
Aaron L. Baggish MD, F.A.C.C., F.A.C.S.M.

Associate Professor of Medicine, Harvard Medical School
Director, Cardiovascular Performance Program
Massachusetts General Hospital
Boston, MA

Sports Cardiology 2021:
Past Progress and Future Challenges

Disclosures

Athletic Affiliations:

Funding Sources:

– National Institutes of Health

– American Heart Association

– American Society of Echocardiography

– Department of Defense

– National Football League Player’s Association

1

2



• 32 y.o. male professional marathoner

•Fatigue >> acute pleuritic chest pain 

•Evaluation concludes viral myopericarditis

•Rx: NSAIDs and activity restriction 

The Athlete in CV Practice

• 3 months later, back to training, Emails his doc:
“Doc: all is well. Feeling good. Think the NSAIDs did the 
trick. Hoping to PR at my next race.”

• MD with prompt reply:
“Racing again sounds fine. However, I would prefer you 
take your medication orally, not PR.”

The Athlete in CV Practice
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Sports Cardiology 2020
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Sports Cardiology: Now
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Our Mission

“To provide comprehensive, world class clinical care and research focusing on 
disease prevention, disease management, and performance enhancement for 

athletes and highly active individuals.”

Clinical Care

Enhance the 
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Mission
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Research

Facilitate Research 
Funding
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the Field
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Four 
Pillars

Assessment of The 
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CONSULT SERVICE

Performance 

Enhancement in
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OPTIMIZATION
SERVICE

United States Sport Cardiology Resources: 2020 

And While Progress Has Been Made....
We Have Miles to Go Before We Sleep

We do not yet understand the natural history of many 
key diseases, particularly the risk-benefit ratio of 

superimposed high intensity / high volume exercise. 
(Eligibility Recs)

We have limited primary data to guide clinical 
decision making for common diseases that were 
derived from an appropriate source population. 

(Therapeutic Decision Making)

Sports Cardiology 2020
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Sports Cardiology 2020

Where have we come from? 
&

Where do we need to go?

Eligibility for Young Athletes: 
Paternalism Is Over

Care for Masters Athletes: 
From Opinion to Data

No IA Data....What to do?
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Bethesda Updates: Key Points

 15 “Task Force” documents

 Topics & Diseases

 Disqualification & Restriction (not mgmt.) 

 Geared to “competitive athletes”
(HS, College, Professional)

 Conflicting Views:
“Limited Control” populations
Newly added – Class 2a & 2b Recs
“It may be reasonable to play….”

Not a single 
Class 1A 

Recommendation to 
be had!!!

412 Total, Class IIa (n=39) & Class IIb (n=47)

Full participation: Asxs R-AOCA with “-” testing (IIa)

Full participation: Post-ICD implantation (IIb)

Full participation: LVNC with normal LVFx (IIb)

Full participation: Revascularized CAD, norm LVFx, no Isch/Elect. (IIb)

Full participation: Cardiac transplant recipients with normal LVFx (IIa)

Full participation: Asxs LQTS following optimal rx. (IIb)

Bethesda Updates: Key Points

Class II Recommendations: Clinical Progress

THESE RECOMMENDATIONS NECESSITATE A PROCESS
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Class 2 Recs....What to do?

The Decision Making Control Spectrum

Paternalism Autonomy

Paternalism:
Docs know best
Clearance is our job
The process is simple
Why make it complex?

Autonomy:
Docs don’t always know
Patients are individuals
Medical vs. Non-medical
Because it is complex

Shared Decision Making

So what do you mean consideration? ..... Shared Decision Making

The Impact of SDM for Competitive 
Athletes with CVD is Completely 

Untested and thus the Pros and Cons 
Remain 100% Speculative....This Needs 
to Studied and Vetted to Ensure That 

Benefits Outweigh Risk

Class 2 Recs....What to do?
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COVID-19 Cardiac

The “ORCCA” Registry

Outcomes Registry for Cardiac Conditions in Athletes

ORCCA

Aaron Baggish
Nathanial Moulson

Bradley Petek

Jonathan Drezner
Kimberly Harmon

Stephanie Kliethermes
(AMSSM CRN, U of Wisc.)

Manesh Patel (Duke)
Mariell Jessup (AHA)

COVID-19 Cardiac

Circulation, April 2021
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COVID-19 Cardiac

1:22 Athletes

Circulation, April 2021

CV Care: Masters Athletes

Men and women >35 years of 
age who exercise vigorously >5 
hours weekly with emphasis on 

”goals”…

https://www.massgeneral.org/heartcenter/news/multimedia.aspx?id=1101
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Running can take a toll on the heart that essentially 
eliminates the benefits of exercise. “Running too far, 

too fast and for too many years may speed one’s 
progress toward the finish line of life,” concludes an 
editorial to be published next month in the British 

journal Heart.

Too Much Exercise??

Re-Eval Old Epi

Cardiac Damage

Phidippides CMP

Emerging Epi

Current Controversies
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The central controversy

But, for the most part, where there is lots of 
smoke there’s usually at least a little fire….

Does too much exercise over too much time hurt 
your heart (and affect morbidity and mortality) 
and if so, what does this pathology look like?

Anecdotal Observations 
of Physically Fit Athletes 
Dying, Perhaps due to 

Sport-induced CV 
Disease

Emerging Epidemiologic 
Data with a focus on the 

high ends of fitness

Observational data 
describing CV pathology 

among athletes and 
athletic patients

Why are we talking about this topic now?

A syndrome of cardiovascular 
abnormalities (perhaps caused by) 
chronic exposure to high volume 

exercise 

The central controversy
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Exercise Dose - Response

B.O.

B.O.

T.O.

T.O.

Margin of 
Safety

Race Performance

Marital Success

CV Risk Factors

Weight Loss

Too Much Exercise??
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Too Much Exercise??

Too Much Exercise??
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Too Much Exercise??

Athletes as a Patient Population

40% Health Care Dissatisfaction Rate:
“Dismissed or Mistreated” due to Status as an Athlete 
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Key CV Controversies

1.) Do endurance sports cause arrhythmia?

2.) Do endurance sports cause cardiomyopathy?

3.) Do endurance sports cause aortopathy?

4.) Do endurance sports cause coronary disease?

✔

52 y.o. marathoner with decreased ex tolerance
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1st

Author
Reference Subjects Primary Finding

Karjalainen BMJ 1998 Runners (n=100) 5.5 (1.3–24.4)

Mont EHJ 2002 Endurance (n=70) 71% with lone AF

Elosua Int J Card 2006 Endurance (n=51) 2.87 (1.39–7.05) 

Heidbuchel Int J Card 2006 Endurance (n=53) 1.81 (1.10-2.98)

Molina Europace 2008 Runnners (n=39) 8.8 (1.26-61.3)

Baldesberger EHJ 2008 Cyclist (n=67) 10% AF in athletes

Mont Europace 2008 Endurance (n=48) 7.31 (2.33-22.9)

Aizer Am J Card 2009 PHS Database (n=16,921) 1.20 with ≥ 7 days/week ex.*

Claessen Heart 2011 Non-sel. Flutter RFA (n=58) “Sportsmen” 50% of Lone Afl pop. 

Andersen EHJ 2013 Nordic Skiers (n=52,755) 1.29 (1.04-1.61)*

Arrhythmia: AFib

• Retrospective design 
• Sweden -- Vasaloppet (90K) 
• >50,000 participants
• 1989-99 >> Dec. 2005
• Incidence of arrhythmia events
• Race time / # of races > Arrhyth.
• AF the dominant rhythm issue 

Arrhythmia: A-Fib.
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MECHANISMs of ATHLETIC AF
- LA Dilation / Remodeling
- Persistent vagotonia
- Sympathetic Surges
- Intermit. LA Hypertension
- Chronic Inflammation
- Genes
- ETOH
- Caffeine
- Psychological Stress

The strongest association between endurance 
sport and pathology lies with atrial 

fibrillation….the data are clear that our aging 
patients who engage in these sports are at 
increased risk….sport or lifestyle choices?

Treatment strategies, at present, are 
extrapolations / expert experience. More outcome 

driven primary data are needed.

Arrhythmia: A-Fib.

Rx: A-fib

But wait a minute....We’ve got this Afib thing figured out!
Rate control vs. Rhythm Maintenance Anti-arrhythmics vs. CathetersClotting vs. Bleeding

“Rate control ruined my life” “I’m cured but not fixed...Why?”

“Were these scores made for people 
like me?”
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Key CV Controversies

1.) Do endurance sports cause arrhythmia?

2.) Do endurance sports cause cardiomyopathy?

3.) Do endurance sports cause aortopathy?

4.) Do endurance sports cause coronary disease?

✔

✔

The Harvard Athlete Initiative

Cardiomyopathy
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Am J Physiol Heart Circ Physiol 2008

Longitudinal ~ 20-25% Radial ~ 50-60% Circumferential ~ 20-25%

Normal to Supranormal Strain….Focal Septal Dysfunction Fatigue??

Cardiomyopathy

The Ventricular Interdependence of Physiologic Remodeling

Am J Physiol Heart Circ Physiol 2008;295:1109

Cardiomyopathy
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Whyte et al. JAP 2011

LaGerche et al. EHJ 2011

Cardiomyopathy

• 40 trained (>10 h of intense training / week) athletes

• Competitive, top 25% finish recent endurance event

• No cardiac symptoms or traditional risk factors

• No inducible ischemia on stress echo

• MRI/echo/biochem. At 3 time points (pre-finish-6 to 11 d)

Cardiomyopathy

41

42



Cardiomyopathy

Exercise Cardiomyopathy ?

Chronic Extreme 
Volume & Intensity

Training / Recovery
Mismatch

Host Susceptibility
(Genetics)

Secondary Process
(Drugs, Infection, Disease)

+

+

+

“The Perfect
Storm”

A Theoretical 
Pathogenic 

CascadePreliminary data suggests that some athletes may 
develop a patchy fibrosis (?cardiomyopathy)…a 

phenotype of uncertain clinical relevance that deserves 
our attention and further outcomes-based study….at 

this point: 
NO CLEAR CLINICAL RELEVANCE 
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Key CV Controversies

1.) Do endurance sports cause arrhythmia?

2.) Do endurance sports cause cardiomyopathy?

3.) Do endurance sports cause aortopathy?

4.) Do endurance sports cause coronary disease?

✔

✔

✔

Aortopathy

 ♂39

 ♀3
3
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Aortopathy

Aortopathy
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Aortopathy

STAY TUNED….
On-going longitudinal surveillance will help us 

determine progression & clinical outcomes
To date, this appears to be a benign “adaptive” 

response to that should not be considered 
pathologic……

Key CV Controversies

1.) Do endurance sports cause arrhythmia?

2.) Do endurance sports cause cardiomyopathy?

3.) Do endurance sports cause aortopathy?

4.) Do endurance sports cause coronary disease?

✔

✔

✔

✔
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CV Risk Factors with Exercise
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 CAD: Observational Data

108 M (>50 y.)
At least 5 marathons
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• Middle-aged runners (59 y.)

• (n=50) >25 Consecutive TCM’s

• No training history

• No race history

• No physiology 

CAD: Observational Data

Interpretation Options:

1.) High levels of exercise causes atherosclerosis (CAD)

2.) Traditional CAD risk factors causal/ underappreciated

3.) CAD driven by unknown/unmeasured risk factors

CAD: Observational Data
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✓

✓

✓
✓

✓ ✓

✓

Do you really think it was the running that caused
these men’s coronary disease??

CAD: Observational Data

 

✓

Missing Risk Issues:

1.) Diet (Fit vs. Healthy)
2.) “Care-free” 20’s-30’s
3.) Family Genes

Without controlling for 
these, can we say anything 

about causality?

CAD: Observational Data
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“Man, not so sure that second plate
of chili nachos and the extra couple of 

beers last night were such a good 
idea….Oh well, they always say don’t 
change your routine prior to races.”

Diet

“Well, regardless of what happens, 
I’ve got to be better off than I was 

20 years ago when I was smoking a 
pack-a-day and got short of breath 

just driving up this damn hill.” 

Early Life

“Just wish my old man could see 
me now. He died at age 45 from a 
massive heart attack. Glad I got my 
wake up call. Bad stuff runs in my 

family”

Genes

“Cough, cough, cough….If this race 
wasn’t only once a year I’d be home 
in bed. I feel like shit. Oh well, this 
little climb will help me clear out 

the junk.”
Viral Influence

Is running really the main causal issue??

CAD in Athletes: Causality? 

CAD: Observational Data

42(A) vs. 22(C) %
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Elevated CAC Score

+

↑ Fitness

↑ Longevity ↑ CAC
Prognostic Significance of CAC in Athletes?

Traditional CRF
Therapeutic Implications of CAC in Athletes?

↑ CACvs.

Sedentary CAC  Athletic CAC
Mechanistic Evolution of CAC in Athletes?

CAD

A. Fib

Toxic Exposure 
CMP

My Synthesis of the Controversy

Aortic 
Dilation
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“150 / 75”

Thank You !
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