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Cardiovascular Risk Assessment in
the Older Athlete

Alec J. Moorman, MD,*" Larry S. Dean, MD," Eugene Yang, MD," and Jonathan A. Drezner, MD*

Context: Limited data are available to guide cardiovascular screening in adult or masters athletes (>35 years old). This
review provides recommendations and the rationale for the cardiovascular risk assessment of older athletes.

Evidence Acquisition: Review of available clinical guidelines, original investigations, and additional searches across
PubMed for articles relevant to cardiovascular screening, risk assessment, and prevention in adult athletes (1990-2020).

Study Design: Clinical review.
Level of Evidence: Level 3.

Results: Atherosclerotic coronary artery disease (CAD) is the leading cause of exercise-induced acute coronary syndromes,
myocardial infarction, and sudden cardiac death in older athletes. Approximately 50% of adult patients who experience
acute coronary syndromes and sudden cardiac arrest do not have prodromal symptoms of myocardial ischemia. The risk

of atherosclerotic cardiovascular disease (ASCVD) can be estimated by using existing risk calculators. ASCVD 10-year risk

is stratified into 3 categories: low-risk (£10%), intermediate-risk (between 10% and 20%), and high-risk (>20%). Coronary
artery calcium (CAC) scoring with noncontrast computed tomography provides a noninvasive measure of subclinical CAD.
Evidence supports a significant association between elevated CAC and the risk of future cardiovascular events, independent
of traditional risk factors or symptoms. Statin therapy is recommended for primary prevention if 10-year ASCVD risk is
>10% (intermediate- or high-risk patients) or if the Agatston score is >100 or >75th percentile for age and sex. Routine stress
testing in asymptomatic, low-risk patients is not recommended.

Conclusion: We propose a comprehensive risk assessment for older athletes that combines conventional and novel
risk factors for ASCVD, a 12-lead resting electrocardiogram, and a CAC score. Available risk calculators provide a 10-year
estimate of ASCVD risk allowing for risk stratification and targeted management strategies. CAC scoring can refine risk
estimates to improve the selection of patients for initiation or avoidance of pharmacological therapy.
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igher levels of physical activity and fitness are associated

with lower all-cause mortality, cardiovascular disease

(CVD), and prevalence of several known
malignancies,*303740:436265,74.75.80 Despite the substantial health
benefits provided by regular physical activity, intense exercise
may paradoxically act as a trigger for life-threatening ventricular
arrhythmias in the presence of underlying CVD. Sudden cardiac
death (SCD) is the leading cause of sport- and exercise-related
mortality in athletes."***

Preparticipation cardiovascular screening aimed at the

detection of disorders associated with SCD is universally
supported by major medical societies.”'"">*** However, limited

data are available to guide recommendations for the
cardiovascular risk assessment of older or masters athletes
(235 years old). We present our program and rationale for the
cardiovascular risk assessment of older athletes.

SCD IN OLDER ATHLETES

Screening strategies must be tailored to the target population
and the specific disorders at highest risk. SCD in young athletes
is caused by a variety of structural and electrical disorders of the
heart, including cardiomyopathies, ion channel disorders,

. . . P 23,29,61
coronary anomalies, and acquired cardiac conditions.” % 1
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adult and senior athletes, atherosclerotic coronary artery disease
(CAD) is the primary condition leading to major adverse
cardiovascular events.'*

Exercise-induced acute coronary syndromes result from
atherosclerotic plaque disruption and coronary thrombosis in
most athletes.”” Approximately 50% of patients who
experience acute myocardial infarction and sudden cardiac
arrest (SCA) do not have preexisting symptoms or a known
history of CAD.*®* 1n long-term endurance athletes, SCA and
myocardial ischemia also can occur from “demand” ischemia
because of an imbalance between oxygen supply and demand
resulting from stable calcified plaque and a fixed coronary
stenosis.” In a study of US marathon and half-marathon races,
none of the runners with SCA with serious coronary
atherosclerosis had angiographic evidence of acute plaque
rupture or thrombus. In the US military, the annual risk of SCD
was 1 in 7300 for active personnel 235 years old and increased
with age, approaching 1 in 1000 around age 50 years."

In athletes aged >35 years, more than 80% of all SCD is due to
atheromatous CAD, and vigorous physical exertion is associated
with an increased risk of acute myocardial infarction and
SCD. 2455357767883 The athletes at greatest risk are those with
little or no background in systematic training, and only 50% of
middle-aged athletes who die suddenly from atherosclerotic
CAD have prodromal symptoms suggestive of myocardial
ischemia. > Thus, a cardiovascular risk assessment aimed at
detecting occult CAD is necessary to effectively identify and
mitigate CVD risk in older athletes.
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CARDIOVASCULAR RISK ASSESSMENT

The patient’s risk of atherosclerotic cardiovascular disease
(ASCVD) should be stratified into high-, intermediate-, or low-
risk categories by estimating the 10-year risk of heart attack or
stroke using existing risk calculators (Figure 1). A 10-year risk
>20% is high risk, <10% is low risk, and between 10% and 20%
is intermediate risk. The most comprehensive risk assessment
combines a coronary artery calcium (CAC) score with
conventional risk markers for ASCVD. CAC scoring with
noncontrast computed tomography provides a noninvasive
measure of subclinical CAD and offers a promising method to
assess ASCVD risk in older athletes.

The conventional cardiovascular risk assessment was derived
from the Framingham study and subsequently refined with
other large cohort studies. Standard elements in a risk
assessment include age, sex, race, diabetes status, blood
pressure (BP) or treated hypertension, lipid values, and tobacco
use. It is recommended that 10-year ASCVD risk is calculated for
all patients. The Framingham risk calculator is a well-validated
tool, but only predicts the risk of heart attack and was derived
from a less diverse cohort and so is less generalizable.” The
American College of Cardiology/American Heart Association
(ACC/AHA) Pooled Cohort Risk Calculator was developed
utilizing multiple and more diverse cohorts, and incorporates
stroke as an end point in addition to myocardial infarction.”
The ACC/AHA risk calculator has been shown to overestimate

risk, to variable degrees depending on the cohort
studied.****% Other available risk calculators include
Astronaut Cardiovascular Health and Risk Modification (Astro-
CHARM) and Multi-Ethnic Study of Atherosclerosis (MESA), each
of which incorporates the CAC score in addition to traditional
risk factors.® The Astro-CHARM calculator includes stroke,
whereas the MESA calculator only predicts coronary heart
disease risk. When a coronary calcium scan is available, the
Astro-CHARM and MESA calculators provide the most
comprehensive estimate of ASCVD risk. If a coronary calcium
scan is not available and only conventional risk factors are
known, the ACC/AHA risk estimator should be used.

RISK ENHANCERS

Standard risk assessment can be modified by identifying risk-
enhancing factors. This is most advantageous for intermediate-
risk patients who may be reclassified in a way that influences
management decisions (eg, initiating statin therapy). Commonly
used ancillary laboratory tests include high-sensitivity C-reactive
protein (hsCRP), lipoprotein(a) (Lp(a)), and advanced
lipoprotein analysis (cholesterol particle size and number). Risk-
enhancing factors according to the ACC/AHA guidelines are
shown in Table 1.

High-Sensitivity C-Reactive Protein

hsCRP is a nonspecific serum marker of inflammation that is
associated with increased risk of ASCVD events.” hsCRP is
associated with several other CV risk factors and inflammatory
markers; and, after adjustment for conventional risk factors, hsCRP
is modestly associated with coronary heart disease and ischemic
stroke.”*! The Reynolds risk score is a validated CV risk calculator
that incorporates hsCRP and has been shown to have better
calibration and discrimination when compared with the
Framingham model.”®7* The JUPITER trial tested the hypothesis
that rosuvastatin would reduce CV events in patients with
nonelevated low-density lipoprotein (LDL; <130 mg/dL) and hsCRP
>2 mg/! 1.9 The study population was intermediate risk (event rate
~1% per year, or estimated 10% event rate over 10 years). The trial
was stopped early because of a statistically significant relative risk
reduction of the composite primary end point (HR 0.56, 95% CI
0.46-0.69, P < 0.001) and all-cause mortality (HR 0.8, 95% CI 0.67-
0.97, P=0.02)."" For the hard end point of myocardial infarction,
stroke, or death, the 5-year number needed to treat was 29.”" The
CANTOS trial of canikinumab, an interleukin inhibitor, also showed
that treatment significantly decreased ASCVD events in patients
with prior myocardial infarction and high hsCRP.” Because hsCRP
is a nonspecific marker of inflammation, interpretation can be
confounded by concurrent illness.

Lipoprotein(a)

Lp(a) is an atherogenic, pro-inflammatory LDL-like lipoprotein
composed of apolipoprotein B-100 (ApoB) covalently bound to
apolipoprotein(a).” Levels are genetically determined, with
minimal dietary or environmental influences.” Genetic and
epidemiologic studies have identified Lp(a) as an independent
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CARDIOVASCULAR WELLNESS & PREVENTION PROGRAM

( CENTER FOR PATIENTS e §
SPORTS CARDIOLOGY 3570 years old UW Medicine
- Physically active/regular exercise HEART INSTITUTE
UW Medicine No pre-existing coronary disease
LABS STUDIES OFFICE VISIT
* Lipid panel ¢ CT coronary artery * Exercise vital sign
* HgbAlC calcium score » Symptom and family
* CRP * Resting 12-lead ECG history
* Lipoprotein(a) * Physical examination
* Comprehensive
metabolic panel

\ |
I

10-YEAR ASCVD RISK CALCULATORS

ACC ASCVD Risk Estimator Plus?
MESA 10-Year CHD Risk with Coronary Artery Calcification?

Astro-CHARM 10-Year ASCVD Risk Calculator with Coronary Artery Calcium?

Agaston 275t percentile for age/sex score

LOW RISK INTERMEDIATE RISK HIGH RISK
10-year risk €10% and 10-year risk 10-20% or 10-year risk 220% or
Agatston score 1-100 Agatston score 101-400 Agatston score >400

Reclassification for 0 Agatston score

v

* New exercise program
High-risk ethnicity Rres

Chronic kidney disease
Chronic inflammatory
conditions

Heart healthy diet Heart healthy diet Cardiology consultation
Moderate to vigorous exercise Optimize BP control Heart healthy diet
Optimize BP control Moderate- to high-dose statin Optimize BP control
Consider moderate dose statin if Consider daily aspirin High-dose statin
10-year risk 5-10% and: i o
= hsCRP 32 Consider cardiac stress test if Paily asp¥io

Consider cardiac stress test if
e Lp(a) 250 mg/dl e  FamHx of premature
e  CACS>1 (and age <55) ASCVD * Agaston score >400
e  FamHx premature ASCVD e Agatston score >300 or * High intensity exercise
¢ Metabolic syndrome >75% for age/sex
L]
L]
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Figure 1. Cardiovascular wellness and prevention program. ACC, American College of Cardiology; ASCVD, atherosclerotic
cardiovascular disease; Astro-CHARM, Astronaut Cardiovascular Health and Risk Modification; BP, blood pressure; CACS, coronary
artery calcium score; CHD, coronary heart disease; CRP, C-reactive protein; CT, computed tomography; ECG, electrocardiogram;
FamHx, family history; HgbA1C, hemoglobin A1C; hsCRP, high-sensitivity C-reactive protein; Lp(a), lipoprotein(a); MESA, Multi-
Ethnic Study of Atherosclerosis.

'http://tools.acc.org/ASCVD-Risk-Estimator-Plus/4#!/calculate/estimate/

*https://www.mesa-nhibi.org/MESACHDRisk/MesaRiskScore/RiskScore.aspx

*http://astrocharm.org/calculator-working/

risk factor for ASCVD, and strongly suggest causality. When >30 mg/dL a risk factor.”” There are no Food and Drug
assessed as a continuous variable, there is a 16% relative risk Administration-approved therapies to specifically lower Lp(a),
increase per standard deviation above the mean."” American but niacin and PCSK9 inhibitors have been shown to lower
and European lipid guidelines define a level 250 mg/dL as levels by 20% to 30%.%%* Statins increase Lp(a), but are still
abnormal, while the Canadian guidelines consider a level recommended for net benefit of LDL cholesterol (LDL-C)


http://tools.acc.org/ASCVD-Risk-Estimator-Plus/#!/calculate/estimate/
https://www.mesa-nhlbi.org/MESACHDRisk/MesaRiskScore/RiskScore.aspx
http://astrocharm.org/calculator-working/
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Table 1. Risk-enhancing factors

e Family history of premature ASCVD (male <55 years, female <65 years)

e Primary hypercholesterolemia (LDL-C 160-189 mg/dL, non-HDL-C 190-219 mg/dL)

e |Metabolic syndrome

e Chronic kidney disease (eGFR 15-59 mL/min/1.73 m?, not on dialysis)

e Chronic inflammatory conditions such as psoriasis, RA, or HIV

e History of premature menopause and pregnancy-associated conditions such as preeclampsia

e High-risk race/ethnicities (eg, South Asian)

e Lipid/biomarkers

o Persistently elevated triglycerides >175 mg/dL

o  Elevated hsCRP >2 mg/dL

o Elevated Lp(a) =50 mg/dL or >125 nmol/L

© Elevated ApoB >130 mg/dL

° ABI<0.9

ABI, ankle-brachial index; ApoB, apolipoprotein B; ASCVD, atherosclerotic cardiovascular disease; eGFR, estimated glomerular filtration rate; HDL-C, high-
density lipoprotein cholesterol; HIV, human immunodeficiency virus; hsCRP, high-sensitivity C-reactive protein; LDL-C, low-density lipoprotein cholesterol;

Lp(a), lipoprotein(a); RA, rheumatoid arthritis.

lowering.” Utilization of Lp(a) is not well defined in routine
clinical practice, but can be useful to inform treatment decisions
in patients with a strong family history of premature
atherosclerosis but who otherwise have low or intermediate risk
based on conventional risk markers. In an exploratory analysis
of the FOURIER trial of evolocumab in secondary prevention,
there was a significant association between achieved Lp(a) level
and major CV events.” Elevated Lp(a) was not required for
enrollment in the PCSK9 inhibitor outcome trials, and targeted
studies for patients with high Lp(a) are underway.”

Advanced Lipoprotein Testing

Advanced lipoprotein panels report a panel of lipid subfractions,
including LDL particle size, particle number, and ApoB. LDL
particle number is independently associated with atherosclerosis,
and some athletes have discordant lipid profiles where LDL-C
concentration is relatively normal but LDL particle number is
high.'*” Studies™* have failed to show increased risk
discrimination when added to a conventional risk assessment.
Neither the ACC/AHA prevention guidelines nor the cholesterol
treatment guidelines recommend testing LDL particle size or
number.“* Non-HDL-C levels derived from a standard lipid
panel have nearly identical risk prediction compared with ApoB
levels, and the National Lipid Association endorse either as an
optional secondary target after LDL-C."*% The European Society
of Cardiology lipid guidelines recommend ApoB testing,
particularly in people with high triglycerides, diabetes, obesity,
metabolic syndrome, or very low LDL-C.*

CAC SCAN

CAC scoring quantifies the “burden” of calcified atherosclerotic
plaque and provides prognostic value.”” CAC is quantified as the
Agatston score; score >400 is severe, 101 to 400 is moderate, 11
to 100 is mild, and 1 to 10 is minimal. Robust evidence supports
a significant association between elevated CAC and the risk of
future ASCVD, independent of traditional risk factors or
symptoms.”” Thus, establishing the presence and severity of CAC
may help identify athletes most likely to benefit from medical
therapy for the primary prevention of adverse cardiovascular
outcomes. CAC scoring can also reclassify risk estimates and
improve selection of patients for initiation or avoidance of statin
therapy.""™ CAC score is most useful when used in intermediate
risk patients, for whom a low score would reclassify them as low
risk or a high score would reclassify them as high risk.

When interpreting a CAC score in an athlete, it is important to
consider the differences that have been observed in athletes
compared with nonathletic cohorts. Studies"" of endurance
athletes not only demonstrate a higher prevalence of CAC
compared with matched nonathletes with similar risk profiles
but also suggest coronary plaque composition in athletes is
more benign and comprised of more calcified and stable
plaque. In a study’' of masters endurance athletes with a low
Framingham risk score, 11% of subjects had a high CAC score
(2300), and 7.5% had luminal stenosis >50%. In a large study*
of 21,758 healthy men from the Cooper Clinic preventive
medicine facility, higher levels of self-reported physical activity
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Table 2. Key points in the cardiovascular risk assessment and management of older athletes

e |nadult athletes >35 years old, CAD is the primary cause of major adverse cardiovascular events.

e A CAC scan quantifies the burden of calcified atherosclerotic plaque and provides important prognostic value.

examination, 12-lead ECG, and CAC score.

e A comprehensive risk assessment for CVD in older athletes includes a review of conventional risk markers, physical

Astro-CHARM, or MESA calculators.

e 10-year risk of ASCVD should be estimated for adult athletes using a validated risk calculator such as the ACC/AHA,

e (CAC scoring or risk-enhancing factors such as hsCRP and Lp(a) may be used to reclassify or revise the risk assessment.

e Studies of endurance athletes not only demonstrate higher prevalence of CAC compared with nonathletes but also suggest
coronary plaque composition in athletes is more stable and may not confer the same risk.

e Lifestyle interventions are recommended to optimize cardiovascular health.

e Blood pressure should be optimally controlled to reduce CVD risk.

e Statin therapy is recommended if 10-year risk of ASCVD is >10% and considered if risk is >7.5%.

e Low-dose aspirin 75-100 mg daily can be considered for athletes with high ASCVD risk and low bleeding risk.

e Stress testing is recommended for athletes with symptoms concerning for ischemic heart disease.

e Stress testing may be considered for asymptomatic athletes with high ASCVD risk (eg, markedly elevated CAC score >400).

for valvular heart disease or cardiomyopathy.

e Echocardiography or cardiac MRI is recommended for athletes with physical examination or ECG abnormalities concerning

ACC/AHA, American College of Cardiology/American Heart Association; ASCVD, atherosclerotic cardiovascular disease; Astro-CHARM, Astronaut Cardio-
vascular Health and Risk Modification; CAC, coronary artery calcium; CAD, coronary artery disease; CVD, cardiovascular disease; ECG, electrocardiogram;
hsCRP, high-sensitivity C-reactive protein; Lp(a), lipoprotein(a); MESA, Multi-Ethnic Study of Atherosclerosis; MRI, magnetic resonance imaging.

were associated with higher CAC, but in the high-activity cohort
(23000 MET-min/week), CAC score was not associated with
all-cause or CVD mortality. In addition, the study found that for
every level of CAC, higher cardiovascular fitness was associated
with lower CVD mortality. The converse was also true; for any
level of cardiovascular fitness, a lower CAC score was associated
with a lower risk of cardiovascular events."* Exercise appears to
influence plaque composition, and this may be 1 of the
mechanisms for attenuated cardiovascular risk from exercise. It
may be that CAC is a useful risk assessment tool for sedentary
patients and low-volume exercisers, but has reduced
discrimination for high-volume exercisers and competitive
endurance athletes.

MANAGEMENT

Key points for the cardiovascular risk assessment and
management of older athletes are summarized in Table 2.

Lifestyle Interventions

Adult athletes should be counseled on lifestyle interventions to
improve their cardiovascular health. Dietary recommendations
can be tailored to the specific athlete, but there is strong evidence
that a Mediterranean or plant-based diet low in saturated fats

reduces ASCVD risk.”** A low-salt Dietary Approaches to Stop
Hypertension dietary pattern is recommended for those with high
BP." The relationship between exercise volume and intensity and
cardiovascular risk is complex, and an in-depth discussion is
outside the scope of this review. ACC/AHA guidelines
recommend at least 150 minutes of moderate-intensity, or 75
minutes of vigorous-intensity exercise per week for optimal
cardiovascular health.” Assisting patients to safely improve
cardiorespiratory fitness may have additional benefit as higher
levels of cardiorespiratory fitness are associated with longevity
and lower all-cause mortality.® All adults should be screened for
tobacco use, and tobacco status should be reported as a vital
sign.* Tobacco avoidance is urged, and a combination of behavior
therapy and pharmacotherapy is indicated to maximize quit rates
(Class I, LOE [level of evidence] A)."

Medical Therapy

Statin therapy is recommended for primary prevention if 10-year
ASCVD risk is >210% (intermediate- or high-risk patients). The
ACC/AHA lipid guidelines advocate for statin therapy if 10-year
risk is 27.5%, but this lower threshold is controversial and only
given a C grade by the US Preventive Services Task Force.” If
not already performed, the ACC/AHA lipid guidelines suggest
CAC scoring be considered if uncertainty remains about statin



vol. 13 e no. 6

SPORTS HEALTH

therapy after standard risk assessment (Class ITa, LOE B-NR
recommendation).” A large cohort study of patients without
known ASCVD demonstrated that patients with a moderate-
(101-400) or high-risk (>400) CAC score who received statin
therapy had a significant reduction of major adverse cardiac
events during the study period, although there was no risk
reduction for statin-treated patients who had a CAC score of
zero.”* The ACC/AHA cholesterol treatment guidelines
recommend statin therapy if the Agatston score is >100 or >75th
percentile for age and sex, and to consider statin therapy for an
Agatston score of 1 to 99 and age <55 years (Class Ila, LOE
B-NR).” These recommendations are based on sparse
nonrandomized data, but studies of patients with calcium scores
in this range have shown cardiovascular event rates that would
justify statin therapy for primary prevention.

When statin therapy is indicated for primary prevention, the
ACC/AHA guidelines recommend initiating moderate-intensity
statin with a goal to lower LDL >30%.” The European Society of
Cardiology lipid guidelines do not make a distinction between
primary and secondary prevention, and recommend statin
therapy with LDL goal <70 mg/dL for high-risk patients, and
LDL goal <55 mg/dL for very high-risk patients.” Coenzyme Q
10 (Co-q10) supplementation is not recommended for routine
use (class III recommendation), but may be helpful to
ameliorate muscle-related symptoms in statin users. Small
placebo-controlled trials of Co-q10 have had equivocal results,
but recent systematic reviews suggests benefit.**

BP control is recommended if BP >130/80 mm Hg, with a
focus on lifestyle interventions for stage 1 hypertension (systolic
BP 130-139 mm Hg or diastolic BP 80-89 mm Hg) and addition
of pharmacotherapy for stage 2 hypertension (systolic BP
>140 mm Hg or diastolic BP 290 mm Hg).** We favor
angiotensin-converting enzyme inhibitors, angiotensin receptor
blockers, or dihydropyridine calcium channel blockers (eg,
amlodipine) as first-line agents since they do not affect heart
rate or negatively affect cardiac output. Beta blockers are
generally avoided for first-line antihypertensive therapy because
of negative chronotropic and inotropic effects, and studies
suggesting better CV risk reduction with other antihypertensive
classes. In the absence of compelling indications such as
systolic heart failure or ischemic heart disease with prior
myocardial infarction or angina, beta blockers are no longer
recommended as first-line BP agents by the ACC/AHA.™

There is declining enthusiasm for the use of aspirin in primary
prevention. The ASCEND trial of primary prevention aspirin use
in patients with diabetes demonstrated that reduction in vascular
events was offset by increased major bleeding, with minimal net
clinical benefit.” The ARRIVE trial of primary prevention aspirin
use in patients without diabetes also showed no reduction in
vascular events compared with placebo.” ARRIVE investigators
intended to enroll intermediate risk patients, but in actuality
enrolled a low risk population and the trial was limited by low
event rates. Thus, primary prevention aspirin use is not
recommended for patients at low or intermediate risk. According
to ACC/AHA prevention guidelines, a daily low-dose aspirin may

be considered for primary prevention in select patients at higher
ASCVD risk and who are not at increased risk of bleeding.

Resting 12-Lead Electrocardiogram

A resting 12-lead electrocardiogram (ECG) is recommended in
the cardiovascular risk assessment of older athletes.
Cardiomyopathies and primary electrical diseases such as ion
channel disorders account for approximately 20% of SCD cases
in athletes >35 years old. ECG screening may also identify
atrioventricular blocks and occult supraventricular arrhythmias
such as atrial fibrillation that are more common in older athletes
and require additional investigation. Contemporary ECG
interpretation guidelines can be applied to older athletes to
distinguish physiological cardiac adaptations from ECG findings
suggestive of a pathologic cardiac disorder, although a lower
threshold to pursue additional testing for changes suggesting
ischemic heart disease should be used."

Stress Testing and Cardiac Imaging

Routine stress testing in asymptomatic, low-risk adults is not
recommended for the general population and rarely considered
an appropriate screening tool for ischemic heart disease in
athletes. " Stress testing in asymptomatic adults has a low
positive predictive value and a high false-positive rate given
most acute coronary events are attributable to nonobstructive
stenosis that is unlikely to be identified by exercise testing.** In
1 systematic review®' of preparticipation exercise testing, the
prevalence of an abnormal stress test was 5% in athletes aged
35 to 60 years, and 8.5% in athletes >60 years old. We consider
stress testing in asymptomatic athletes if the 10-year ASCVD risk
estimate or CAC score is high risk and the athlete is engaging in
Strenuous sports or exercise.

For an athlete with symptoms concerning for ischemic heart
disease, stress testing is strongly recommended. If the 12-lead
ECG is normal, an exercise treadmill test (without imaging) is
appropriate.® If the patient has left bundle branch block or
other ECG abnormalities that would reduce the sensitivity or
specificity of the exercise ECG such as resting T wave inversion
or ST segment depression, then stress imaging is recommended
(eg, treadmill echocardiogram or treadmill nuclear study).86

Cardiac imaging with an echocardiogram and possibly cardiac
MRI is recommended if the history, physical examination, or
ECG are concerning for structural heart disease such as
hypertrophic cardiomyopathy, dilated cardiomyopathy,
arrhythmogenic cardiomyopathy, or valvular heart disease.

CONCLUSION

CAD is the leading cause of SCD in older athletes. A
conventional risk assessment combined with CAC scoring
provides the most accurate assessment of ASCVD risk and can
be refined by risk-enhancing factors or ancillary testing as
indicated. Available risk calculators provide a 10-year estimate
of CVD risk allowing for risk stratification and targeted
management strategies. A CAC score may be used to reclassify
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risk and inform treatment decisions. Lifestyle interventions and
optimal BP can improve cardiovascular health in all patients,
and statin therapy is recommended in patients with intermediate
or high 10-year ASCVD risk. Stress testing is recommended for
symptomatic athletes and may be considered in high-risk
athletes or among those engaged in strenuous exercise.
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