized. Another disadvantage 
is that age is the main component in current score models, 
leading to underestimation of the risk score in younger 

individuals. One of the most important limitations of many 
available calculators is the fact that these risk scores were 
derived from older cohorts (52,53), which may result in 
overestimation of risk due to the change in prevalence of 
risk factors and suboptimal validation in contemporary 
cohorts.

To address these deficiencies, current risk score 
calculators are constantly being updated. More recent 
algorithms like the Multi-Ethnic Study of Atherosclerosis 
(MESA) offer an optional incorporation of coronary artery 
calcium (CAC), which is considered a valuable indirect 
measurement of cumulative exposure to risk factors (54). 
Recently, Jaspers et al. introduced LIFE-CVD, a new 
risk predicting tool that allows for treatment benefit  
estimation (55). The authors used a modern North 
American cohort, the same as the one validated for the 

Table 3 CVD risk assessment models and/or formulas

Risk Algorithm Variables Endpoints assessed

ACC/AHA Pooled cohort Risk 
calculator

Age, gender, race, TC, HDL-C, DBP, DM,  
smoking, treatment of HTN

CHD death, nonfatal MI, fatal stroke, nonfatal 
stroke

MESA risk score (2015) Age, gender, ethnicity, TC, HDL-C, SBP, DM, 
treatment of HTN, lipid lowering treatment,  
smoking, family history of MI at any age, CAC 
score

CHD death, nonfatal MI, resuscitated cardiac 
arrest, coronary revascularization in patient with 
angina

Reynolds Risk Score (RRS) Age, TC, HDL-C, SBP, DM, smoking, family  
history of MI before age 60 years, hs-CRP

Cardiovascular death, nonfatal MI, nonfatal stroke, 
coronary revascularization

QRISK and QRISK2 Age, gender, cholesterol/HDL-C ratio, DM, SBP, 
BMI, treatment of HTN, smoking, family history of 
CVD, CKD, AF, RA 

CHD death, nonfatal MI, coronary insufficiency or 
angina, coronary revascularization, stroke,  
transient ischemic attack, intermittent claudication

European Systematic Coronary 
Risk Evaluation (SCORE)

Age, gender, TC, HDL-C, SBP, smoking, region of 
Europe (low vs. high risk),  

Assesses fetal CVD risk over 10 years

JBS3 risk score (2014) Age, gender, ethnicity, TC, HDL-C, SBP, DM, 
treatment of HTN, DM, smoking, family history of 
CVD, CKD, AF, RA, BMI, Region of United King-
dom

CHD death, nonfatal MI, coronary insufficiency or 
angina, coronary revascularization, stroke,  
transient ischemic attack, intermittent claudication

China-PAR risk predictor Age, gender, TC, HDL-C, treatment of HTN, Lipid 
lowering treatment, SBP, DM, smoking, waist 
circumference, region of China, urbanization (in 
males), family history of ASCVD (in males)

CHD death, nonfatal MI, stroke

Framingham general CVD risk 
score (2008)

Age, gender, TC, HDL-C, SBP, treatment of HTN, 
DM, smoking

CHD death, nonfatal MI, coronary insufficiency 
or angina, stroke, heart failure, transient ischemic 
attack, intermittent claudication

TC, total cholesterol; HDL-C, high density lipoprotein cholesterol; SBP, systolic blood pressure; DBP; diastolic blood pressure; DM  
diabetes mellitus; HTN, hypertension; CAC, coronary artery calcium; CKD, chronic kidney disease; AF, atrial fibrillation, RA, rheumatoid  
arthritis; BMI, body mass index; ASCVD, atherosclerotic cardiovascular disease; MI, myocardial infraction; hs-CRP, high-sensitivity  
C-reactive protein; CHD, coronary heart disease. 
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Multi-Ethnic Study of Atherosclerosis (MESA). LIFE-CVD 
prognosticates both the 10-year and lifetime CVD risk and 
estimates the potential increase in CVD-free life expectancy 
with preventive interventions, including initiation or 
intensifying statin therapy, lowering systolic blood pressure, 
initiating aspirin or equivalent antithrombotic therapy and 
smoking cessation. The LIFE-CVD risk score is validated 
for individuals between 45–80 years old. This tool is 
available as an online risk calculator.

While the LIFE-CVD risk score is an improved CVD 
risk prediction tool, continued effort is still required to 
create comprehensive risk estimators. LIFE-CVD, just 
like other available tools, does not consider the duration 
and severity of exposure to risk factors such as smoking, 
hypertension, diabetes and hyperlipidemia. It also does not 
include various lifestyle preventive changes, such as weight 
loss, dietary modifications and exercise, ignoring protective 
benefits of these changes, as well as overlooking risk 
enhancing factors that are reported to increase CVD risk 
such as inflammatory diseases and chronic kidney disease.

2019 ACC/AHA guidelines for primary prevention 
of cardiovascular disease

The American College of Cardiology and American Heart 
Association published an updated Clinical Practice Guideline 
in 2019 regarding primary prevention of ASCVD (56).  
The 2019 guidelines emphasize the importance of an 
integrated approach to promoting a healthy lifestyle in 
ASCVD prevention, incorporating social factors, lifestyle 
factors, and the management of exacerbating health 
conditions such as type 2 diabetes mellitus, hypertension, 
hypercholesterolemia, and overweight or obesity. 

The 2019 ACC/AHA guidelines on primary prevention 
reiterate some important points from previous clinical 
practice guidelines. The top 10 take-home messages in the 
new guidelines include a recommendation for all adults aged 
40 to 75 to undergo 10-year ASCVD risk estimation, which 
should be completed prior to starting pharmacological 
therapy and may be aided by assessment of risk-enhancing 
factors, such as coronary artery calcium scanning (57). 
Statin therapy is recommended for diabetics aged 40–75 
regardless of estimated 10-year ASCVD risk, and for 
other adults with LDLc ≥190 mg/dL or with intermediate 
10-year ASCVD risk (58). The guidelines also address 
hypertension and elevated blood pressure, recommending 
both nonpharmacological intervention and a goal blood 
pressure of <130/80 mmHg to minimize ASCVD risk 

(28,59).
The guidelines also recommend that all adults adhere 

to a diet that emphasizes plants and lean proteins and 
minimizes processed meats and refined carbohydrates, and 
that overweight and obese adults are supported in weight 
loss efforts via counseling and caloric restriction. For adults 
with type 2 diabetes mellitus, the new guidelines emphasize 
the importance of diet and exercise interventions, 
and recommend metformin as first-line therapy for 
minimization of risk.

New recommendations in the 2019 ACC/AHA 
clinical practice guidelines address aspects of patient-
centered, integrated care in the prevention of ASCVD. 
These guidelines make strong recommendations for use 
of team-based care approaches, involving healthcare 
providers from multiple subspecialties, the patient, and 
family members, and recommend that decisions regarding 
individual preventative care should be collaborative rather 
than prescriptive. Further, these guidelines highlight the 
relationship between socioeconomic status and ASCVD 
risk, and recommend that social factors influencing a 
patient’s individual risk or ability to comply with lifestyle 
intervention recommendations are evaluated and addressed.

The 2019 guidelines also make new recommendations 
regarding exercise and physical activity as interventions 
for primary prevention of ASVCD. Clinicians are 
recommended to counsel all patients to maintain a 
physically active lifestyle, and for adults to target at least 150 
minutes of moderate-intensity or 75 minutes of vigorous-
intensity exercise per week. For patients unable to meet 
these targets, the new guidelines indicate that any amount 
of moderate- or vigorous-intensity exercise is likely to 
confer some benefit with respect to ASCVD risk reduction, 
although efforts should be made to encourage meeting the 
recommended goals.

Low-dose aspirin therapy (75–100 mg daily), while 
historically widely used as a preventative pharmacotherapy 
for ASCVD, is not recommended for routine use in 
primary prevention by the 2019 guidelines. Aspirin is 
recommended for primary prevention only in patients aged 
40–70 years who are at higher ASCVD risk but who do 
not have increased bleeding risk. However, the strength of 
this recommendation in the 2019 guidelines is weak (class 
IIb), as recent studies have not demonstrated clear benefits 
with respect to bleeding risk conferred by aspirin therapy. 
Additionally, the new guidelines recommend against aspirin 
therapy in patients older than 70 or in any patients with 
increased risk of bleeding due to risk of harm.
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The 2019 guidelines specifically address tobacco use as a 
modifiable risk factor for ASCVD, and urges that tobacco 
users be counseled to quit and assisted in that pursuit. The 
guidelines make specific recommendations for monitoring 
tobacco use and implementation of both behavioral and 
pharmacological interventions to drive cessation of tobacco 
use. 

Summary

Prevention of CVD requires an integrated approach to 
reduction of lifetime risk factors. The most recent AHA/
ACC guideline on preventative strategies for CVD provides 
a framework to approach necessary changes, and particularly 
emphasizes the importance of managing lifestyle factors to 
reduce the risk of CVD. A focus on prevention of CVD is 
essential to effectively reduce CVD burden. 
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