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Abstract

BACKGROUND—State-of-the-art genetic risk interpretation for a common complex disease 

such as coronary artery disease (CAD) requires assessment for both monogenic variants—such as 

those related to familial hypercholesterolemia—as well as the cumulative impact of many common 

variants, as quantified by a polygenic score.
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OBJECTIVES—The objective of the study was to describe a combined monogenic and 

polygenic CAD risk assessment program and examine its impact on patient understanding and 

changes to clinical management.

METHODS—Study participants attended an initial visit in a preventive genomics clinic and 

a disclosure visit to discuss results and recommendations, primarily via telemedicine. Digital 

postdisclosure surveys and chart review evaluated the impact of disclosure.

RESULTS—There were 60 participants (mean age 51 years, 37% women, 72% with no known 

CAD), including 30 (50%) referred by their cardiologists and 30 (50%) self-referred. Two (3%) 

participants had a monogenic variant pathogenic for familial hypercholesterolemia, and 19 (32%) 

had a high polygenic score in the top quintile of the population distribution. In a postdisclosure 

survey, both the genetic test report (in 80% of participants) and the discussion with the clinician 

(in 89% of participants) were ranked as very or extremely helpful in understanding the result. 

Of the 42 participants without CAD, 17 or 40% had a change in management, including statin 

initiation, statin intensification, or coronary imaging.

CONCLUSIONS—Combined monogenic and polygenic assessments for CAD risk provided by 

preventive genomics clinics are beneficial for patients and result in changes in management in a 

significant portion of patients.
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Despite guideline-directed clinical risk calculators and preventive treatments, coronary 

artery disease (CAD) remains the leading cause of mortality, highlighting a need for 

earlier and better identification of people at risk.1,2 Clinical risk calculators such as the 

American College of Cardiology/American Heart Association Pooled Cohort Equations 

(PCE) estimate 10-year atherosclerotic cardiovascular disease (ASCVD) risk to guide 

patient risk discussion around initiating statin therapy to lower low-density lipoprotein 

cholesterol (LDL-C).3 However, the PCE and other tools are validated for use in patients 

aged at least 40 years or are dependent on the presence of clinical risk factors such as high 

blood pressure or diabetes mellitus.2 As CAD is a heritable disease4 and DNA is known 

from the time of birth, there is an opportunity to use genetic information to improve the 

identification of people at risk of CAD.

Genetic information augments our ability to identify people at high risk of CAD in at least 

3 ways, but it remains challenging to integrate into clinical practice. First, a “genome-first” 

approach can help stratify risk before the onset of clinical risk factors. Second, clinical risk 

and genetic risk are additive, and considering both provides the strongest risk prediction 

even in middle age.5,6 Third, individuals with high genetic risk derive greater relative and 

absolute protection from CAD from lipid-lowering therapies based on post hoc analyses 

of completed trials.7–9 Despite those potential benefits, returning genetic risk information 

to individuals in a preventive genomics framework requires more research to understand 

how risk is best communicated and its impact on clinical care and motivation for a lifestyle 

change.
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State-of-the-art interpretation of genetic risk for a common complex disease such as CAD 

requires reporting combined monogenic and polygenic assessments.10 Monogenic variants 

pathogenic for familial hypercholesterolemia are relevant to ~0.4% of the population 

who are at about a 3-fold increased risk of CAD,11,12 yet they remain underdiagnosed 

and undertreated in contemporary practice.13,14 Reporting monogenic risk results is well 

understood with existing guidelines and criteria,15 testing is currently performed clinically 

for patients with high LDL-C and family history,16 and familial hypercholesterolemia has 

been classified by the Center for Disease Control and Prevention as a tier 1 condition with 

potential for positive impact on public health.17 In contrast, a polygenic score for CAD is 

a quantitative measure of risk integrating the cumulative effect of many variants across the 

genome.18 Polygenic score stratifies risk in everyone in the population across a gradient, 

with individuals with high polygenic scores having an increased risk of CAD, sometimes 

equivalent to or higher than familial hypercholesterolemia.11,18 Unlike monogenic risk, 

optimal reporting of a polygenic score is more complex and is a recognized major gap that is 

recently being studied by our group and a few others.19–23

Our study sought to build on prior studies in at least 3 ways. First, no prior studies 

explored the combined monogenic and polygenic risk assessment of CAD in the context 

of a real-world preventive genomics clinic. Second, prior studies used older polygenic scores 

with a limited number of single nucleotide polymorphisms.19 In the present study, we use a 

more recent genome-wide polygenic score, which has improved power compared with older 

scores.10–12 Third, we describe a framework for reporting that promotes the understanding 

of risk results by both integrating it in a clinical visit and using reporting and educational 

tools that have been optimized through user experience testing.20 In the context of this clinic 

structure, we examined the impact of the combined monogenic and polygenic CAD risk 

assessment on patient understanding and changes in clinical management.

METHODS

PARTICIPANTS.

Participants were recruited from adult individuals who self-referred or were referred by 

a physician for genetic testing of CAD at the Massachusetts General Hospital Preventive 

Genomics Clinic. Visits occurred virtually or in person, the clinical genetic test was offered 

free of charge, and participants were seen by a medical doctor and/or a genetic counselor 

and completed surveys at enrollment and 1 follow-up visit (Supplemental Figure 1).

The study was approved by the Mass General Brigham Institutional Review Board (protocol 

number 2020P003088), and all participants provided consent to participate.

The authors attest they are in compliance with human studies committees and animal 

welfare regulations of the authors’ institutions and Food and Drug Administration 

guidelines, including patient consent where appropriate. For more information, visit the 

Author Center.
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GENETIC TESTING.

Participants provided their saliva samples at the clinic or remotely through a ship-to-home 

kit. Participants received low-coverage whole genome sequencing and a multigene next-

generation sequencing panel test from Color Health, Inc (“Color,” Burlingame, CA) under 

Clinical Laboratory Improvements Amendments (#05D2081492) and College of American 

Pathologists (#8975161) compliance.24,25 Monogenic test results for CAD were obtained 

by evaluating the presence of pathogenic or likely pathogenic variants in 3 familial 

hypercholesterolemia–related genes, LDLR, APOB, and PCSK9, from a broader monogenic 

testing panel. Variants were classified according to the American College of Medical 

Genetics and Genomics 2015 guidelines for sequence variant interpretation and signed out 

by a board-certified medical geneticist or pathologist.26

Polygenic score calculation was performed using a previously published score of CAD 

consisting of 6.6 million variants.11,24 To perform ancestry-based score normalization on 

the low-coverage whole genome sequencing data, Locating Ancestry from SEquence Reads 

was used to project the individual’s genetic data on a built-in ancestry reference panel 

of approximately 4,000 ethnically diverse samples. Then, a principal component–based 

linear model was constructed using a cohort of ~25,000 nonrelated individuals from the 

Color research database. The standardized residual of the score was used to calculate 

the normalized score, following correction for the first 10 principal components. Finally, 

the distribution of the score was verified to have a mean of approximately zero and a 

standard deviation of one, ensuring a normalized distribution. The results were reported 

as a percentile, 0th to 99th, each with increasing relative risk compared with the general 

population.20

RETURN OF RESULTS.

The results were returned virtually or in person during a follow-up visit with a cardiologist 

and/or a genetic counselor. During this visit, the clinicians disclosed the results of the test, 

discussed potential downstream implications, and documented the results in the electronic 

medical record. Participants were then sent a monogenic test result report from the genetic 

testing company, a dedicated polygenic score report for CAD,20 and a link to a polygenic 

score explainer website (http://polygenicscores.org/) via Patient Gateway, the hospital’s 

secure patient communication portal.

SURVEYS.

All participants were asked to complete 2 surveys—one at the time of enrollment (baseline 

survey—Supplemental Table 1) and another made available digitally following the return 

of results (postdisclosure survey—Supplemental Table 2). The baseline survey assessed 

the participant’s demographics, lifestyle, and dietary behaviors. The postdisclosure survey 

assessed the participant’s understanding of genetic test results according to the different 

resources provided, their perceived anxiety level as per the 6-item short-form of the 

Spielberg State-Trait Anxiety Inventory,27 and their intent to change their lifestyle and 

dietary behavior.
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STUDY OUTCOMES.

At enrollment, electronic medical records were reviewed to collect data on the participant’s 

relevant medical history, vital signs, laboratory values, imaging, and medication list. At 

follow-up, records were reviewed to document changes in clinical management following 

the return of results. Study outcomes included participants’ understanding of the genetic test 

results, participants’ intent to adopt a healthier lifestyle, and change in clinical management 

by the treating clinician, which included initiation or intensification of statin therapy or 

coronary imaging scan.

STATISTICAL ANALYSIS.

Statistical analysis was carried out using R software version 4.1.0 (R Foundation for 

Statistical Computing). Statistics were presented as proportions for categorical variables and 

as mean ± SD or median (IQR) for continuous variables. Findings were compared by sex, 

age group, referral pathway, CAD status, and responder status to postdisclosure survey. A 

chi-square test of independence or a Fisher exact test was used for categorical variables, and 

an unpaired t-test was used for continuous variables, with the level of statistical significance 

set at P < 0.050.

RESULTS

STUDY PARTICIPANTS.

We enrolled 60 participants (mean age 50.8 years, 37% women, 70% of European ancestry) 

between December 2020 and August 2021 (Table 1, Supplemental Figure 1). There were 

30 self-referred participants and 31 referred by a cardiologist, one of whom withdrew from 

the study, resulting in a total of 60 participants (Supplemental Table 3). Most clinic visits 

(93% of initial and 100% of disclosure visits) were performed virtually. Study participants 

were of higher socioeconomic status—65% reported more than $140,000 U.S. dollars in 

annual household income and 65% had graduate or professional degrees (Table 1). Most 

participants had no known history of CAD and were looking for a better evaluation of 

their risk because of strong family history or presence of clinical risk factors, but 28% 

of participants had a known diagnosis of CAD and enrolled with the hope of explaining 

their increased risk. As such, the study cohort was enriched for clinical CAD risk factors 

compared with the general population—67% with a first-degree relative with CAD or 

ischemic stroke, 60% with a history of hyperlipidemia, 18% with hypertension, and 5% with 

diabetes mellitus (Table 1).

The baseline survey was completed by 52 participants after a median duration of 1 day 

after the initial visit, and the postdisclosure survey was completed by 30 participants within 

a median of 18 days from receiving genetic testing results (Supplemental Figure 1). The 

participants had a healthy lifestyle at baseline without significant differences by referral 

pathway (Supplemental Table 4). For example, 86% met the exercise recommendations of 

the Physical Activity Guidelines for Americans,28 and 33% reported eating at least 2.5 

servings of vegetables and 2 servings of fruits daily, as recommended by the 2015 to 2020 

Dietary Guidelines for Americans (Table 1).29
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CLINICAL MONOGENIC AND POLYGENIC TEST RESULTS.

Combined monogenic and polygenic testing results were returned to 59 participants during 

the disclosure visit (Supplemental Figure 1). One participant received only monogenic test 

results due to sample failure. Two participants (3%) had a familial hypercholesterolemia 

variant, both of which were pathogenic variants in LDLR—c.820del (p.Thr274Hisfs*96) 

and c.1216C>A (p.Arg406=) (Figure 1A). The 2 familial hypercholesterolemia variant 

carriers were also found to have high polygenic scores, defined as being in the top quintile of 

the population distribution (Figure 1B).

Participant polygenic scores ranged from the 2nd to the 99th percentile (Supplemental 

Tables 5 and 6). The mean polygenic score percentile was higher in participants with CAD 

compared with those without CAD (76 vs 59; P = 0.044). In addition to the 2 monogenic 

carriers who also had a high polygenic score, 19 (32%) of participants had a high polygenic 

score, 30 (51%) had an intermediate score, defined as being in the middle 3 quintiles of 

the population distribution, and 8 (14%) had a low polygenic score, defined as being in the 

lowest quintile (Figure 1A). The mean polygenic score percentile did not differ between 

participants referred by a cardiologist and those who self-referred (70 vs 58, P = 0.119).

POSTDISCLOSURE UNDERSTANDING, FEELINGS, AND MOTIVATION FOR A LIFESTYLE 
CHANGE.

Thirty-six participants completed a digital postdisclosure survey and provided data for their 

understanding of the genetic test results based on the different resources available. The 

average polygenic score percentile did not differ between those who filled the postdisclosure 

survey and those who did not (61 vs 71; P = 0.211). Most participants found the various 

resources such as polygenic score report, explainer website, and virtual visit with a clinician 

“very” or “extremely” helpful to better understand their results (Table 2). Thirty-five (97%) 

described learning something valuable about their health.

The postdisclosure survey also assessed participants’ feelings through a rating of specific 

feelings statements. Most participants expressed a “moderate” or “very much” agreement 

with “I feel content” (83%), “I feel calm” (78%), and “I feel relaxed” (69%). Conversely, 

only 2 (6%) participants expressed a “moderate” or “very much agreement” with “I feel 

worried”, 2 (6%) expressed a “moderate” or “very much” agreement with “I feel tense”, and 

1 (3%) participant expressed a “moderate” or “very much” agreement with “I feel upset”.

With genetic risk communication and understanding, it is important that people develop 

motivation and intent to make positive lifestyle changes to reduce their risk. Among 

participants with a suboptimal diet at baseline (n = 25)—defined as lower than the 

recommended daily servings of fruits and vegetables29—17 (68%) participants expressed 

intent to improve their diet. Three participants had suboptimal physical activity at baseline—

defined as <150 minutes of moderate-intensity exercise per week, <75 minutes of vigorous-

intensity exercise per week, or an equivalent combination of both2—and all of them 

expressed intent to exercise more frequently after receiving the result (Table 3, Supplemental 

Table 7).
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CHANGE IN MANAGEMENT AMONG PARTICIPANTS WITHOUT CAD.

Despite the lack of clinical guidelines to initiate diagnostic or therapeutic interventions 

for CAD based on polygenic scores, physicians used the genetic test as an additional risk 

assessment tool in conjunction with clinical risk factors to guide additional interventions. 

Nearly half of participants without CAD (17 of 42 patients or 40%) had a change in 

management that fell into 2 categories (Central Illustration). First, there were changes in 

pharmacotherapy, including the prescription or intensification of lipid-lowering medications 

to prevent or delay CAD development. Second, there were diagnostic coronary imaging 

scans to assess for existing coronary plaque or measure a coronary calcium score, both 

of which can potentially incentivize the initiation or intensification of lipid-lowering 

medications (Figure 2, Supplemental Tables 8 and 9).2,3

Twenty-six participants did not have CAD and were not on a lipid-lowering medication 

at enrollment. Following genetic test results disclosure, 10 (38%) of them were prescribed 

a statin with the goal of lowering LDL-C levels and preventing or delaying the onset of 

CAD (Figure 2, Supplemental Table 8). All 10 of those participants had LDL-C levels 

above 100 mg/dL and had at least 1 additional risk factor for CAD, including a body mass 

index above 25 kg/m2 (n = 9), a first-degree relative with ASCVD (n = 8), hyperlipidemia 

managed with lifestyle modifications only (n = 5), a history of cigarette smoking (n = 2), 

and hypertension (n = 1). Notably in those participants, the PCE 10-year estimated ASCVD 

risk alone would not have resulted in recommending a statin prescription. Only 2 of the 10 

participants had a PCE 10-year estimated ASCVD risk ≥5%, a guideline-accepted threshold 

for shared decision-making around the initiation of statin.2 The remaining were either below 

that threshold (n = 5) or their 10-year ASCVD risk could not be estimated (n = 3) because 

they were younger than the age cutoff for which the calculator is validated for use.2

Another 10 participants without CAD were already on a low- or moderate-intensity statin at 

enrollment. Of those, 2 (20%) had their statin dose intensified to a high-intensity statin to 

achieve lower LDL-C (Figure 2, Supplemental Table 8). Finally, there were no participants 

without CAD on a statin with a low polygenic score, and as such, de-escalation of statin 

therapy was not seen.

As for recommendations for coronary imaging scans among 32 eligible participants without 

diagnosed CAD and without any coronary imaging scan within the last 5 years, 6 (19%) 

had a coronary imaging scan recommended following the return of results via a personalized 

approach (Figure 2, Supplemental Tables 8 and 10).

Changes in clinical management occurred more frequently in younger participants—7 of 10 

(70%) in the 20 to 39 years age group, 9 of 23 (39%) in the 40 to 59 years age group, and 

1 of 9 (11.1%) in the >60 years age group (P = 0.032). There were no differences by sex or 

referral pathway (Supplemental Table 11).

RETURN OF GENETIC TEST RESULTS TO PARTICIPANTS WITH KNOWN CAD.

Seventeen (28%) participants had known CAD at enrollment, were followed by a 

cardiologist, and had their cardiovascular risk factors optimized. As such, there were no 

changes in management following the return of results. Among participants with CAD and a 
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high polygenic score, 8 (80%) had discussions with the clinician around the consideration of 

genetic testing for their first-degree relatives with no diagnosed CAD. Furthermore, 8 (89%) 

of those with CAD who completed the postdisclosure survey reported that they learned 

valuable information after disclosure of genetic test results.

DISCUSSION

In this study, we described the return of a combined monogenic and polygenic risk result 

for CAD as part of a clinical assessment in a preventive genomics clinic and examined its 

impact on the understanding of genetic test results, intent for a healthy lifestyle, and change 

in clinical management. This comprehensive test identified 35% of participants as being at 

high genetic risk for CAD, defined as having a pathogenic familial hypercholesterolemia 

variant, or a polygenic score in the top quintile of the general population distribution 

for polygenic scores (Central Illustration). The test also identified 3% of the participants 

who were predisposed to CAD because of both a pathogenic familial hypercholesterolemia 

variant and a high polygenic score. Identifying individuals at high genetic risk, particularly 

early in life and before the onset of clinical risk factors, is a major potential benefit 

of genetic risk assessment.18 Few prior studies have focused on the implementation of 

such a strategy in the context of a preventive genomic framework,19,30 especially using a 

combined monogenic and polygenic assessment.31 Large-scale efforts for polygenic score 

implementation are underway by groups such as the eMERGE Network of investigators and 

Our Future Health.32,33

Understanding genetic risk and subsequently associating one’s risk with an intent to 

make positive lifestyle changes is an important first step that needs to be achieved with 

reporting.23 We provided one generalizable framework of how results could be disclosed in 

a way that enhances understanding by focusing on the use of rich educational and reporting 

tools and coupling the disclosure of results with a telemedicine visit that allows for questions 

and answers. Participants found the resources provided in this study helpful in enhancing 

their understanding of their genetic risk. Increased intent to make positive lifestyle changes 

was also seen in this study following the disclosure of the combined genetic test result. It 

is not clear that the return of genetic high-risk results is always motivating for individuals 

to make lifestyle changes.34 For example, it is conceivable that individuals might interpret 

results negatively as being destined to have high risk. In our study, most participants (69%) 

expressed feeling content, relaxed, or calm, and only 3 participants (8%) expressed feeling 

worried, tense, or upset. Although observations in this uncontrolled study are limited by 

selecting participants who are already motivated to understand their risk and as such act 

positively on it, the findings are reassuring for the intent to pursue a healthier lifestyle and 

the absence of unintended effects such as fear arousal, consistent with prior studies.34,35 

More studies are needed to better understand the impact of the combined monogenic and 

polygenic risk assessment on participant lifestyle change through a randomized approach, 

a more diverse study sample, and prospective follow-up to identify whether participants act 

on their intent. The learnings from this study however suggest that coupling the result with 

rich education through a clinical visit, which includes counseling, an educational polygenic 

score report, and companion tools, such as our polygenic score explainer website is one 

approach that might enhance positive behavior change after returning a high-risk result. We 
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also showed that the experience could be delivered entirely virtually through telemedicine, 

at-home genetic testing kits, and digital communication, as was the case for 57 (95%) of our 

study participants.

Among participants with no known diagnosis of CAD, there was a notable change in 

management aimed at primary prevention and the assessment of subclinical CAD following 

the disclosure of the genetic risk results. Nearly half of participants with no existing CAD 

were recommended to initiate a statin, intensify statin therapy, or pursue additional coronary 

imaging scans to potentially incentivize statin initiation (Central Illustration). Our study 

illustrated a high tendency to prescribe statin therapy to prevent or delay the onset of 

CAD upon return of high polygenic score result, consistent with prior studies.19,30 The vast 

majority of those who had a change in statin prescription would not have been detected 

by a clinical risk calculator alone. This is consistent with prior data from our group 

and others showing that current guidelines are limited in identifying people at risk and 

polygenic scores for CAD can improve the performance of clinical risk calculators.6,36,37 

Given this opportunity for a clinical utility of combined monogenic and polygenic risk 

assessment, future studies could use a similar implementation framework to design protocols 

to prospectively study individuals who do not meet clinical criteria of risk.

STUDY LIMITATIONS.

First, participants are from a high educational and economic background and are therefore 

more likely to reflect a subtype of the general population that is highly engaged in 

preventive medicine. Second, although more than a quarter of participants identified as 

South or East/Southeast Asian, our cohort lacked diversity in other underrepresented 

minority populations. There is a need to further explore the utility of this combined genetic 

test and the implications of returning results in larger and more diverse populations. Third, 

although participants were asked to fill the baseline and postdisclosure surveys immediately 

after the clinic visits because of the virtual nature of clinic visits and the online delivery 

of surveys, there were missing surveys, and surveys completed at variable times after a 

visit. This increases the potential for recall bias in this study and highlights a limitation of 

telemedicine-based research as virtual interactions are likely to have lower engagement than 

in-person visits.

CONCLUSIONS

We provide a generalizable framework for combined monogenic and polygenic risk 

disclosure in a clinical setting that could inform future clinical implementation and research. 

With continued evidence emerging on the role of polygenic scores in improving risk 

interpretation for a common complex disease such as CAD, implementation models are 

critical in helping to understand clinical utility. In the context of CAD, our results suggest 

that combined testing of monogenic and polygenic drivers as part of a clinical visit is 

feasible and understandable to people. Testing also identified individuals who may benefit 

from preventive therapies or additional diagnostic testing resulting in a change in clinical 

management in participants at high inherited risk, especially when other clinical assessment 

tools failed to highlight their increased risk.
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ASCVD atherosclerotic cardiovascular disease

CAD coronary artery disease
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PCE pooled cohort equations
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PERSPECTIVES

COMPETENCY IN MEDICAL KNOWLEDGE:

CAD is a leading cause of mortality, and there is an increased need for better 

identification of people at risk. State-of-the-art genetic risk interpretation for CAD 

requires assessment for both monogenic variants—such as those related to familial 

hypercholesterolemia—as well as the cumulative impact of many common variants, as 

quantified by a polygenic score. A combined monogenic and polygenic risk assessment 

for CAD can identify individuals at a high inherited risk for CAD, especially those 

harboring a familial hypercholesterolemia variant and/or with an elevated polygenic 

score, even before overt manifestation of traditional risk factors for CAD. Individuals 

who performed a combined genetic risk assessment for CAD expressed learning 

something valuable and developed motivation and intent to make positive lifestyle 

changes to reduce their risk to develop CAD. A combined monogenic and polygenic 

risk assessment could impact clinician decision-making on preventive interventions such 

as statin initiation, statin intensification, and coronary imaging to assess for existing 

coronary plaque and incentivize statin therapy optimization.

TRANSLATIONAL OUTLOOK:

Additional research is needed to assess the benefit and utility of integrating a combined 

monogenic and polygenic test into clinical risk assessment algorithms for the prevention 

of CAD.
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FIGURE 1. Combined Monogenic and Polygenic Risk Disclosure for Coronary Artery Disease
(A) Results of combined monogenic and polygenic risk assessment for coronary artery 

disease; a high polygenic score is defined as being in the 80th to 99th percentile, an 

intermediate polygenic score as being in the 20th to 79th percentile, and a low polygenic 

score as being in the 0 to 19th percentile of the population distribution of polygenic scores. 

(B) Illustration of genomic risk for coronary artery disease by polygenic score category and 

familial hypercholesterolemia variant carrier status. The arrows and black dots indicate the 

participants’ genetic risk, and the larger arrows highlight the participants with both high 

polygenic scores and familial hypercholesterolemia variants. B is partially reproduced from 

Fahed et al.10 CAD = coronary artery disease; FH = familial hypercholesterolemia.
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FIGURE 2. Impact of Combined Monogenic and Polygenic Risk Assessment on Clinical 
Management (N = 42)
Figure showing the proportion of participants without coronary artery disease who had 

a change in clinical management following the disclosure visit. Of the 42 participants 

without CAD, 17 had a change in management, including changes in pharmacotherapy and 

diagnostic testing. Of the 26 not on a statin at baseline, 10 (38%) were recommended to 

initiate statin therapy. Of the 10 on a moderate-intensity statin at baseline, 2 (20%) were 

recommended to increase their statin dosage. Of the 32 who did not have a coronary imaging 

scan in the last 5 years, 6 (19%) were recommended to undergo a coronary imaging scan. 

Percentages are based on the respective eligible population size. The polygenic score range 

shows the scores of the participants who had the respective intervention proposed. FH = 

familial hypercholesterolemia.
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CENTRAL ILLUSTRATION. Combined Monogenic and Polygenic Risk Assessment and 
Disclosure Can Identify Individuals at High Inherited Risk for Coronary Artery Disease, 
Encourage Intent to Have a Healthier Lifestyle, and Guide Initiation of Preventive Therapy
A clinical test inclusive of both monogenic and polygenic risk for coronary artery disease 

was returned to participants. Three percent of participants had a monogenic variant 

pathogenic for familial hypercholesterolemia and 32% had a polygenic score in the top 

quintile of the population distribution. Participants were also asked to complete 2 surveys, 

1 at baseline and 1 following disclosure of genetic test results. In the postdisclosure survey, 

Participants expressed intent to make positive lifestyle changes. Most participants stated 
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that they learned something valuable about their health. Nearly half of participants without 

coronary artery disease had a change in management including statin initiation, statin 

intensification, or coronary imaging following the Disclosure of Results. CAD = coronary 

artery disease.
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TABLE 1

Baseline Characteristics of Study Participants

All Participants (N = 60) With Coronary Artery 
Disease (n = 17)

Without Coronary Artery 
Disease (n = 43)

Demographics

 Age at enrollment, y 50.83 ± 13.28 55.35 ± 13.78 49.05 ± 12.80

 Female 22 (36.7) 3 (17.6) 19 (44.2)

 Self-reported race and ancestry

  European 42 (70.0) 13 (76.5) 29 (67.4)

  South Asian 15 (25.0) 4 (23.5) 11 (25.6)

  East/Southeast Asian 2 (3.3) 0 (0.0) 2 (4.7)

  Middle Eastern/North African/ West Asian 1 (1.7) 0 (0.0) 1 (2.3)

 Prior genetic test done 18 (30.0) 5 (29.4) 13 (30.2)

Socioeconomic factors

 Annual household income

  <79,000, US$ 2 (3.8) 0 (0.0) 2 (5.3)

  80,000–139,999, US$ 10 (19.2) 1 (7.1) 9 (23.7)

  140,000 or more, US$ 34 (65.4) 12 (85.7) 22 (57.9)

  Prefer not to answer 6 (11.5) 1 (7.1) 5 (13.2)

 Highest degree achieved

  Post-high school training 4 (7.7) 3 (21.4) 1 (2.6)

  College degree 14 (26.9) 2 (14.3) 12 (31.6)

  Graduate or professional degree 34 (65.4) 9 (64.3) 25 (65.8)

Risk factors for CAD

 Hyperlipidemia 36 (60.0) 13 (76.5) 23 (53.5)

 Hypertension 11 (18.3) 5 (29.4) 6 (14.0)

 Diabetes mellitus 3 (5.0) 2 (11.8) 1 (2.3)

 ASCVD in a first-degree relative 40 (66.7) 13 (76.5) 27 (62.8)

 10-y estimated ASCVD risk category in participants without CAD

  Low 21 (72.4) NA 21 (72.4)

  Borderline 2 (6.9) NA 2 (6.9)

  Intermediate 5 (17.2) NA 5 (17.2)

  High 1 (3.4) NA 1 (3.4)

Lifestyle and diet

 Weekly exercise meets guidelines 44 (86.3) 14 (100.0) 30 (81.1)

 Vegetable and fruit intake meets guidelines 17 (33.3) 5 (35.7) 12 (32.4)

 BMI, kg/m2 26.27 ± 5.22 25.68 ± 4.51 26.49 ± 5.50

 Smoking status

  Current smoker 0 (0) 0 (0) 0 (0)

  Former smoker 15 (25.0) 4 (23.5) 11 (25.6)

  Never smoker 45 (75.0) 13 (76.5) 32 (74.4)

Laboratory values available at baseline 52 (86.7) 14 (82.4) 38 (88.4)
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All Participants (N = 60) With Coronary Artery 
Disease (n = 17)

Without Coronary Artery 
Disease (n = 43)

 Total cholesterol, mg/dL 177.70 ± 53.11 125.38 ± 27.72 196.08 ± 47.40

 LDL-C, mg/dL 96.72 ± 43.43 57.50 ± 23.17 111.16 ± 40.18

 HDL-C, mg/dL 59.86 ± 14.87 55.15 ± 18.62 61.56 ± 13.16

 Triglycerides, mg/dL 104.66 ± 56.13 79.23 ± 52.13 114.38 ± 55.22

CAD and lipid-lowering therapy

 CAD at recruitment 17 (28.3) 17 (100.0) 0 (0)

 Statin therapy at recruitment 33 (55.0) 16 (94.1) 17 (39.5)

 Ezetimibe therapy at recruitment 1 (1.7) 1 (100.0) 0 (0.0)

 PCSK9 inhibitor at recruitment 4 (6.7) 3 (17.6) 1 (2.3)

Values are mean ± SD or n (%).

ASCVD = atherosclerotic cardiovascular disease; BMI = body mass index; CAD = coronary artery disease; HDL-C = high-density lipoprotein 
cholesterol; LDL-C = low-density lipoprotein cholesterol; PCE = pooled cohort equations; PCSK9= proprotein convertase subtilisin/kexin type 9.
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