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Case Presentation

• ID: 49 yo male 

• PMHx: “mild” HTN, pre-diabetes, BMI 30, not on medications

• No family hx suggestive of HCM

• HPI:

• Progressive dyspnea on exertion for 6 months

• Hot day this summer – pre-syncopal for hours walking on seawall

• Presents to ER for assessment

• Physical Exam: Grade 2/6 SEM RUSB

• ECG: NSR, NSTT changes

• Discharged after IV fluids & observation, outpatient echo
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• Cardiac Imaging:

• Seen in general cardiology clinic:

• Lab tests: HbA1c 7.2%, LDL 3.2, TG 3.2, BNP 450

• Verapamil, exercise restriction: “nothing too intense”

• Genetic testing & family screening recommended

Case Presentation

Rest LVOT gradient = 70 mm Hg

24 mm septum

• What is contributing to this patient’s HCM phenotype? 
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HCM as a Cardiometabolic Disease

• About 10% of patients have overt DM at 
the time of HCM diagnosis 

• Worse symptoms

• Lower functional status

• Greater mortality

Wasserstrum et al, EHJ 2019
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HCM as a Cardiometabolic Disease

• One-third of HCM patients have 
obesity

• Worse LVOT obstruction

• More symptoms

• More adverse major events

Fumagalli et al, JAMA Card 2019
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HCM as a Cardiometabolic Disease

• HTN is common at HCM diagnosis AND during follow-up

• Associated with greater risk of severe adverse outcomes

Roston…Ho. Unpublished data. 
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Exercise is SAFE in Patients with HCM

• High quality data have reversed the long-standing misconception 
that vigorous physical activity is dangerous in HCM

LIVE-HCM Study

Lampert at al, JAMA Card 2023
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HCM, Inflammation, and Exercise 

• Upregulation of inflammatory pathways are 

associated with increased risk of major adverse 

cardiac events in HCM, associated with worse 

diastology

Shimada, Circ GPM 2022

• Exercise has been shown to downregulate 

these inflammatory pathways in other 

cardiometabolic diseases

Frodermann, Nat Med 2019
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Cardiac REHABilitation to Improve Metabolic Health 
in Hypertrophic CardiomMopathy (REHAB-HCM) 

Based on the premise that HCM is a complex genetic and acquired 

cardiometabolic disorder, we believe that physical activity has untapped 

benefits in individuals with HCM and metabolic syndrome

Design: Prospective observational pilot study 

Population: Adults 18-80 years of age at SPH HCM Clinic with guideline-

based diagnosis of HCM and of metabolic syndrome

Intervention: Cardiac Rehabilitation for 3-months (3 classes per week)
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Aim 1: Assessing for improvements in metabolic risk factors, 

cardiorespiratory fitness, psychological well-being, and physical 
activity levels and attitudes

• Determine magnitude of 

effect of CR effect on key 

metabolic risk factors (Table)

• Compare these findings pre-

CR, immediately post-CR, and 

after 6-months follow-up
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Aim 2: Assessing for sustained improvements in physical activity 

patterns, attitudes, and tolerance

• Wearable accelerometer

• Adherence to CR program 

sessions & completion

• IPAQ long form

• Questionnaire on quality of 

life and kinesiophobia (fear 

of exercising)
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Aim 3: Assessing for changes in established cellular markers of 

systemic inflammation

• Flow cytometric analysis of circulating 

immune cell populations 

• neutrophils, monocyte and T cell subsets

• Ex vivo assays of inflammatory cell function 

• monocyte cytokine production, 

phagocytosis

• Quantification of systemic inflammation 

• 13 human inflammatory 

cytokines/chemokines

• Comparison of markers pre-CR, post-CR, and 

after 6-months follow-up
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Special Considerations

• Safety Adjudication

• Adverse events assessed by committee of 

HCM, CR, and EP cardiologist

• Remove if exercise implicated in event

• Feasibility

• Main barrier anticipated is CR class attendance

• Hybrid option if recruitment slow

• Equity & Diversity

• Females and non-white ethnicities under-

represented in HCM literature

• SPH HCM program ethnically diverse 

compared to existing publications

• Recruitment patterns will be used to inform 

larger national study
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Summary of Pilot Study
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Conclusions & Future Directions

• A pilot study to understand the feasibility & impact of 

exercise on the common combination of both HCM and 

metabolic syndrome

• Early step towards understanding whether exercise could 

reverse or delay phenotypic expression

• Inform a large national study of CR in HCM leveraging our 

national network 

• A collaborative effort between cardiogenetics and 

cardiac rehabilitation
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