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Abstract

Prevention of coronary artery disease (CAD) following a cardiac event has been successful by modifying known conventional risk factors, such as cholesterol. These
risk factors are age-dependent and less effective for primary prevention. To halt the pandemic spread of CAD, the number one killer in the world requires primary
prevention of cardiac events. 50 percent of all Americans will experience a cardiac event; the challenge is identifying those asymptomatic individuals at risk. Genetics
account for 40-60 percent of predisposition for CAD. Since the discovery of the first genetic risk variant, 9p21, in 2007, hundreds of genetic risk variants had been
discovered. The genetic burden for CAD can be expressed in a single number, referred to as the Genetic Risk Score (GRS). Retrospective genotyping of clinical trials
performed to assess the effect of statin therapy confirmed that GRS improves risk stratification of CAD and detects those benefitting most from statin therapy. In a
prospective study of 55,685 individuals, the group with the high GRS had a 91 percent higher risk for cardiac events. Individuals with a healthy lifestyle, and a high
GRS, had a 46 percent lower risk for cardiac events in comparison to those with an unfavorable lifestyle. In another trial, risk stratification by GRS showed those at
highest genetic risk and performed the most physical activity, had a 50 percent reduction in cardiac events. Genetic risk stratification for CAD has been shown to be
superior to conventional risk factors, and the risk is markedly attenuated by lifestyle changes and drug therapy. Genetic risk for CAD can be determined at any time;
from birth on since one’s DNA does not change in one’s lifetime. Utilizing the GRS to risk stratify young, asymptomatic individuals could provide a paradigm shift

in the primary prevention of CAD and significantly halt its pandemic spread.

Introduction

Coronary artery disease has reached pandemic proportions and
is the number one cause of death throughout the world [1]. In the
United States alone, it accounts for over one-third of all deaths [1].
Coronary artery disease refers primarily to atherosclerosis that affects
the coronary arteries. This process evolves slowly, which would appear
to start very early in life, at least in males. American soldiers, who died
during the Vietnamese War, were shown to have fatty streaks in their
coronaries, even though the average age was 22 years [2]. These fatty
streaks are believed to be the early findings of coronary atherosclerosis,
although it is not known for certain whether fatty streaks are reversible
orirreversible. It is, however, well recognized that this process increases
over the subsequent decades with maximal incidence occurring in males
in the late 50s. This increasing trend tends to parallel the increased
plasma concentration of low-density lipoprotein cholesterol (LDL-C),
which has been shown to be a major culprit in the development of CAD
[1,2]. This is illustrated in table 1. The plasma LDL-C in the neonate is
about 21-39 mg/dL, which increases to 90 mg/dL in the second decade
oflife, and to 130-150 mg/dL in the third decade oflife [3-5] [Figure 1].
The mean plasma LDL-C in males in the U.S. in their 30s is 146 mg/dL,
and for females is 130 mg/dL [6]. Coronary atherosclerosis, while its
evolution is gradual, it progresses to coronary endothelial dysfunction,
mechanical obstruction, and decreased coronary flow. This process
ultimately leads to the clinical manifestations of ischemic heart disease,
namely, myocardial infarction, angina, and sudden death. Myocardial
infarction is usually preceded by the superimposition of a thrombus
onto atherosclerosis, leading to complete coronary occlusion and loss
of blood flow to that portion of the myocardium.

The evolution of CAD and its sequelae (e.g. myocardial infarction)
in females follows a different pattern due to the effect of various
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hormones in the premenopausal female. Females appear to be
relatively protected from CAD until they reach menopause. While
the peak incidence of myocardial infarction in males occurs in the
late 50s, the peak time of occurrence in the females are in the late 60s
[7]. The mechanism remains unknown, whereby these hormones are
protective in the premenopausal phase. Replacement of hormones,
such as estrogen and progesterone, in the postmenopausal female, does
not prevent the development of CAD. Despite this protected pattern
in the premenopausal interval, the plasma LDL-C increases to 129 mg/
dL in the 30s, as opposed to 146 mg/dL in males [6]. However, once
menopause begins, there is a rapid increase in LDL-C, as well as a rapid
increase in coronary atherosclerosis. This process is such that within
10 years, the incidence of CAD and cardiac events in women are just
as common as it is in males in their 50s [7]. CAD in females, as with
males, is the most common cause of death throughout the world. CAD
as a cause of death in females is almost 4 times more common than
cancer of the breast [8].

Earlier onset of CAD in males or the delay in the onset of CAD in
females, and its sequelae, have important implications in the prevention,
diagnosis, and treatment of this disease. It appears evident that primary
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Plasma LDL-C Increases Markedly With Age
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Figure 1. The Marked Increased of Plasma LDL-C with Age

Table 1. Lifetime Changes of LDL-C

Changes of Plasma LDL-C Within a Lifetime
21-39 mg/dL
90 mg/dL
130-150 mg/dL

Neonate
Second Decade
Third Decade

prevention of CAD in the male should begin earlier, probably in the
second or third decade oflife, while in females perhaps it can be delayed
until the fourth or fifth decade of life. To halt this pandemic of CAD,
whether it be in males or females, will require primary prevention, as
opposed to only secondary prevention. The recent development of the
architecture of genetic predisposition to CAD is very exciting; with the
potential to detect those at greatest risk prior to the development of
CAD. The theme of this review is to outline the role of prediction of
CAD based on genetic risk factors and how it may initiate a paradigm
shift in the primary prevention of this disease.

Heritability and CAD

Analysis of families and epidemiological studies have for some
time claimed that 40-60 percent of predisposition for CAD is inherited
[9-11]. The Framingham studies indicated that a family history of CAD
was associated with more than a twofold increased risk of CAD in
men and women [12]. The prevalence of CAD in monozygotic twins
was 44 percent, compared to only 14 percent in dizygotic twins based
on the Danish twin registry study [13]. In a recent clinical trial, the
INTERHEART study showed a family history of CAD increases the
risk for CAD by 1.5 fold [14]. Several recent studies have confirmed
that family history is an independent risk factor for CAD [15,16].

Discovery of Genetic Risk Variants for CAD Utilizing
Genome-Wide Association Studies

The genetic information transmitted from generation to generation
is contained in the chromosomes, which are essentially long molecules
of DNA. The DNA is a very monotonous molecule made of repeated
units of four bases, Adenine, Thymine, Guanine, and Cytosine. It is
the sequence of these four bases which confers the unique properties
to each individual. The DNA molecule is a double-helix, formed from
two complementary strands, with each strand containing 3.2 billion
nucleotides, for a total of 6.4 billion nucleotides. Other than identical
twins, each human being has unique features attributable to their DNA.
Despite the unique variation of each individual genome, the DNA
sequence of all humans (homo-sapiens) on this planet is 99 percent
identical [17-20]. The corollary to this reflects that only one percent
of human DNA is responsible for the unique features comprising each
individual. Future endeavors to gain insight into genetic features and
genetic predisposition to disease must be targeted to the unique one
percent of DNA variation. While one percent of 3.2 billion is 32,000,000,
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this number is further reduced since most of the 32,000,000 are due to
large chunks of DNA that are rearranged, duplicated, or translocated
[21]. The majority of DNA variation that determines unique features,
such as the color of your hair, the color of your eyes, or predisposition
to disease, is due to single nucleotides, referred to as single nucleotide
polymorphisms (SNPs) [22]. The number of SNPs present per genome
is relatively constant, at about five million. However, it is not that
simple since one’s parents select the five million SNPs from billions
of SNPs circulating in the general population. Each individual of each
generation carries on the average, between 40 and 60 new mutations
[23,24], almost all of which are single nucleotides. Given a population of
8 billion, this provides over 400 billion new mutations per generation.

Based on epidemiological studies and current knowledge of DNA,
it was expected that genetic predisposition for a disease such as CAD
would be carried by multiple genes, each imparting only minimal
increased risk. These studies lead to the hypothesis that genetic risk
for common chronic diseases, such as CAD, would be due to genetic
variants that occur commonly [25]. An unbiased approach to identify
genetic risk variants for CAD, or any common disease, was delayed
until the development of appropriate technology in about 2005 [26].
In the decade prior to this, there were many claims of genetic risk
variants based on the candidate gene approach. Essentially, all of
these claims were proven to be incorrect with the development of
more appropriate unbiased approaches [27,28]. In the candidate gene
approach, one selected a particular gene because of its function and
then determined its frequency in a particular disease. This, of course,
was a biased selection, and there were no attempts made to replicate the
frequency of that gene in an independent population. In 2005, several
things evolved to make this possible. An unbiased approach would be
to have millions of DNA markers that would span the human genome
[25]. One could then compare the frequency of these markers in cases
with the disease of concern to that of controls. This is referred to as,
case-control association studies [25,29]. Any marker occurring more
frequently in the cases than controls would be interpreted to be a genetic
risk variant for the disease. The annotation of over a million SNPs by
HapMap [30] made it possible to span the human genome with these
SNPs as markers to provide an unbiased approach, referred to today as
a Genome-Wide Association Study (GWAS) [25]. However, if one is
trolling with a million markers, and accept a P-value of 0.05, this would
result in 50,000 false positives. This has led to a statistical correction
referred to as the Bonferroni, which requires a P-value of 0.000000005
[31]. Furthermore, it is also required that the SNP detecting the genetic
risk variant be replicated in an independent population. In addition
to the HapMap making available SNPs as markers, platforms were
developed to rapidly genotype multiple markers spanning the human
genome [26]. This led to algorithms that would rapidly genotype and
analyze the frequency of SNPs associated with the disease. We will
focus in this review on the results of GWAS in which the cases have
documented CAD and the controls have been confirmed on a clinical
basis to not have significant CAD [32].

We and the deCode group in Iceland identified simultaneously
and independently the first genetic risk variant, 9p21, for CAD in 2007
[33,34]. Shortly thereafter, 9p21 was confirmed by the Wellcome Trust
Group [35], and subsequently, multiple investigators confirmed 9p21
as a CAD risk factor in Caucasians [35-37]. 9p21 was shown to be a
risk factor for CAD in the Chinese population [38,39], the Korean
population [40,41], the Italian population [42], Japanese [41], and
also in Southeast Asians [43]. In a more recent study [44] of 30,482
which included 6996 cases of South Asian ancestry from Pakistan and
India, 9p21 was confirmed to be a risk factor with a frequency and
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odds ratio similar to that of Caucasian populations. However, African
Americans did not exhibit 9p21 as a risk factor [43]. In our pursuit
of 9p21we genotyped and phenotyped a sample size of over 23,0000,
which included populations from Ottawa, Canada, Houston and
Dallas, Texas, and Copenhagen, Denmark [33]. Our results for 9p21
were similar to those of the deCODE group in Iceland [34]. The genetic
risk variant was located on the short arm (p) of chromosome 9, which
is now commonly referred to as 9p21. The 9p21 risk variant for CAD
was associated with a 25 percent increased relative risk per copy and
was found to be extremely common, occurring in about 75 percent of
the world’s population. It is of note that the risk transmitted by 9p21
is independent of known conventional risk factors such as cholesterol
or diabetes. It confirmed the hypothesis that genetic risk variants
predisposing to CAD occur commonly. It also emphasized the minimal
risk imparted by a single genetic risk variant. The small effect size of the
9p21 variant enhanced the need to have even larger sample sizes. An
international consortium was formed among investigators pursuing
GWAS for CAD from different countries including the US, Canada,
UK, Iceland and Germany [45]. This consortium was referred to as
Coronary ARtery DIsease Genome-wide Replication and Meta-analysis
(CARDIoGRAM) [45]. Other investigators would also join, leading to
a name change to CARDIoGRAMPIlusC4D [44]. Over the subsequent
decade, this international consortium, the largest collaboration ever in
cardiology, together with independent investigators, have discovered
hundreds of genetic variants predisposing to CAD [46,47]. The sample
size initially was 88,000 cases and controls which rapidly increased to
over 200,000.

The genetic risk variants predisposing to CAD provided insight
into the genetic architecture of CAD: (1) these genetic risk variants
occur extremely commonly, most being present in more than 50
percent of the population. (2) The increased risk was minimal, on
average each variant contributed less than 10 percent increased relative
risk for CAD. (3) Over two-thirds of the risk variants mediate the risk
for CAD independent of known risk factors (cholesterol, diabetes,
hypertension, family history, sedimentary lifestyle, age, and smoking).
(4) Over 80 percent of the genetic risk variants are in DNA regions that
do not code for proteins [Table 2]. The corollary is that these genetic
variants manifest their risk for CAD through a regulatory influence on
protein-coding genes located upstream or downstream (cis-acting) of
the sequence, or even on other chromosomes (trans-acting).

Clinical Trials Have Shown CAD is a Highly Preventable
Disease

Since the 1960s, there have been a number of risk factors identified
that predisposes an individual to CAD. The most predominant
pathogenic factor of coronary atherosclerosis is increased levels of
plasma LDL-C. There have been several trials conducted over the last
30 years which showed decreasing plasma LDL-C, was consistently
associated with a 30 to 40 percent decrease in the frequency of cardiac
events [14,48]. Other risk factors for CAD include diabetes, smoking,
age, hypertension, family history, and a sedentary lifestyle. Reduction
in all of these factors has consistently shown a significant reduction in
cardiac events [48].

Table 2. The Features of the Genetic Risk Variants for CAD

CAD Genetic Risk Variant Features

CAD Genetic Risk Variants Occur Extremely Frequently

Each Genetic Risk Variants Transmits Minimal Risk

Two-thirds of Genetic Risk Variants for CAD are Independent of Traditional Risk Factors
Three-fourths of Genetic Risk Variants for CAD Occurs in Regions that do not Code for Proteins
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Development of Genetic Risk Scores for CAD

It is self-evident from epidemiological studies that comprehensive
prevention of CAD would require reducing both acquired and genetic
risk factors. The discovery of genetic risk variants predisposing to CAD
will provide insight into many aspects of CAD such as pathogenesis
but could also serve as biomarkers to predict the risk of this disease.
Genetic markers have a major advantage over conventional risk
factors in predicting disease since the DNA does not change in one’s
lifetime, and thus the risk from genetics is the same at birth as at death.
Conventional risk factors such as cholesterol or blood pressure are
very age-dependent and become much more reliable as one age. This is
illustrated for plasma LDL-C, as shown in table 1. The plasma LDL-C
concentration significantly increases with age, as does blood pressure
and age itself as a risk factor. Since genetic risk factors are independent
of age, they offer a much-improved marker for primary prevention.
A major issue in the treatment of a common disease such as CAD is
identifying those who are at higher risk and would benefit most from
preventive measures. The plasma LDL-C, as stated previously, averages
about 121 mg/dL in a female in her 40s, and at 147 mg/dL in males.
One may say, why not treat everyone with lifestyle changes and statin
therapy early in life? This, of course, must be tempered with the fact
that only 50 percent of males or females will develop a cardiac event
in their lifetime. It would be most appropriate if one could identify
that 25 to 50 percent who would most benefit from preventive therapy.
Conventional risk factors are terrific for secondary prevention after
someone had a cardiac event but are less than ideal for early primary
prevention. The benefit of genetic risk factors is their independence of
age and the potential to predict at a very early age those who are at
greatest risk of developing CAD.

Each genetic risk variant for CAD contributes only minimally to
the increased risk. Based on the more than 300 genetic risk variants
for CAD, the average increase in relative risk per variant is less than
10 percent [49]. Thus, the overall genetic risk burden of CAD is
proportional to the number of risk variants inherited rather than any
single variant. The total genetic risk burden of CAD can be summarized
in a single number. The precise odds ratio for each genetic risk variant
for CAD has been determined in the genome-wide association studies.
Utilizing blood, saliva, or tissue, one can genotype the DNA for the
number of genetic variants inherited by each individual. The number of
copies for each single genetic risk variant can only vary from 0 to 2. It is
0 if neither of the parents has transmitted the genetic variant, 1 if only
one of the parents transmit the genetic variant and 2 if both parents
transmit the genetic variant. The risk is accounted for by utilizing
the odds ratio determined for each variant in the GWAS. The most
common approach to determine the weighted risk is to multiple the
numbers of copies of each genetic risk variant times the natural log of
the odds ratio [50]. The number resulting from the summation of all of
these products is the numerical Genetic Risk Score (GRS).

The initial assessment of the GRS as a means to stratify the risk for
CAD took advantage of several clinical trials that had been performed
to assess the effect of decreasing plasma LDL-C by statin therapy
on cardiac events versus a placebo group. The pioneering study was
performed by Mega, et al. in 2015 [51]. The study genotyped a sample
size of 48,421 individuals by utilizing 27 genetic risk variants for CAD.
The population for the study was comprised of four clinical trials, two
of which involved primary prevention, while the other two evaluated
secondary prevention. The GRS categorized the population into three
different risk groups, low, intermediate, and high. The individuals
with the highest GRS, ranking them in the high-risk group, had the
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most benefit from statin therapy. The GRS was also equally effective
at stratifying for the risk of CAD in individuals for either primary or
secondary prevention. Furthermore, those with a high GRS required
treatment of only 25 individuals with a statin to prevent a single cardiac
event. This is in contrast to stratification based on known conventional
risk factors, which would require treatment of over 100 individuals.
The West of Scotland Coronary Prevention Study (WOSCOPS)
was also genotyped and similar results were observed in this study
[52]. Those identified as high genetic risk based on GRS displayed a
relative risk reduction of 44 percent in comparison to a relative risk
reduction of 24 percent in others [52]. In order to prevent a single
coronary event with statin medications, the high genetic risk group
required treatment of 13 individuals, while the low-risk group required
treatment of 38 individuals. Based on the results, GRS was confirmed to
have significantly increased discriminatory power for risk stratification
of CAD over that of conventional risk factors. Thus, GRS was more
effective in identifying individuals who would benefit the most from
statin therapy.

Increasing the number of genetic risk variants for CAD
to improve risk stratification

Since the initial development of the first genetic risk variant,
9p21, for CAD in 2007 [9,33,34], the pursuit for additional genetic
risk variants have been intense. A total of 163 genetic risk variants
of genome-wide significance, with replication in an independent
population, have been discovered [49]. There are hundreds more that
do not reach genome-wide significance but are statistically significant
with less than a 5 percent false discovery rate. Nevertheless, if one
combines both groups of genetic risk variants, it would only account
for 38 percent of inheritability [49], while the estimated inheritability
for CAD is in the range of 40-60 percent [9,11]. In an attempt to
increase the number of genetic risk variants for CAD, two different
approaches were taken. One technique by Inouye, et al. [53] was to
include less stringent statistics, such as a false discovery rate of only 5
percent, which resulted in a microarray containing 1.7 million genetic
risk variants. Khera, et al. [54] utilized a computerized algorithm
referred to as LDpred which predicts genetic variants that associate
with a predisposition for CAD. Further pruning was performed to
ensure exclusion of linkage disequilibrium, resulting in a microarray
with 6.6 million genetic risk variants predisposing to CAD.

The genetic risk score with the markedly increased number of
genetic variants, referred to as a polygenic risk score, was assessed in
a population provided by the UK biobank. Utilizing a sample size of
288,978 and the 6.6 million microarrays, the analysis showed 8 percent
of the population inherited a threefold increased risk for CAD, and 0.5
percent inherited a fivefold risk for CAD. This high-risk group would
not have been identified by conventional risk factors for CAD since
only 20 percent of the individuals with the threefold increase risk for
CAD had hypercholesterolemia and only 28 percent had hypertension.
A family history of CAD was present in only 35 percent of the high-risk
individuals.

The 1.7 microarrays by Inouye, et al. [53] utilized a sample size of
nearly 500,000. The top 20 percent risk group had a fourfold increased
risk for CAD. These results from both groups confirmed increased
predictive power over that of previous microarrays utilizing less genetic
risk variants for CAD.
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Genetic Risk for CAD is Significantly Reduced by
Changes in Lifestyle Documented in a Randomized
Clinical Trial

It is not uncommon in both public and health-related individuals
to hold the belief that the events caused by your genes cannot be
reversed. This, of course, has been proven to be a myth regarding many
diseases, including CAD. It is perhaps worth noting that genes per se,
are not the plebiscites that induce changes. Genes provide the blueprint
for proteins, which are distributed throughout the cell to perform its
various functions. Statins, as an example, inhibit the activity of the
rate-limiting enzyme 3-hydroxy-3-methylglutaryl coenzyme A (HMG-
CoA) for the synthesis of cholesterol. The gene encoding for this enzyme
is not affected by statin therapy, but its effect is inhibited through
inhibiting the protein it encodes, HMG-CoA. Nevertheless, it remains
to be determined whether individuals stratified to be at high genetic
risk for CAD would exhibit a reduction by preventive measures such
as lifestyle changes or statin therapy. Cholesterol is the main culprit in
the development of coronary atherosclerosis and statin therapy is by
far the predominant means of both primary and secondary prevention
of CAD. We previously summarized the data from clinical trials that
utilized statin therapy, as primary and secondary prevention.

These trials were retrospectively genotyped for genetic risk variants
predisposing to CAD and the resulting GRS utilized to risk stratify
individuals into high, intermediate, and low risk for CAD. In these
trials, individuals ranked at high risk for CAD were also receiving
the most statin therapy and exhibited the greatest decrease in cardiac
events. Thus, genetic risk stratification of CAD enabled one to identify
those at the highest risk and would benefit most from preventive
measures, in this case, statin therapy.

Lifestyle changes are always key to the prevention of CAD
and are often the first in a series of steps for primary prevention.
The first comprehensive clinical trial assessing whether changes in
lifestyle can modify genetic risk for CAD was performed recently by
Khera, et al. [55]. The sample size consisted of 55,685 participants
and the microchip contained 50 genetic risk variants. The endpoint
was a favorable lifestyle versus an unfavorable lifestyle. A favorable
lifestyle consisted of no current smoking, no obesity, a healthy diet,
and frequent exercise, versus a lifestyle that had at least two of these
unfavorable components. Risk stratification for CAD was performed
following genotyping and development of a genetic risk score. Those
in the top 20 percent with a high GRS had a 91 percent higher risk of
cardiac events than those with a low GRS. Individuals with a favorable
lifestyle, and a high GRS, had a 40 percent lower risk for cardiac events
than an unfavorable lifestyle. In a recent study by Tikkanen, et al.
[56] genetic risk stratification was used to assess the effect of physical
activity on the genetic risk for CAD. The sample size obtained from the
UK biobank was 468,095 individuals. The physical activity consisted of
a handgrip for 3 seconds and cardiorespiratory fitness determined by
oxygen-consumption during cycle ergometer on a stationary bike. The
higher level of physical activity was associated with less CAD in each
of the low, intermediate, and high genetic risk categories. The highest
GRS had the most benefit from cardiorespiratory exercise, with a 49
percent lower risk for CAD [54-56].

The Widespread Interest in Developing National
Genotype and Phenotype Biobanks

Public health authorities throughout the world are recognizing
the need for primary prevention to halt the epidemic spread of

Volume 4: 4-6



Roberts R (2020) Primary prevention of coronary artery disease based on genetic prediction

CAD. Clinical trials have documented repeatedly that reduction
in conventional risk factors, such as cholesterol and hypertension,
are consistently associated with a reduction in cardiac events.
Comprehensive prevention is only possible if we combine genetic and
acquired risk factors both for risk stratification and prevention. There is
an emerging thrust to develop biobanks so that both the genotype and
phenotype can be determined and will provide further insights into this
new comprehensive prevention program. Several national efforts are
ongoing, which include the UK Biobank, Million Veteran Program,
the China Kadoorie Biobank, and the All of Us Research Program in
the US. All of these national repositories are aiming for comprehensive
data, including genome sequencing of 500,000 to 1 million individuals
selected from different ethnic and environmental groups within
that country. There are also smaller cohorts being formed, such as
the longstanding deCODE Genetics (Iceland), the Danish National
Biobank, FinnGen (Finland), Vanderbilt University, Geisinger Health
Systems, and Kaiser Permanente Research Bank. These biorepositories
will be invaluable in developing wellness and primary prevention
programs for a variety of diseases.

The Future Paradigm Shift in Prevention of CAD

We have long known that several risk factors contribute to the
predisposition of CAD. These conventional risk factors are primarily
acquired or due to environmental exposure. Reducing these risk
factors has been very effective in reducing the risk of CAD, along with
a reduction in cardiac events. We are now in the process of defining
genetic risk factors that are claimed to account for up to 50 percent
of predisposition for CAD. Utilizing the current genetic risk variants
for CAD, it has been possible to improve risk stratification for CAD
and furthermore, have been shown to be reduced by lifestyle changes
and drug therapy. The genetic risk was reduced by nearly 50 percent.
We are on the eve of comprehensive risk stratification and prevention.
Conventional risk factors such as hypocholesteremia, or hypertension,
are age-dependent, and become more reliable in the 6th and 7th
decade of life, as shown in Table 1. In contrast, genetic risk factors for
CAD are independent of age, and thus provide the same risk at birth
as anytime thereafter. The risk is innate to the DNA, which does not
change in one’s lifetime. The genetic risk score is inexpensive, simple,
and can be obtained even from saliva if a blood sample is not available.
It can be determined in high, low, and intermediate income countries.
Genetic testing, followed by appropriate preventative measures, if
induced in females in their 40s, will still be expected to prevent most
CAD. Primary prevention in males may be more effective if initiated in
the 20s or 30s. It is well recognized from epidemiological studies that
around 50 percent of individuals living out a lifespan in the US will
experience a cardiac event. The goal for the future is to recognize the 50
percent at risk and initiate primary prevention before the development
of CAD and its sequelae. We believe the time is fast approaching, when
comprehensive risk stratification for CAD should be inaugurated,
followed by appropriate preventative measures. Changes in lifestyle,
as well as statin therapy, today are both inexpensive and available
throughout the world. Genetic risk stratification for CAD should
enable a paradigm shift in the primary prevention of this pandemic
disease.
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