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 Atherosclerotic cardiovascular disease (ASCVD) comprises approximately two-
thirds of cardiovascular disease (CVD) deaths worldwide as coronary artery
disease and ischemic atherosclerotic stroke, which are major contributors to
disability over the life course.

 Indeed, in a series of consecutive patients aged #50 years admitted with a type I
myocardial infarction (MI), approximately 1 in 5 patients were aged less than 40
years.

 They had similar risk profiles except for more substance abuse and spontaneous
coronary artery dissection and less hypertension.
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Past or current smoking was the most frequent
cardiovascular factor (60.8%), followed by hypertension
(52.8%) and family history of CAD (39.8%). Within a 10-
year follow-up, 52.9% of patients had at least 1 MACE,
18.6% had at least 2 recurrent MACEs, and 7.9% had at
least 3 recurrent MACEs, with death occurring in 20.9%
of patients. Across follow-up, 31.7% to 37.2% of patients
continued smoking, 81.7% to 89.3% had low-density
lipoprotein cholesterol levels beyond the goal of
70 mg/dL, and 16% had new-onset diabetes mellitus.
Female sex, diabetes mellitus, chronic kidney disease,
multivessel disease, and chronic inflammatory disease
were factors associated with recurrent MACEs.
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 CIGARETTE SMOKING INCREASES VIRTUALLY ALL CLINICAL MANIFESTATIONS
OF ASCVD.

 Smoking acts synergistically with hypertension, DM, and hyperlipidemia to
increase ASCVD risk.

 Smoking doubles the risk of CHD and stroke, triples the risk of sudden cardiac
death, and increases 5-fold the risk of peripheral arterial disease and abdominal
aortic aneurysm.

 The relative risk of MI is much higher in younger smokers, providing a compelling
rationale to prioritize tobacco cessation in efforts to reduce CVD events among
younger adults.

 Smoking prevalence varies by age, being highest among those aged 25-44 years
(16.7%) and 45-64 years (17.0%), and lower among young adults 18-24 years
(8.0%) or adults over 65 years (8.2%).
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 Although e-cigarettes have lesser toxic material than cigarettes, there are some
studies that document negative effects on ASCVD factors.

 THE BENEFITS OF SMOKING CESSATION ARE SUBSTANTIAL, ESPECIALLY EARLY
IN LIFE.  Smok ing decreases an individual’s life expectancy by approximately 10
years.

 Furthermore, the life expectancy benefit is greater when smoking stops earlier in
life. Smokers who stop before 40 years of age reduce their risk of smoking-
attributable death by 90%.

 A robust evidence base supports the effectiveness of brief clinician interventions,
behavioral counseling, and Food and Drug Administration– approved cessation
medications (which include 5 nicotine replacement products, varenicline, and
bupropion) to increase the success of smokers who attempt to quit.
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 BP can be controlled with health behavior changes (diet, regular activity, weight
management) as well as inexpensive, effective, and safe medication therapy.
Despite this, hypertension control rates have worsened in Americans in recent
years including among young adults aged 18-44 years (36.7%). This is seen in
groups often over-represented by young adults including those without health
insurance (24.2%); those without a regular health provider (26.5%); and those who
have not had a health care visit in the previous year (8.0%).

 Though elevated BP is currently defined as a BP 130/80 mm Hg for stage I
hypertension, risk occurs at a much lower level.

 BP tracks and rises with age, and end-organ damage occurs early and at relatively
low BP levels.

 Observational studies have shown a graded increase in coronary artery calcium
(CAC) and incident ASCVD events with higher systolic BP beginning as low as 90
mm Hg.
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 ASCVD prevention in young adults requires better implementation of current
guideline recommendations: lifestyle therapy for all and pharmacologic therapy
for all adults with stage 2 hypertension (140/90 mm Hg) and those with stage 1
hypertension (130/80 mm Hg) and increased ASCVD risk.

 A recent American Heart Association (AHA) scientific statement encourages use of
medication in stage 1 patients at low 10-year risk unable to achieve BP control with
lifestyle interventions alone.

 In young adults with stage1 hypertension not controlled with lifestyle behaviors,
special consideration should be given to use of antihypertensive medication in
individuals with a family history of premature ASCVD, history of hypertension
during pregnancy, or personal history of premature birth because these increase
lifetime ASCVD risk.

 Better management of hypertension can be achieved: no new tests are necessary,
office/home BP measurements suffice, and adequate medications exist. BP should
be measured annually in children and adolescents beginning at age 3 years and at
least annually in all adults age 18 and older.
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 Cholesterol levels measured early in life influence the development and
progression of atherosclerosis and long-term ASCVD risk.

 Adults should have standard lipids and the traditional ASCVD risk factors assessed
at least every 5 years starting at age 20.

 Only one-half of youths aged 6-19 years have ideal levels for standard lipids and
apoB, and about 25% of adolescents have at least 1 component of their lipid profile
in an adverse range.22 Those with the highest values require further evaluation and
intensive risk factor control.

 Research from multiple observational cohort studies has shown that risk of ASCVD
increases with increased exposure to elevated low-density lipoprotein cholesterol
(LDL-C), independent of other risk factors, in a dose-dependent fashion. Similar to
pack-years of smoking, increased duration of exposure to elevated LDL-C and non–
HDL-C increased risk in young adults.
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 In the Framingham Offspring Cohort, researchers showed that for every 10-point
increase in average non–HDL-C above 125 mg/dL  be tween the ages of 35 and 55
years, future ASCVD risk increased by 33%.

 The impact of elevations in LDL-C and apoB appears to be stronger in younger
individuals compared with older individuals. Both the Framingham risk scores and
the pooled cohort equations (PCE) include interaction terms for age and lipids.

 Data from trials of children and adolescents with familial hypercholesterolemia
(FH) further support the safety and efficacy of statins in younger age groups.

 Finally, long-term follow-up data from  tri als such as WOSCOPS (West of Scotland
Study) indicate that the benefit of early treatment with statin therapy persists even
after therapy is discontinued, suggesting the potential of a legacy effect of early
therapy.

 Based on the results of the 1999 to 2012 NHANES (National Health and Nutritional
Examination Survey), the prevalence of probable/definite FH in the United States
was estimated to 1 in 250 (95% CI: 1 in 311 to 1 in 209).

 Although FH is rare, the prevalence of FH is higher in adults with premature
ASCVD.
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 All adults with FH should
initiate statin therapy with a
goal to reduce LDL-C by 50%
or more. PCSK9 inhibitors are
clinically appropriate and
cost-effective in those
primary prevention FH
patients taking maximally
tolerated statins and
ezetimibe with LDL-C >130
mg/dL, or more than 100
mg/dL in the presence of
poorly controlled
cardiometabolic risk factors
or more than 70 mg/dL with
established ASCVD.
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 ApoB is a measure of the number of non-HDL particles per volume, which is often,
but not always, correlated with LDL-C measurements.

 ApoB is better correlated with non–HDL-C than with LDL-C because although an
apoB molecule is carried on each LDL, there is also an apoB molecule on each
triglyceride-rich lipoprotein that may be present. In some persons, LDL-C and
apoB are discordant. Discordant individuals have lower than average levels of LDL-
C and higher than average apoB levels, and are at increased risk of ASCVD.

 For example, in the CARDIA study, individuals with high apoB or discordantly high
apoB/low LDL-C (or non–HDL-C) had 1.5- to 2.3-fold higher risk of developing
CAC 25 years later.

 Measuring apoB to identify discordant adults  pro vides useful information,
particularly in those with cardiometabolic risk factors such as elevated

 tri glycerides with lower LDL-C, personal/family history of premature ASCVD or
genetic dyslipoproteinemias.
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 Although some studies found independent associations for triglycerides with CVD
risk, a meta-analysis of 68 prospective studies (>300,000 individuals) did not, after
adjusting for non–HDL-C or apoB.

 In a large meta-analysis of randomized trials, triglyceride lowering was associated
with lower ASCVD risk, which was somewhat lower than seen for LDL-C.
Importantly, this risk reduction was attenuated when the REDUCE-IT trial
(Reduction of Cardiovascular Events With Icosapent Ethyl Intervention Trial) was
excluded.

 See also episode 023- Hypertriglyceridemia; a Friend or Foe?
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Lipoprotein (a)
 Similar to LDL, Lp(a) is produced in the liver, and carries 1 apoB per particle, free

cholesterol, cholesterol esters, triglycerides, and phospholipids including oxidized
phospholipids. Fasting is not required for Lp(a) testing.

 Lp(a) levels are stable over long periods of time as seen in a large cohort studies.

 Nongenetic factors that affect Lp(a) levels include chronic kidney disease
(especially nephrotic syndrome), liver disease, hypothyroidism, DM, post-
menopausal state, acute inflammation, and some medications.

 Observational studies, genetic Mendelian randomization studies, and meta-
analyses have found an approximately 10% to 20% relative risk increase in ASCVD
risk per SD higher Lp(a).

 Guidelines indicate that a high level of Lp(a) is a long-term risk factor that favors
preventive therapies targeting other modifiable risk factors.

 Lack of harmonization of Lp(a) measurements, differing percentiles for various
population groups, and lack of a validated therapy for Lp(a) limit the ability to
create uniform cutpoints.

 Notably, European and Canadian guidelines have endorsed screening of Lp(a)
once in a lifetime to identify those at very high risk who merit intensive risk factor
control.
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 Aside from the fact that DM onset at earlier age than 40 years of age carries with it
a longer lifetime exposure to the disease and its complications compared with
those with later onset, there is increasing evidence that earlier-onset type 2 DM is
more rapidly progressive than it is in older adults60 and is associated with a
greater risk of ASCVD compared with similarly aged individuals with type 1 DM.

 About 50% of adults with type 2 DM aged 30-39 years have coronary plaque using
computed tomography (CT) angiography, and 25% are more likely to have CAC
than non-diabetic control subjects after adjustment for known risk factors. In type 1
DM, CAC was present in 29% of a cohort, with average age 40 years, where CAC
presence was related to duration of DM and cardiovascular risk factors and was
significantly associated with an increased risk of CVD events.

 You can also listen episodes of 026 and 027 with diabetes mellitus wrap-up.
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 Includes dyslipidemia (elevated triglycerides and apoB, and reduced HDL-C),
dysglycemia, elevated BP, prothrombotic state, and a proinflammatory state.

 Clinical diagnosis of MetS requires 3 or more of 5 easily measured clinical criteria
or thresholds for diagnosis. These include elevated waist circumference (>102 cm
in men and women), elevated blood pressure (130/85 mm Hg), elevated fasting
triglycerides (150 mg/dL), low HDL-C less than 40 mg/dl and elevated blood
glucose more than 100 mg/dl.

 In aggregate, the MetS doubles the risk of future ASCVD events.

 In the absence of categorical hyperglycemia, the presence of MetS carries a 5-fold
risk of developing DM.

 Mechanisms whereby overnutrition contribute to high BP, prothrombotic state, and
proinflammatory state likely are  multifac torial and not entirely understood. A
simple indicator of overnutrition is the presence of upper body obesity. When
nutrients are not fully catabolized in peripheral tissues, they are stored in upper
body adipose tissue.
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 The MetS can be reversed by caloric restriction and increased physical activity.
The syndrome is rapidly reversed in patients undergoing bariatric surgery.

 Approximately one third of U.S. adults develop MetS by middle-age (>40 years)79
when obesity in the U.S. population peaks. Younger adults are less obese, and the
prevalence of MetS is lower. This lower prevalence may result from greater
metabolic rate (due to greater muscle mass) and more physical activity.

 Clinicians should point out to patients the relationship between their lower
abdominal obesity and metabolic abnormalities of lipids, glucose, and BP.
Addressing this is best accomplished by combination of reduced caloric intake
and increased physical activity. The AHA/ American College of Cardiology and
related societies provide educational materials concerning adjusting caloric intake
and recommendations for regular physical activity.
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(A) Coronary artery calcium score (CAC) score as a
function of age. Many individuals retain a CAC score of
zero for one-half of their life or longer before
developing coronary calcification. However, others
develop CAC decades earlier. This shows curves of very
early, early, and average converters to CAC >0.
Reproduced with permission from Blaha.91 (B) Example
of white male patient at 90th percentile over the life
course. After the onset of coronary  calci fication, CAC
scores slowly rise, commonly taking 10-15 years before
CAC scores exceed 100 Agatston units; over the next 10-
15 years CAC scores may grow to >1,000 Agatston units.
(C) Annual incidence rate cardiovascular disease (CVD)
mortality as a function of CAC score. Analyses show the
greatest prognostic value of CAC is at its low range
(CAC scores 0-100). CVD event rates vary widely
between individuals with CAC ¼ 0 vs CAC ¼ 100,
before leveling off at higher scores.
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