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KEY POINTS

� Although themortality of coronary artery disease (CAD) has declined over recent decades,
CAD remains the leading cause of death in the United States (US) and presents a signif-
icant economic burden.

� Epidemiologic studies have identified numerous strong risk factors for CAD. Some risk
factors for the development of CAD are decreasing within the US population, including
smoking, hypertension, dyslipidemia, and physical inactivity. Other risk factors, such as
advanced age, diabetes, and obesity are increasing in prevalence.

� Therapies for CAD have evolved over time–themost significant historic advances were the
development and refinement of coronary artery bypass grafting (CABG), percutaneous
coronary intervention (PCI), and lipid-lowering medications.

� The contemporary optimal treatment of CAD relies on a multi-modality and multi-
disciplinary approach, individualizing therapy for each patient based on the best available
evidence.

� Despite the increasing prevalence of CAD nationwide, there has been a steady decline in
the number of CABGs and PCIs performed in the US for the past decade. Patients with
CABG are becoming increasingly older and with more comorbid conditions, although
mortality associated with CABG has remained steady.
INTRODUCTION

Coronary artery disease (CAD) is presently the leading cause of death in the United
States (US), as it has been since 1990 (Fig. 1).1 The quantity of years of life lost due
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Fig. 1. Age-adjusted death rates for the 10 leading causes of death in the United States in
2018 and 2019. (Reprinted from Kochanek et al.1).
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to premature mortality from CAD is greater than the sum of lung cancer, colon cancer,
breast cancer, and prostate cancer (Fig. 2).2 10.9% of adults aged 45 or older and
17.0% of adults aged 65 or older are estimated to have CAD, and approximately
800,000 Americans suffer a myocardial infarction (MI) each year.2 CAD is a major
source of health care costs, estimated at $126.2 billion in 2010 and expected to in-
crease to more than $177 billion by 2040.3 Vast improvements in care have led to a
steady decline in CAD deaths over the past several decades.4
Fig. 2. Percentage breakdown of deaths attributable to cardiovascular disease (CVD) in the
US in 2018. (Reprinted from Virani et al.2).
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Epidemiology of CAD 501
Our current understanding of the natural history and risk factors of CAD was largely
informed by the investigators of the Framingham Heart Study. The Framingham Heart
Study began in 1948 to identify characteristics that contribute to the development of
cardiovascular disease (CVD). At the time CAD was responsible for more than 50% of
deaths in the US and there was only a limited understanding of the natural history of
CAD.5 The investigators sought to enroll subjects with no known or apparent heart dis-
ease and follow this cohort over time to identify and determine risk factors for heart
disease. The study initially enrolled 5209 residents of Framingham, Massachusetts,
chosen because it was representative of the US population at the time and because
of its proximity to Boston and Harvard Medical School.5 To date, thousands of articles
have been published based on Framingham data, and factors such as high blood
pressure, cholesterol, diabetes, smoking, and obesity had been identified as risk fac-
tors for CAD.5,6 The study currently includes the second and third generations of initial
subjects and continues to produce relevant epidemiologic information about CVD.
EFFECT OF AGE

Age is a major risk factor for the development of atherosclerotic CVD and CAD,7

partially because longer life allows for greater duration of exposure to other risk factors
(Fig. 3).8 In one study using Framingham data, age was more strongly associated with
risk of a CVD event than any other factor amongmen, and second only to hypertension
among women.7

US census data indicate that the overall US population is aging. The number of
Americans older than 65 is projected to increase from 40 million to more than 80
million by 2040, driven largely by the prolonged life expectancy of “baby boomers.”
As age is a major risk factor for CAD, it is not surprising that the prevalence of CAD
is expected to increase dramatically over this same time period, from 11.7 million to
17.3 million by 2040.3
Fig. 3. Incidence of fatal CAD, by age in the US 2005 to 2014. (Reprinted from Virani et al.2).
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EFFECT OF BLOOD PRESSURE

High blood pressure was identified as a risk factor for mortality by life insurance com-
panies in the early 20th century shortly after the development of the sphygmomanom-
eter. However, medical professionals at the time largely believed that elevated blood
pressures were not harmful, instead arguing that elevated blood pressure was a
necessary compensatory condition to permit perfusion in the setting of atheroscle-
rosis.9 This concept was challenged in 1961 when elevated blood pressure was iden-
tified as a risk factor for CVD in the early outcomes of the Framingham Heart Study.6

This was followed by many additional randomized controlled trials, and by 1990 there
was strong evidence supporting antihypertensive use.9

Presently, hypertension is known to be a major independent risk factor for CAD.10

There is a strong progressive association between blood pressure and age-specific
mortality from CAD, with one large meta-analysis noting a 20 mm Hg increase in sys-
tolic BP or 10 mm Hg increase in diastolic BP is associated with roughly twice the risk
of death from CAD for patients aged 40 to 69.11 In one study using Framingham data,
blood pressure had the strongest association with CVD events in women and was sec-
ond only to age as a risk factor for men.7

Blood pressure is a key feature of the American College of Cardiology (ACC)/Amer-
ican Heart Association (AHA) Heart Risk Calculator,12 and blood pressure control is a
core component of current AHA guidelines on the primary prevention of CVD.13 The
prevalence of hypertension in US adults is estimated at 32.4% or about 82 million
adults. Among adults who self-report hypertension, about 76% use antihypertensive
medications.14 Expenditures related to hypertension were $79 billion in 2016.
EFFECT OF CHOLESTEROL

Elevated total cholesterol and elevated low-density lipoproteins (LDL) are strongly
associated with increased risk of atherosclerotic CVD, while elevated high-density li-
poprotein (HDL) cholesterol has been associated with a decreased risk of atheroscle-
rotic CVD. These associations are quite strong, and both serum cholesterol and HDL
are incorporated into the ACC/AHA Heart Risk Calculator.10 Additionally, lipid control
and statin treatment are key components of AHA guidelines on the primary prevention
of CVD.13

The relationship between cholesterol and atherosclerosis was known several de-
cades before the availability of large-scale epidemiologic data. Physicians in the early
20th century were aware of the increased incidence of MI in families with familial hy-
percholesterolemia, and the relationship between cholesterol and atherosclerosis had
been convincingly demonstrated in histologic and animal studies. The Framingham
Heart Study provided strong epidemiologic evidence supporting the connection,
even in those with mildly elevated cholesterol,6 and by 1960 the AHA was recom-
mending dietary changes to reduce cholesterol intake.15,16

Evidence supporting medication used to lower cholesterol and lipid levels emerged
in 1985 with the publication of the Coronary Primary Prevention Trial. In this study,
middle-age men without known CAD who received cholestyramine achieved lower
serum cholesterol and had a 20% to 25% lower incidence of CAD death, nonfatal
MI, angina, new positive stress test, or coronary artery bypass grafting (CABG).17

Statin medications for hypercholesterolemia were first introduced by a Japanese
scientist in the 1970s and were made widely commercially available in 1987.18,19

Contemporary studies, including many randomized controlled trials, have demon-
strated the efficacy of statin therapy in reducing dyslipidemia and the risk of CVD,
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Fig. 4. Age-adjusted trends in mean serum total cholesterol among US adults by race and
year. (Reprinted from Virani et al.2).
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including CAD, and in reducing mortality from CAD.20–23 Statin therapy has become a
mainstay in the primary and secondary prevention of CAD.
Among US adults, mean serum total cholesterol, LDL, and triglycerides have

declined over the past 20 years (Fig. 4).2 The use of lipid-modifying agents has
remained steady in the past decade in the US at around 40 million individuals,18

though there have been increases in statin use among adults older than age 40.19

Statin use and high-intensity statin use have been increasing among patients who
have had an atherosclerotic CVD event, particular patients with CAD.22 The develop-
ment of generic statins have led to lower total cost, down from $17.2 billion in 2003
to $16.9 billion in 2013, and lower out-of-pocket cost, only $2 per 30-day period as of
2016 according to one estimate.22

While the propagation of statins and widespread reduction in dyslipidemia has been
an encouraging trend over the past 2 decades, inequities in statin use among specific
demographic groups have been a recent subject of interest. Multiple studies have
shown lower use among younger adults, women, and some racial and ethnic minor-
ities. These disparities are not fully explained by access to care or health insurance
characteristics and remain the subject of research and policy efforts to ensure equi-
table care for all patients.19
EFFECT OF DIABETES MELLITUS

Diabetes mellitus was one of the first risk factors for CAD identified in the Framingham
study6 and continues to be a major contributor to the burden of CAD in the US and
worldwide.2 The Centers for Disease Control and Prevention (CDC) estimates 34.2
million Americans have diabetes, about 10% of the population, including 21.4% of
those more than age 65. The number of youth and adolescents with diabetes is also
at an all-time high – nearly one-quarter of a million Americans under age 20– and
has doubled since 2003. An additional 88 million Americans are prediabetic (Fig. 5).23
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Fig. 5. Temporal trends in the prevalence of diabetes mellitus in the US. (Reprinted from
Centers for Disease Control and Prevention.23).
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CVD is the leading cause of morbidity and mortality in patients with diabetes.24 Di-
abetics are almost twice as likely to die from CVD compared with patients without dia-
betes; much of this risk is related to CAD and MI.24,25 In 2016, there were an estimated
1.7 million hospitalizations for CVD in diabetics, including 438,000 for CAD.23 Diabetes
is associated with many other CAD risk factors, including obesity, physical inactivity,
tobacco use, hypertension, and hyperlipidemia.23,26 Pathophysiologically, diabetes is
associated with accelerated atherosclerosis leading to complex CAD26–28 and greater
atherosclerotic disease of the aorta,29 diastolic dysfunction, and heart failure.24 The
association between diabetes and CAD is so profound that some studies suggest
that patients with diabetes with no history of MI have the same risk of cardiovascular
death as nondiabetic patients with prior MI.30
EFFECT OF TOBACCO USE
Smoking

Cigarette smoking became the most prevalent form of tobacco use during the early
20th century, peaking in 1964 at which time 40% of US adults regularly smoked cig-
arettes, including the majority (53%) of adult men. Even though much was known
about the deleterious health effects of cigarette smoking, including its association
with lung cancer, cigarette smoking was considered a perfectly acceptable practice
in homes and public spaces.31

In the early 1960s, a presidentially directed comprehensive review of 7000 scientific
articles by 150 experts convincingly demonstrated the increased risks of lung cancer,
chronic bronchitis, emphysema, CAD, and mortality associated with smoking ciga-
rettes. Importantly, this report gained widespread attention from the US public and
media. Cigarette smoking was thus identified as a major public health concern,
marking a major shift in American culture. Cigarette smoking began to decline after
the publication of this report in 1964, a trend that has continued for over 5 decades
(Fig. 6).31,32

With ongoing efforts by physicians and public health officials to educate the public
and advocate for appropriate public policy, rates of cigarette smoking are at an all-
time low among US adults. Despite these improvements, smoking has remained the
leading cause of preventable disease, disability, and death in the US. As of 2018%,
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Fig. 6. Temporal trends in the prevalence of current and former smokers in the US. (Reprin-
ted from U.S. Department of Health and Human Services, Centers for Disease Control and
Prevention, National Center for Chronic Disease Prevention and Health Promotion, Office
on Smoking and Health.32).
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19.7% of US adults used any type of tobacco product, and 13.7% of US adults re-
ported cigarette use every day or some days.2,33

While smoking has been linked to serious diseases of multiple organ systems, the
most significant mechanism by which smoking causes death and disability is CAD.
Exposure to tobacco smoke is associated with a relative risk of developing CAD be-
tween 1.4 and 6.3, depending on age and the tobacco dose.34,35 Smokers have an
increased relative risk of death from CAD of 2.50 in men and 2.86 in women.36 Even
exposure to second-hand smoke confers an increased risk of CAD.35 Death from
MI and CAD is lower among former smokers than current smokers, though quitting
does not completely eliminate future risk.32 While the pathophysiology is known to
be multifactorial, the direct effects of nicotine–release of catecholamines stimulating
increased heart rate and myocardial demand, endothelial dysfunction, lipid abnormal-
ities, and insulin resistance are thought to be principally responsible.34

EFFECT OF SMOKELESS TOBACCO AND ELECTRONIC NICOTINE DELIVERY SYSTEMS

Smokeless tobacco products also contain high doses of nicotine and have been
extensively studied. These products carry a significant risk of CAD (RR: 2.23); the ef-
fects of smoking plus use of smokeless tobacco have been shown to be multiplicative
(smoking alone RR: 2.95, smoking plus smokeless RR 4.09).37

While smoking has steadily declined since 1964, the usage of electronic nicotine de-
livery systems, also known e-cigarettes or vaping, has increased dramatically in recent
years and has become a $2 billion industry.38 Presently e-cigarettes are themost com-
mon nicotine product among youth – 10.5% of middle school students and 27.5% of
high school students reporting use within 30 days.39 By comparison, cigarette use in
the preceding 30 days among middle and high school students in the US was 2.3%
and 5.8%, respectively, in 2019.2,33

As vaporized nicotine products are relatively new, there are scant epidemiologic
data available to assess associated risks. The heterogeneity of chemicals contained
within them is vast and difficult to study.38 The strongest similarity between e-ciga-
rettes and combustible cigarettes is nicotine, which is known to acutely cause cate-
cholamine release, increased myocardial demand, and induce endothelial
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dysfunction, and is known to be addictive.34,38 Given the staggeringly high proportion
of youth and adolescents using e-cigarettes, and the known increased risk of future
cigarette use, e-cigarettes may reverse the trend of decreased morbidity and mortality
due to tobacco and nicotine use in the US that has been sustained since the Surgeon
General’s report in 1964.
EFFECT OF OBESITY

Obesity is defined as a body mass index (BMI) greater than 30. Body weight was iden-
tified as a risk factor for CVD early in the Framingham study and has been extensively
studied since then.33 The relationship between BMI and risk of death from CVD is not
linear; studies have instead demonstrated a J-shaped curve with differences in risk
starting to emerge around BMI 26.5 in men and 25 in women, with a steep inflection
point and exponentially increasing risk beyond BMI 40.40 In one study involving only
women, obesity (BMI > 30) conferred a relative risk of 2.48 for the development of
CAD, while severe obesity (BMI > 40) conferred a relative risk of more than 5. Weight
gain during adulthood, even as little as 4 to 10 kg, was associated with increased risk.
Increased levels of physical activity attenuated the negative effects of obesity but did
not eliminate CAD risk.41,42

Despite a common misperception of adipose tissue as simply a storage repository
for biologic fuel, adipose tissue is quite metabolically active and is known to secrete
many cytokines and bioactive mediators that may lead to the progression of CAD.
These have been noted to increase the risk of thrombotic disease including MI, cause
dysregulation of lipid levels, induce insulin resistance, contribute to endothelial
dysfunction, and accelerate atherosclerosis.42

Independent of BMI or the measured amount of subcutaneous fat, visceral fat mass
has been shown to be a significant risk factor for CAD, hyperglycemia, hyperlipidemia,
and hypertension,40 and has been associated with severity of CAD measured angio-
graphically.43 This may be because visceral fat is more metabolically active than sub-
cutaneous fat, secreting higher volumes of cytokines and bioactive mediators.44
Fig. 7. Temporal trends in the prevalence of obesity (BMI > 30) and severe obesity (BMI >
40). (Reprinted from Virani et al.2).
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The proportion of US adults who are at a healthy bodyweight has been declining for
several decades, presently down to 27.7% of the population from 41.7% in 1988 to
1994. Over the same period of time, the proportion of US adults who are obese has
nearly doubled from 22.8% to 38.6% (Fig. 7). The proportion of children aged 6 to
11 who are obese has increased from 11.3% to 17.9%, and the proportion of children
aged 12 to 19 who are obese has increased from 10.5% to 20.6%.4
EFFECTS OF PHYSICAL INACTIVITY

Physical inactivity is often thought of as one component, along with nutrition, that con-
tributes to the development of obesity. However, lack of exercise is a significant risk
factor for the development of CAD independent of bodyweight. While it is true physical
inactivity contributes to the development of obesity, and that the combination of the 2
confers a greater risk of CAD than either in isolation, the risk of developing CAD is
elevated in patients with healthy bodyweight who are physically inactive, and the
risk of CAD is lower in obese patient who exercise in comparison with those who
do not.41

Physical activity and exercise can attenuate but not eliminate the deleterious effects
of obesity.42 Exercise is associated with lower incidence of CVD, lower mortality, and
lower incidence of CVD risk factors including hypertension, obesity, and impaired
blood glucose.45 Enhanced activity of nitric oxide synthase and circulating progenitor
cells at the endothelial level along with coronary angiogenesis have been postulated
as the mechanisms by which regular physical activity and exercise may prevent or
attenuate the development of CAD.46

Recent findings related to the levels of physical activity of average Americans are a
mix of encouraging and discouraging trends. It has been encouraging to note that
among adults, there has been a steadily increasing percentage of the population
that is meeting US Health and Human Services (HHS) recommendations for exercise,
a trend that has been ongoing since 2008 (Fig. 8). As of 2018, more than half of
Fig. 8. Temporal trends in physical inactivity in US adults. (Reprinted from Virani et al.2).
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American adults engaged in greater than 150 minutes per week of moderate physical
activity or 75 minutes per week of vigorous physical activity, meeting the recommen-
ded activity recommendations. This measure has steadily increased from just more
than 40% in 2008. Nearly one-quarter of US adults engage in no leisure-time physical
activity, which was 36.3% in 2008 and has decreased steadily.4,45

However, over the same time-period inactivity among American youth has gotten
much worse, with the number of children and adolescents meeting activity recom-
mendations slowly dropping year over year since 2011. Less than one-quarter of
US children and adolescents engage in 60 minutes of moderate physical activity
per day as recommended by HHS with higher rates among males (30.9%) in compar-
ison to females (15.4%).47 These trends are likely contributing to the burdens of child-
hood obesity and diabetes among America’s youth and may lead to more widespread
CVD in the future.

HISTORY OF CORONARY ARTERY BYPASS GRAFTING

Attempts to surgically treat CAD during the early 20th century were largely unsuccess-
ful. However, the 1960s saw many critical advancements in the care of CAD, including
the development of coronary angiography48 and the proliferation of safe and effective
technology and techniques for cardiopulmonary bypass.49 There were also many
breakthroughs in surgical technique, including left internal mammary artery (LIMA)
grafting to the left anterior descending artery (LAD)50 as well as aortocoronary grafting
using reversed saphenous vein. Initially used as a technique for revisions or as a “bail
out” during coronary endarterectomy,51 the use of saphenous vein as coronary grafting
conduit was later broadly applied to revascularize other coronary vessels for patients
whose anterior wall was revascularized with internal mammary arterial grafting.52

Once CABG was established as a safe and reproducible treatment option for pa-
tients with CAD, several randomized controlled trials were undertaken to determine
which patients might benefit from surgical revascularization. These studies broadly
demonstrated a survival advantage of CABG over medical therapy alone in many pa-
tient populations and ushered in an era of profound growth of surgical procedural vol-
umes. These studies also laid the foundation for modern indications for CABG
including left main disease and 3-vessel disease.

THERAPIES FOR CORONARY ARTERY DISEASE

The mainstay of treatment of CAD is medical therapy aimed at risk reduction, allevia-
tion of symptoms, and improved quality of life. Elective revascularization is appro-
priate for patients for whom medical therapy does not adequately meet these
objectives; urgent or emergent revascularization is indicated in the setting of an acute
coronary syndrome.
Coronary angioplasty was first performed in a human in 1977 and was quickly fol-

lowed by the development of bare-metal stents in the mid-1980s and drug-eluting
stents in the late 1990s and early 2000s.53 Many randomized controlled trials were un-
dertaken to evaluate bare-metal stents versus CABG in patients in multi-vessel dis-
ease. These studies tended to demonstrate a long-term survival advantage or fewer
major adverse cardiac and cerebrovascular events in patients with CABG.54,55 This
trend was expected to reverse with the comparison of CABG to drug-eluting stents
in more recent randomized controlled trials, such as SYNTAX,56 FREEDOM,57 and
BEST.58 However, these studies continued to demonstrate the superiority of CABG
in specific patients–in particular those with clinically or angiographically worse CAD.
The feasibility of treating left main disease with percutaneous coronary intervention
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(PCI) has recently been evaluated in 2 large randomized controlled trials, with some-
what mixed results.59,60

When patients with complex CAD require revascularization, leading cardiology and
cardiothoracic surgery societies recommend balanced, multidisciplinary decision-
making with a “Heart Team” to determine whether CABG or PCI represents optimal
therapy for an individual patient. At a minimum, the Heart Team consists of an inter-
ventional cardiologist and a cardiac surgeon. Utilization of the Heart Team promotes
patient autonomy via better informed consent, helps ensure the best evidence-based
approach for each individual patient, reduces variability among providers and institu-
tions, and may have a mortality benefit.61,62

RECENT TRENDS IN INVASIVE THERAPIES

According to the data from the Nationwide Inpatient Sample (NIS) database, 201,000
CABGs were performed in 2016, down from 337,000 in 2003. Data from the Society of
Thoracic Surgeons (STS) database showed a similar decline throughout the early
2000s.63,64 The NIS database reported that 440,000 PCIs were performed in 2016,
down from 777,000 in 2003. Decreasing national CABG procedural volume has
been the trend since the 1990s with the emergence of PCI as a less invasive alterna-
tive. However, the decrease in PCI volume is a more recent development (Fig. 9). It has
been suggested that the downtrend in all revascularization procedures has been due
to a combination of improvements in medical therapy and the dissemination of data
questioning the benefit of revascularization in stable CAD.63

CABG continues to be the most commonly performed procedure in cardiac surgery;
approximately 85% of all cardiac surgeries are isolated CABG. The large majority of
CABGs are performed with cardiopulmonary bypass; off-pump procedures declined
steadily through the last decade and hit a nadir around 10% in 2013 to 2014, though
there was a slight uptrend to around 13% in 2016.

SHIFTING DEMOGRAPHICS FOR PATIENTS WITH CORONARY ARTERY BYPASS
GRAFTING

The indications for CABG, as well as the increasing age of the population and
increasing prevalence of diabetes, obesity, and other comorbidities, have led to a
Fig. 9. Temporal Trend in the Annual Rate of Percutaneous and Surgical Coronary Revascu-
larization per 100,000 US Adults. Dashed line indicates the mean trend and the solid line the
year-to-year trend. (Reprinted from Alkhouli et al.63).
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Fig. 10. Temporal changes in baseline characteristics of patients undergoing CABG (2003–
2016). (Data derived from Alkhouli et al.63).
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shifting demographic of patients undergoing CABG, with a trend toward patients with
CABG being older and with more comorbidities than in the past. Data from the NIS
database have demonstrated a 2-fold increase in the proportion of patients with
CABG with chronic kidney disease between 2003 and 2016 and a 3-fold increase in
patients with prior stroke. It is also becoming more common for CABG to be per-
formed nonelectively, often for acute MI (Fig. 10). Despite these findings, the STS
and NIS databases both demonstrate decreased absolute mortality for patients with
CABG over time.63–65 Similar recent trends have been noted within the Veterans Af-
fairs health care system; patients have becomemore medically complex–older, higher
average BMI, more diabetes, and more heart failure—andmore angiographically com-
plex (more left main disease, higher prevalence of previous PCI). Despite these
changes, perioperative mortality has decreased over time.66
UNIQUE POPULATIONS–DIABETICS

The FREEDOM trial specifically investigated CABG versus PCI with drug-eluting
stents in diabetics with multivessel disease and demonstrated reduced all-cause mor-
tality, fewer major adverse cardiac and cerebrovascular events, and fewer MIs among
patients undergoing CABG.57 As data have accumulated regarding the efficacy of
CABG for diabetics, and as the incidence of diabetes has risen in the general popula-
tion, the proportion of patients with CABG who are diabetic has grown to an all-time
high, up to about 50% according to one estimate, up from less than 40% in 2006.64

Given projections for the continued growth of the prevalence of diabetes in the US
and world populations,67 surgeons should expect to see high numbers of patients
with diabetes referred for CABG in the coming decades.
Unfortunately, patients with diabetes fare worse after CABG in comparison to non-

diabetics, a disparity that has decreased with improvements in surgical technique,
cardiac anesthesia, and cardiac critical care. Indeed, patients with diabetes have
greater risks of perioperative complications such as stroke, renal failure, deep sternal
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Fig. 11. Prevalence of CAD by age and sex in the US, 2015 to 2018. (Reprinted from Virani et
al.2).
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wound infection, and death within 30 days,68 as well as worse all-cause mortality at
5 years.69
UNIQUE POPULATIONS–WOMEN

CAD and associated mortality are more common in men than in women (Fig. 11), and
women who have CAD are more likely to have a nonobstructive pattern.70 However,
data from the STS database noted proportionately more women undergoing CABG
over time throughout the 1990s (25.7% of all patients with CABG in 1990 vs 28.7%
in 1999).65 Women undergoing CABG tend to be older than their male counterparts
and have more comorbid conditions at the time of operation, including obesity, dia-
betes, hypertension, chronic kidney disease, chronic lung disease, and concomitant
valvular disease. Women are also more likely to present with ACS or cardiogenic
shock,62 although some data have indicated that women with ACS are less likely to
undergo angiography and revascularization.71 While long-term outcomes seem to
be similar between men and women, periprocedural outcomes are worse for women,
including mortality, prolonged ICU stay, and wound complications.62
SUMMARY

Although the mortality of CAD has declined over recent decades, CAD remains the
leading cause of death in the US and presents a highly significant economic burden.
Epidemiologic studies have identified numerous strong risk factors for CAD. Some risk
factors for the development of CAD are decreasing within the US population, including
smoking, hypertension, dyslipidemia, and physical inactivity. Other risk factors, such
as advanced age, diabetes, and obesity are increasing in prevalence. Therapies for
CAD have evolved over time–the most significant historic advances were the
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development and refinement of CABG, PCI, and lipid-lowering medications. The
contemporary optimal treatment of CAD relies on a multi-modality and multi-
disciplinary approach, individualizing therapy for each patient based on the best avail-
able evidence. There has been a steady decline in the number of CABGs and PCIs per-
formed in the US for the past decade. Patients with CABG are becoming older and
with more comorbid conditions, although mortality associated with CABG has
remained steady.

CLINICS CARE POINTS
� Epidemiologic studies have demonstrated the increasing prevalence of CAD and increasing
prevalence of many CAD risk factors. However, the number of CABGs and PCIs has
decreased in recent years.

� For patients who may require revascularization, utilization of a “Heart Team” approach is an
essential best practice to optimize patient outcomes.

� Patients referred for CABG will likely continue to be older, have more significant comorbid
conditions, and have more angiographically complex lesions. It is imperative to ensure
elective patients with CABG are medically optimized before surgery.

� CABG is becoming more common among women and diabetics, both of whom have worse
perioperative outcomes.
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