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Abstract

CAD, most common cause of death worldwide affects 50% of all Americans. CAD initiates early
and slowly develops with clinical manifestations decades later. Primary prevention is most
effective if initiated early. Conventional risk factors for CAD are often not present until the 5th or
6th decade too late for primary prevention. 50% of the risk for CAD is genetic. Recent discovery of
200 genetic risk variants enables one to estimate the genetic accumulative risk for CAD in a single
number referred to as Polygenic Risk Score (PRS). Retrospective risk stratification with the PRS in
clinical trials that evaluate the effect of drugs on cardiac mortality by lowering plasma cholesterol
show individuals with the highest PRS have the highest risk for CAD and the most benefit from
decreasing plasma LDL-C. The PRS has been evaluated in over 1 million individuals and those
with the highest PRS (10% to 20%) have 1 to 4 fold increased risk for CAD. Prospective studies
based on risk stratification by the PRS show a favorable lifestyle reduces genetic risk for CAD by
nearly 50% in those with the highest PRS, and similar results are observed for physical fitness. The
PRS, determined at conception, does not change throughout one’s lifetime and so can be estimated
at birth or anytime thereafter. Incorporation of the PRS (inexpensive and accessible) into routine
clinical practice would be a paradigm shift in the prevention of this pandemic disease.

Introduction

Therapeutic implications of genetic risk stratification for CAD

Early primary prevention of Coronary Artery Disease (CAD) has long been a sought after goal
in the Cardiovascular Community. CAD, the number one cause of death in the western world, has
now progressed to the number one cause worldwide [1]. It is not surprising that epidemiological
studies show about 50% of individuals living an average lifespan in the U.S. will experience a
cardiac event. Perhaps more important than its common occurrence is the proven fact that CAD
is a preventable disease. Experimental, epidemiological, and clinical studies have proven plasma
LDL-Cholesterol (LDL-C) to be the primary culprit in the initiation and progression of coronary
atherosclerosis, the underlying cause of CAD [2]. In addition to plasma LDL-C, other conventional
risk factors (acquired and lifestyle) that predispose to coronary atherosclerosis have been known
since the 60’s [3]. Decreasing the risk for CAD associated with these conventional risk factors has
been shown in randomized clinical trials to significantly reduce morbidity and mortality [4]. Lastly,
reducing the risk of conventional risk factors contributing to coronary atherosclerosis also reduces
atherosclerosis of other organ vasculature such as the brain, the limbs, and the kidneys and the
incidence of associated diseases such as strokes.

A major limitation to early primary prevention has been the lack of biomarkers to select among
asymptomatic individuals those at risk for CAD. The recent discovery of genetic risk variants
predisposing to CAD has the potential to select those individuals at high genetic risk for CAD [5-7].
Unlike conventional risk factors, genetic risk is not age dependent and can be determined at birth
or any time thereafter since ones DNA does not change in a lifetime. This review will discuss the
therapeutic role of the genetic risk score to select individuals at high risk for CAD who would benefit
from primary prevention.

Barriers to early primary prevention of CAD

Secondary prevention has been very effective and increasingly so with increased availability
of less expensive generic statin therapy. Primary prevention which has the potential to be even
more effective is necessary if the goal is to decrease the prevalence of this pandemic disease. It is
theoretically possible as others have postulated to eradicate this disease in the 21* century [8]. In the
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US the incidence of myocardial infarction has decreased about 50% in
the past 30 years [9,10]. Conventional risk factors, known for several
decades, have transformed primary and secondary prevention;
however, their role is limited in early primary prevention since they
are age dependent and other than cholesterol are often not present
until the 5" or 6" decade of life [11-14]. Early primary prevention lacks
the necessary biomarkers to risk stratify an asymptomatic population
and determine individuals at greater risk for CAD. Plasma cholesterol,
the main culprit causing CAD, increases almost linearly with age such
that the plasma LDL-C concentration in females in the US average
121 mg/dL, and males 147 mg/dL by the age of 40 years which is
approximately twice the recommended plasmalevel [15]. The Current
Clinical Cardiovascular Practice Guidelines (CCCPG) which have
played a remarkable role in prevention of CAD, specifically target the
age group between 40 and 75 years and recommend using the Pooled
Cohort Equations (PCE) to calculate the 10 year risk of a cardiac
event, and if >7.5, primary prevention is appropriate including the
use of Statins (http://tools.acc.org/ ASCVD-Risk-Estimator-Plus/# !/
calculate/estimate/) [16]. To have a 10 year risk of 7.5 at middle age
usually requires at least 2 risk factors. However, other than cholesterol,
the remaining traditional risk factors such as hypertension, diabetes,
and obesity are age dependent and often not present until the 6" or
7% decade [14]. This is illustrated by this 40 year old female with
plasma LDL-C of 180 mg/dL and no other traditional risk factors. The
PCE calculation has a 10 year risk for CAD of 2.1%, which would put
her into the category of no specific treatment. Her risk for CAD is low
because most of the traditional risk factors such as hypertension or
diabetes which would increase her risk for CAD do not develop until
later in life (Figure 1). This could be a missed opportunity to prevent
CAD and its clinical sequela. A second limitation to the PCE 10 year
risk screening for primary prevention for CAD is its dependence on
age. The same case discussed previously, now aged 60 years, with the
same single risk factor of a plasma LDL-C of 180 mg/dL, has a 10
year risk of 9.2, simply because of the increase in age. The recent ACC/

AHA guidelines are less than desirable for early primary prevention.

Early primary prevention is more effective

Genetic studies of rare disorders have provided strong evidence
that early primary prevention has the potential to be more effective
than late primary prevention. Discovery of a family with familial
hypercholesterolemia in the 70s was subsequently shown to be due to
amutation in the LDL receptor [17]. Individuals inheriting this defect
had increased plasma LDL-C and developed premature heart disease
in the 2" and 3™ decades of life. Analogous to these Abifadel et al.
[18], discovered a gain of function mutation in PCSK9 which caused
increased levels of plasma LDL-C [18]. These individuals exhibited
premature CAD and heart disease. Subsequently, a loss of function
mutation in PCSK9 was associated with low plasma LDL-C levels
and 80% reduction in cardiac risk [19].

Utilizing a method referred to as Mendelian Randomization
[20], Ference et al. [21], selected 9 genetic variants associated with
decreased plasma LDL-C. These genetic variants are randomly
assigned at conception which exposes the individual to their genetic
influence throughout their lifetime. In this analysis of a population
with a mean age of 50, they observed a 54.5% reduction in cardiac
risk for each reduction of plasma LDL-C of 1 mmol (38.7 mg/dl) [21].
In contrast multiple clinical trials, assessing the effect of lowering
plasma LDL-C, consistently observed that a reduction in plasma
LDL-C of 1 mmol (38.7 mg/dl) is associated with on average only
20% reduction in cardiac risk [11-13,22]. These clinical trials enroll
individuals’ later in life usually in their 5% or 6" decades of life and
the duration of prevention is short being only 3 to 5 years. Thus, there
is a 3 fold greater reduction in cardiac events when the reduction in
the concentration of plasma LDL-C is initiated at birth. In the same
study, Ference et al. [21] observed the cardiac risk from LDL-C is
not only proportional to the concentration of LDL-C but also the
duration of exposure [23]. Nevar Boggan et al.[24], In a follow-up
study of the Framingham Offspring cohort enhanced this observation

Increasing

Plasma LDL-C

Traditional Risk
Factors (except
cholesterol)

Concentration/
Incidence

Gehetic Risk

Figure 1: Genetic versus traditional risk stratification for CAD.

Age in Decades

Legend: The traditional risk factors have limited application in selecting asymptomatic individuals at risk for CAD. These conventional risk factors such as age,
hypertension, or diabetes are infrequent until the 50’s or 60’s. Plasma LDL-Cholesterol is an exception which increases early in life and the risk for CAD doubles
every 10 years. In contrast, the genetic risk score for CAD is independent of age and remains the same throughout life. The genetic risk obtainable at any time after
birth provides a major advantage enabling one to predict risk for CAD early in life. This could be a paradigm shift for the implementation of early primary prevention.
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by showing the cardiac risk and its clinical manifestations doubled
for each additional decade of exposure to increased plasma LDL-C.
A corollary of these studies indicates that the earlier one initiates
primary prevention the more effective it will be in reducing cardiac
risk.

Initiation and progression of CAD is most amenable to
early prevention

The need for early intervention in preventing CAD and its clinical
sequela isalso inherent in the initiation and progression of this disease.
Coronary atherosclerosis is a chronic and slowly developing but
progressive disease that begins early in life, and evolves clinically over
several decades. We know it begins in males as early as the teenage
years based on autopsies of soldiers who died during the Korean War
[25]. These soldiers already had fatty streaks in their coronary arteries.
Recentstudies of individuals dying young from trauma further confirm
the early development of atherosclerosis [26]. The slow progression of
this disease is associated with increasing atherosclerosis. The disease
is clinically silent for decades until a threshold is reached and that
threshold is usually in the 5" or 6™ decade for males and the 6 or 7%
decade for females. The threshold that causes clinical manifestations
is usually associated with 30% to 40% narrowing of the lumen of
the coronary arteries. Despite minimal if any reduction in coronary
flow from a 30% to 40% reduction in the lumen, plaque rupture
can precipitate a thrombus with complete occlusion of the lumen
causing an event such as myocardial infarction or sudden death.
The peak incidence of myocardial infarction in the U.S. averages 58
years for males and 68 years for females [1]. It is noteworthy that
once the threshold is reached the clinical manifestations tend to
follow a numeric progression increasing from 1% at age 40 years, to
2% at age 50 years, to 4% at age 60%, and 16% at age 80 years [23].
Clinical data strongly indicates the premenopausal female is well
protected from coronary atherosclerosis, but the progression
increases rapidly with the onset of menopause such that the
incidence of heart disease of 68 years [1] matches that of males. The
opportunity for early primary prevention of CAD in the female has a
much later window since current data suggests very little CAD in the
female even in the early 40’s°. Optimal prevention of CAD in the
male would probably require intervention in the third decade. The
wide spread occurrence of CAD throughout the world should spark
the concern for more effective early primary prevention.

Discovery of genetic risk variants

Genetic factors have been claimed for decades to account for up
to 50% of predisposition for CAD [27]. However, the technology
has been lacking to pursue the responsible DNA sequences. Several
innovative techniques contributed to our ability to pursue DNA
variants associated with disease. Prominent among these techniques
were the sequencing of the human genome by the Human Genome
Project and the annotation of Single Nucleotide Polymorphisms
(SNP) by the Hap Map Project [28,29]. Simultaneously was the
development of computerized platforms to rapidly genotype and
sequence DNA [30]. Utilizing these SNPs as DNA markers it was
possible to span the human genome with millions of SNPs enabling
us to pursue an unbiased approach referred to as the Case Control
Association Study (CCAS). In a Case Control Association Study one
compares the frequency of each DNA marker in controls to that of
its frequency in cases with proven CAD. Markers occurring more
frequently in cases indicate that marker is a risk variant for CAD or is
in close physical proximity to a sequence that predisposes to CAD. The
CCAS coupled with SNPs as markers that span the human genome is

referred to as a Genome Wide Association Study (GWAS). Since one
is assessing one million markers the difference between the frequency
of a marker in cases and controls if relied on a p-value of 0.05 would
give 50,000 false positives. A statistical correction factor was needed
and the Bonferroni correction was adopted which requires a p-value
of 0.00000005 or 108. This would become known as a p-value of
genome wide significance [31]. It was also required that SNPs with a
p-value of 10 be replicated in an independent population. The
genetic risk score for CAD is usually referred to as a Polygenetic
Risk Score (PRS) since it is a polygenic disease. The genetic risk can
be summarized in a single number by the product of number of risk
variants inherited by an individual and the hazard ratio of each risk
variant. The number of copies of each genetic variant inherited per
person can be 0 (neither parent having a copy), 1 (only one parent
transmitting a copy), or 2 (each parent transmitting a copy).

In 2007, we and the decode group in Iceland independently
and simultaneously identified the first genetic risk variant for CAD
referred to as 9p21 [5,6]. The sample size utilized by us for 9p21 was
just over 23,000 cases and controls, and the sample size by Iceland
of over 18,000. The 9p21 as a risk variant for CAD was confirmed
shortly thereafter by The Welcome Trust Group [7] in a sample size of
17,000. Over the next two years 9p21 was confirmed as a genetic risk
variant for CAD in many ethnic groups throughout the world and
was recently comprehensively reviewed [32]. The 9p21 risk variant
was shown to mediate its risk for CAD independent of all known
risk factors and increased the relative risk for CAD of about 25% per
copy. It is claimed to occur in about 75% of the world’s population.
This result suggested the genetic risk predisposing to CAD would be
transmitted by many DNA sequences with each variant contributing
only minimal risk. The total risk for CAD would require assessing
the total accumulative number of variants inherited by the individual.

Given the minimal risk associated with each variant and the
stringent p-value it would require even larger sample sizes than
we had anticipated. This led to the formation of an international
consortium referred to as CARDIoOGRAM (Coronary Artery Disease
Genome Wide Replication and Meta-analysis) [33] and subsequently
CARDIoGRAM PLUS C4D [34]. These efforts along with other
groups and individual investigators led to the discovery of over 200
genetic risk variants predisposing to CAD. These efforts to pursue
the discovery of genetic risk variants predisposing to CAD are well
summarized in several recent reviews [32,35-37]. The key features of
these genetic risk variants predisposing to CAD are summarized in
Table 1. Each risk variant occurs commonly and on average increases
the relative risk for CAD by only 10%. Over 80% of the risk variants
occur in the non-protein coding region of the DNA. Lastly, over half
of the risk variants mediate their risk through unknown mechanisms.

Evaluation of the PRS

The discovery of the genetic architecture predisposing to CAD
has many diagnostic and therapeutic implications. One of the most
obvious is the power to predict one’s risk for CAD and its application
in selecting those who would benefit most from primary prevention.
One initial attempt to risk stratifies for CAD was based on utilizing
just 12 genetic risk variants. The results were statistically significant
but perhaps not clinically significant [38]. The power to predict risk
for CAD increased as the number of risk variants increased. Mega et
al. [39] utilized 27 genetic risk variants and a sample size of 48,421.
The blood samples were retrospectively genotyped in a randomized
placebo controlled study performed to assess the effect of statin therapy
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Figure 2: Genetic risk screening for coronary artery disease.

intermediate, and low risk.

A blood sample is obtained from the patient. The DNA is extracted and genotyped for genetic risk variants predisposing to CAD. The number of genetic risk variants
inherited by the person times the associated risk is calculated as a single number GRS. Based on the GRS, the patients are stratified into three risk groups; high,

on cardiac events. The trials included four well-known clinical trials;
Justification for the Use of Statins in Prevention: An Intervention
Trial Evaluating Rosuvastatin (JUPITER), Anglo-Scandinavian
Cardiac Outcomes Trial (ASCOT), Cholesterol and Recurrent Events
(CARE), and Pravastatin or Atorvastatin Evaluation and Infection
Therapy-Thrombolysis in Myocardial Infarction (PROVE-IT-TIMI).
Two trials assessed statin therapy as primary prevention and the latter
two trials as secondary prevention. The individuals with the highest
risk were shown to have the highest risk for CAD. The PRS predicted
cardiac events independent of traditional risk factors. Individuals
with the highest PRS score also received the most benefit from statin
therapy. Furthermore, the PRS was equally effective in stratifying risk
for CAD for both primary and secondary prevention. Retrospective
genotyping of blood samples from another large clinical trial referred
to as the West of Scotland Coronary Prevention Study (WOSCOPS)
was performed with 57 genetic risk variants for CAD [40]. This
study also evaluated the effect of statin therapy to lower cholesterol
and reduce cardiac events. Individuals with the highest PRS had a
44% reduction of cardiac events versus only 24% reduction in the
intermediate and low risk genetic groups. The number needed to
prevent one cardiac event in the high PRS group was 13 individuals
versus 38 in the intermediate and low PRS groups.

Recent randomized clinical trials have employed PCSK9
inhibitors which enhanced the removal of LDL-C from the plasma and
are complementary to statins. Two of these trials are The FOURIER
(Further Cardiovascular Outcomes Research with PCSK9 inhibition
in subjects with elevated risk) and The ODYSSEY (Evaluation
of Cardiovascular outcomes after an acute coronary syndrome

during treatment with Alirocumab). The FOURIER trial evaluated
Evolocumab [41] (PCSKO9 inhibitor) in 27,564 patients. There was a
strong correlation between individuals with intermediate and high
PRS and cardiac events with 1.23 and 1.65 hazard ratios respectively.
Patients receiving Evolocumab therapy had a 13% reduction in risk in
the group stratified by conventional risk factors without high PRS and
a31% reduction in the high PRS groups with or without conventional
risk factors. Individuals with the highest PRS had the most benefit
from Evolocumab and were independent of conventional risk factors.
The ODYSSEY trial enrolled 11,953 individuals [42]. Individuals with
the highest PRS had the highest risk for CAD. Alirocumab treatment
in the group with the highest PRS was associated with a 37% reduction
in cardiac events vs. a 13% reduction in the group with the lowest PRS.
These results confirm that the PRS is effective in identifying those at
greatest risk who will benefit most from lowering plasma cholesterol
whether it is achieved by statins or PCSK9 inhibitors.

Evaluation of the PRS in large bio-bank populations

To evaluate the specificity and accuracy of the PRS to risk stratify
for CAD one approach was to genotype populations that have been
well phenol typed and their samples stored in bio banks for future
use. Abraham et al. [43] evaluated 5 prospective cohorts, 3 from
the FINRISK group and 2 from the Framingham Heart Study for a
combined sample size of 16,082 subjects. The microarray used for
genotyping contained 49,310 genetic risk variants for CAD. These
investigators observed that the cohort with the highest PRS was
associated with more cardiac events independent of traditional risk
factors including family history.
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Table 1: Features of genetic risk variants for CAD.

‘ 1. Genetic risk variants for CAD are due to common DNA variants

3. More than 80% of genetic risk variants for CAD occur in Non protein coding ‘
regions

2. Each genetic risk variant for CAD imparts minimal risk (average increased
relative risk of less than 10%)

4. More than two-thirds of genetic risk variants for CAD mediate risk ‘
independence of traditional risk factors

The UK bio bank has phenotyped over 500,000 individuals
which Inouye et al. [44], genotyped using 1.7 million genetic risk
variants predisposing to CAD. The individuals with the highest PRS
had a fourfold increase risk of CAD which comprised 20% of the
population. These investigators claimed stratification based on 1.7
million risk variants was superior to previous studies genotyping
with a much smaller number of genetic risk variants. Khera et al. [45]
genotyped a sample size of 388, 978 individuals also from the UK bio-
bank utilizing 6.6 million risk variants. They observed that the top 8%
with the highest PRS had a threefold increase risk for CAD and the
top 5% a fivefold increase risk for CAD. The investigators comment
on the increased power of the PRS to risk stratifies for CAD over
conventional risk factors. In this particular group with the highest
PRS only 20% had hypercholesterolemia, 28% hypertension, and 35%
a family history, and thus, most would not have been detected by
conventional risk factors.

These accumulated studies reflect the evaluation of the PRS to
risk stratify for CAD in over a million individuals. These studies
would indicate the PRS is more potent than conventional risk factors
for risk stratification of CAD and also in large part independent of
conventional risk factors.

Genetic risk for CAD is reduced by lifestyle changes and
drug induced lowering of plasma cholesterol

It is important to note that therapy reducing genetic risk has been
confirmed for decades. The concentration of plasma cholesterol has
been proven to be reduced by statin therapy in many randomized
placebo controlled clinical trials. It has been recognized for some
time that 65% to 70% of the concentration of plasma LDL-C is under
genetic control. A statin reduces the plasma concentration of LDL-C
by inhibiting a protein which is the rate limiting enzyme (3-hydroxy-
3-methylglutarylcoenzymeA) in the synthesis of cholesterol.
Inhibiting the synthesis of cholesterol indirectly blocks the function
of the gene encoding for this enzyme. The therapeutic approach to
genetic and acquired risk factors is similar. Khera et al. [46] analyzed
four prospective cohorts involving a sample size of 55,685 individuals.
Individuals in the top 20% of the PRS had 90% higher risk of cardiac
events than the remainder. The objective of the study was to compare
the incidence of cardiac events in individuals with a healthy lifestyle
(no current smoking, no obesity, regular physical activity, and a
healthy diet) to that of an unhealthy lifestyle (at least two unfavorable
features). In the group with the highest PRS and a favorable lifestyle
there were 46% fewer cardiac events than those with an unfavorable
lifestyle. Tikkanen et al. [47] assessed the effects of physical activity on
cardiac events following risk stratification for CAD based on the PRS.
In the group with the highest PRS and the most cardio respiratory fit,
there was a 49% decrease in the genetic risk for CAD.

Limitations of the PRS

The genetic risk variants on which the PRS is based were
determined primarily from individuals of European descent [48].
While these variants are common and occur throughout the world,
it is expected there are risk variants unique to ethnic groups and
geographical isolated populations. In a study of Southeast Indians
the addition of variants obtained specifically from this ethnic group

improved the power of the PRS to stratify for CAD [49]. The genetic
risk variants discovered predisposing to CAD only account for less
than 50% of the expected genetic predisposition. This would indicate
there are many more to be discovered and intense efforts are ongoing
such as the international consortium, CARDIoGRAMplusC4D,
using larger sample sizes and greater saturation of SNPs as markers
[50]. Another critique of the PRS is only the top 10% to 20% qualify
for high risk with the remainder being in the average range based
on the normal bell shaped distribution curve. What percentage of
the average would benefit from prevention is unknown. It remains
arbitrary as to where the line is drawn to represent significant
increased risk for CAD. To date most individuals have over 100 genetic
risk variants for CAD are still interpreted to remain in the average
or normal risk range. This may have to be interpreted differently as
we obtain more experience in the clinical setting. While most of the
studies evaluating the PRS as a risk stratify for CAD concluded it is
beneficial, there are two studies that recommend it not be used for
clinical application [51,52]. In both of these studies the PRS showed
a statistical advantage over conventional risk factors but was not of
clinical significance. The investigators acknowledged the advantage
of the PRS over conventional risk factors to risk stratify for CAD in
the young but not in elderly adults. These studies are in contrast to all
others evaluating the PRS.

Advantages of PRS genetic risk stratification of CAD for
primary prevention

To halt the pandemic of coronary artery disease will require an
active global primary prevention program initiated preferably in the
preclinical stage of this disease. This requires biomarkers that are
reliable in detecting symptomatic individuals who are at increased
risk for CAD. The current conventional risk factors with the
exception of plasma LDL-C is less than desired because they are not
manifested in the early preclinical stage of this disease. It is evident
that optimal primary prevention would probably be in the 3" or 4
decade of life for males and 4™ and 5" decade for females. The major
advantage of the PRS for genetic risk stratification of CAD is its lack
of dependence of age being present at birth and remaining the same
throughout life. The current CCCPG do not include PRS but has
suggested other techniques, referred to as enhancers, can be used to
risk stratify for CAD. The example given by the CCCPG was coronary
artery calcium score. A future approach to enhance risk stratification
could be the use of the Genetic Risk Score (GRS). The GRS is not
age-dependent and thus more appropriate for CAD risk stratification
than conventional risk factors for primary prevention in the young.
Using GRS to risk stratify would detect risk for CAD much earlier
than the development of coronary calcium. If the person at age 40 has
a high genetic risk score, one could recommend lifestyle changes and
drug therapy to reduce LDL-C. The PRS enables primary prevention
to be initiated at any age and can be obtained from a simple blood
test. The cost of the genotyping is expected to be in the same range
as any blood test and is often quoted at about $200. However, a
commercial company is currently charging $350. It would only be
necessary to perform the test once since one’s DNA does not change
in a lifetime. Adoptions of PRS to risk stratify for CAD would make it
possible to initiate primary prevention in those at increased risk even
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in their 2™ or 3™ decade of life. The blood or saliva can be collected
anywhere in the world and shipped to the nearest laboratory that can
perform genotyping regardless of the distance since the DNA remains
stable for years. Since the plasma LDL-C is elevated in most people
early in life it forms a target for primary prevention. Furthermore, the
recent availability of inexpensive non-patent drugs to reduce plasma
LDL-C makes therapy accessible to all parts of the world. This makes
it possible to initiate global early primary prevention of CAD. The
incorporation of the PRS into routine clinical practice would be a
paradigm shift in the prevention of this disease.

The PRS has been evaluated in over 1 million individuals and
individuals with the highest PRS (10% to20%) had a1to4 fold increased
risk for CAD. These evaluations were performed in large cohorts
previously phenotyped such as the UK Biobank or retrospectively in
large clinical trials. The PRS has not been incorporated into routine
clinical use and thus the PRS has not been assessed in individuals
or utilized to determine patient management. One such study was
initiated in 2021 and is currently enrolling individuals. The clinical
trial (NCT05169840) is registered with the federal government and
available at this website (https://clinicaltrials.gov/ct2/show/study/
NCT05169840%term=robert+roberts&draw=2&rank=1). The study
is referred to as genetic risk stratification for primary prevention of
CAD in Men and Pre- & Post-menopausal Women as outlined
briefly in Figure 2. Criteria for enrollment are males and females
between the ages of 30 to 60 years without known heart disease. The
PRS is determined based on a microarray containing 6.6 million
genetic risk variants. Individuals are classified into low, intermediate,
and high risk. Patients at high risk will receive genetic counseling
together with appropriate preventive measures to decrease their risk
for CAD. It is expected to enroll over 2,000 individuals in a period of
two years and an annual follow-up will be continued for 10 years.
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