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Today's Objectives

• Review history and epidemiology of HCM

• Describe the burden of obstructive HCM

• Outline current therapies for obstructive HCM
• Traditional medical therapies
• Traditional invasive therapies
• Alternative invasive therapies

• Highlight the novel myosin inhibitors
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Teare BHJ 1958;20(1):1-8
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“a disease state characterized by unexplained LV hypertrophy associated 
with non‐dilated ventricular chambers in the absence of another cardiac or 
systemic disease that itself would be capable of producing the magnitude 
of hypertrophy evident in a given patient” ‐ ACC/AHA Guidelines

Gersh JACC 2011;58(25):e212-260
Geske JACC:Heart Failure 2018; 6(5):364‐375
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Maron AJM 2004;116:63-66 
Maron AJM 2004;116:14-18
Hada AJC 1987;59:183-184
Maron Circulation 2003;108:IV-664
Maron Circulation 1995;92:785-789
Maron JACC 1999;33:1590-1595

• Multiple world‐wide sources have reported a similar HCM prevalence
• All studies have used echocardiographic screening
• All age groups can be affected by HCM – infancy to elderly

World-Class Cardiovascular Research & Education 

www.census.gov accessed 7/16/21
Maron Circulation 1995;92(4):785-789

1:500 prevalence

666,000+ with HCM in United States
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Adapted from Maron AJC 2016;117:1651-1654
Maron NEJM 2018;379:655-68

• HCM prevalence: 
• In large claims database: 1‐in‐3200
• In echocardiographic screening study: 1‐in‐500

It is possible that 6‐out‐of‐7 individuals with HCM have not
been identified and are unaware of diagnosis 

Diagnosed HCM
14%

Undiagnosed HCM
86%
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Basal septal hypertrophy with systolic anterior motion of mitral valve 

LV

MV

AO

World-Class Cardiovascular Research & Education 

13

14

7 of 41



MHIF Cardiovascular Grand Rounds 
September 19, 2022

World-Class Cardiovascular Research & Education 

• The LVOT gradient is dependent on 
cardiac “loading conditions” 

• The LVOT gradient can be provoked by:
- Decreasing preload 
- Decreasing afterload 
- Increasing contractility 

Geske Clin Cardiol 2009;32(7)397-402
Rowin JACC Imaging 2017;10:1374–86
Maron Circulation 2006;114:2232-2239

Up to 70% of HCM patients have resting 
or provocable LVOT obstruction

World-Class Cardiovascular Research & Education 

Resting 
20 mmHg 

Valsalva 
64 mmHg 

Amyl Nitrite 
123 mmHg

• Increase gradient with
• Valsalva 
• Amyl Nitrate 
• Exercise (not shown) 
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Rowin AJC 2017;120: 2256-64

Percentage of patients who experience various HCM clinical pathways

Adverse clinical pathways are 
not mutually exclusive
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Rowin AJC 2017;120: 2256-64
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Obstruction is progressive and bad

Predicts HCM‐related death Predicts HF death and progression to advanced HF

Maron NEJM 2003;348:295

World-Class Cardiovascular Research & Education 

Obstruction predicts advanced HF symptoms

Maron JACC 2016;67:1399
Rowin Circ HF 2014;7:967
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Today's Objectives

• Review history and epidemiology HCM

• Describe the burden of obstructive HCM

• Outline current therapies for obstructive HCM
• Traditional medical therapies
• Traditional invasive therapies
• Alternative invasive therapies

• Highlight the novel myosin inhibitors
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LVOT obstruction: Treatment goals

 Improve symptoms 

 Improve outcomes 

 Be safe and well-tolerated 

 Be accessible both logistically and economically 
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Today's Objectives

• Review history and epidemiology HCM

• Describe the burden of obstructive HCM

• Outline current therapies for obstructive HCM
• Traditional medical therapies: BB, CCB, disopyramide
• Traditional invasive therapies
• Alternative invasive therapies

• Highlight the novel myosin inhibitors
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Spoladore EHJ 2012;33:1724

23

24

12 of 41



MHIF Cardiovascular Grand Rounds 
September 19, 2022

World-Class Cardiovascular Research & Education 

Masri JACC 2021;78(25):2533 

PIONEER HCM TEMPO

EXPLORER HCM REDWOOD HCM
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Cohen Circ 1967;35:847

Propranolol reduced LVOT gradient
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Rosing Circ 1979;60:1201

Verapamil reduces LVOT gradients
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JACC 2005;45(8):1251

• Disopyramide reduces LVOT gradient

• 7% stopped disopyramide for dry 
mouth and prostatism

• No patients stopped disopyramide 
for QT prolongation

• No difference in AF
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Dybro JACC 2021;78:2505

• BB reduced avg LVOT gradient
• BB most impactful on provocable 

gradient
• 25‐50% of patients saw no change 

in gradient
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NYHA Classification of HF Severity 
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KCCQ: Kansas City Cardiomyopathy Questionnaire

• Self-administered questionnaire that measures (in HF patients):
• Symptoms
• Physical and social limitations
• QOL 

• Scaled 0 – 100

World-Class Cardiovascular Research & Education 

• 10% of paƟents on metoprolol achieved NYHA class I status 
•Average KCCQ summary score was 3 points higher with metoprolol

Dybro JACC 2021;78:2505
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Ommen JACC 2020:76(25)e159

Fatigue
Low mood
Low libido 
Reactive airway disease

Constipation 
Swelling

Urinary retention
Dry mouth
QT prolongation
Renal excretion
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Today's Objectives

• Review history and epidemiology HCM

• Describe the burden of obstructive HCM

• Outline current therapies for obstructive HCM
• Traditional medical therapies
• Traditional invasive therapies: septal myectomy, alcohol septal ablation
• Alternative invasive therapies

• Highlight the novel myosin inhibitors
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Septal Myectomy 

Kumar JCS 2020;35(11):3120
Ralph-Edwards ACS 2017;6(4):410-415

World-Class Cardiovascular Research & Education 

Maron JACC 2015;66(11)

<1% 30‐day operative mortality
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Myectomy (Tufts) mortality rate compared to other cardiac surgery (STS) mortality rates

Rastegar ACTS 2017;6(4):353 
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Kim JAMA Card 2016;1(3):324

Lower volume centers have higher myectomy mortality rates 
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Rastegar ACTS 2017;6(4):353 

What are the 
symptom outcomes?

• 98% were NHYA class III/IV HF pre‐
operatively

 
• 64% achieved NYHA class 1 status 

• 29% achieved NYHA class 2 status

World-Class Cardiovascular Research & Education 

Desai JAMA Netw Open 2022;5(4)e227293

KCCQ post myectomy:

 Mean change was +38 points

 80% of patients had 20+ point improvement
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Maron AJC 2022;163:91

Long term myectomy data:

• 93% survived 10+ years

• Most were non‐HCM deaths

• Of survivors,

• 54% NYHA class I

• 38% NYHA class II

World-Class Cardiovascular Research & Education 

Alashi JAHA 2021;10:e016210

Early defined as: 
• NYHA class II +

• Drug intolerance or 
• Symptomatic impairment of exercise 

(symptoms before 85% age‐predicted 
METs with concomitant severe LVOTO)

Early myectomy associated with improved survival
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Alcohol Septal Ablation 

Liebregts JACC 2017;70(4)
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1% 30‐day operative mortality

20% pacemaker dependency

Sorajja Circ 2012;126:2374
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No difference in survival between ASA and myectomy

Nguyen JTCS 2019;157:306

World-Class Cardiovascular Research & Education 

Myectomy superior for
1) LVOT gradient reduction (short- and long-term) 
2) Freedom from re-intervention

Nguyen JTCS 2019;157:306
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ASA was independently associated with increased long-term 
mortality compared to septal myectomy

Cui JACC 2022;79(17):1647

World-Class Cardiovascular Research & Education 

Sorajja Circ 2012;126:2374

Residual gradient associated with mortality 
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Sorajja Circ 2012;126:2374

What are the 
symptom outcomes?

• 100% were NHYA class III/IV HF 
pre‐operatively

 
• 57% achieved NYHA class 1 status 

• 34% achieved NYHA class 2 status

64%

29%

98%

Myectomy
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Myectomy

- Operator dependent outcomes

+ Low mortality

+ Highest efficacy

+ Not dependent on anatomy

Alcohol Septal Ablation

- Operator dependent outcomes

+ Low mortality

+ Less invasive, shorter recovery 

- Higher rate of reintervention

- Higher pacemaker rates 

- Anatomy dependent
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Today's Objectives

• Review history and epidemiology HCM

• Describe the burden of obstructive HCM

• Outline current therapies for obstructive HCM
• Traditional medical therapies
• Traditional invasive therapies: septal myectomy, alcohol septal ablation
• Alternative invasive therapies

• Highlight the novel myosin inhibitors
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Percutaneous 
intramyocardial

septal RFA
TEER

Transcatheter 
myotomy with 
septal scoring

Sorajja JACC 2016;67:2811
Liu JACC 2018;72:1898
Khan Circ Int 2022;15
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• Outline current therapies for obstructive HCM
• Traditional medical therapies
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• Highlight the novel myosin inhibitors
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Myosin

Actin
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Myosin modulation 

Mavacamten is a targeted inhibitor of cardiac myosin that reduces the 
number of myosin‐actin cross‐bridges and decreases contractility 

Ho Circ HF 2020;13:6
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Teerlink NEJM 2021; 384:105
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Olivotto Lancet 2020;396(10253):759
 Desai JACC 2022;80(2):95
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Mavacamten
n= 123

Placebo
n= 128

Transient LVEF < 50% 7 (12%) 2 (3%)

Temporary RX hold for EF < 50% 3 (5%) 2 (3%)

At end of trial EF < 50% 4 (7%) 0  3‐12% risk of systolic dysfunction

Olivotto Lancet 2020;396(10253):759
 Desai JACC 2022;80(2):95

EXPLORER

VALOR
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LVEF
Resting LVOT gradient

NT‐proBNP Hs‐Tnl

Olivotto Lancet 2020;396(10253):759
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• 29% were NHYA class III at enrollment
 
• 50% on mavacamten achieved NYHA 

class 1 status (versus 21% on placebo)

What are the 
symptom outcomes?

Olivotto Lancet 2020;396(10253):759 

64%

98%

Myectomy
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• 93% NYHA Class III at enrollment

• ~27% on mavacamten achieved NHYA class I status 
(versus ~2% on placebo)

Desai JACC 2022;80(2):95

64%

98%

Myectomy
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Camzyosrems.com

1. Prescriber 
2. Patient 
3. Dispensing pharmacy
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Camzyosrems.com

World-Class Cardiovascular Research & Education 

Bristol Myers Squibb 2022
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Metoprolol Mavacamten* ASA Myectomy

% NYHA 1 3% 27% 57% 67%
Change in KCCQ 3 16 25 38

Change in 
resting LVOT 
gradient

‐33 mmHg ‐33 mmHg ‐49 mmHg ‐64 mmHg
(Zero)

Desai JACC 2022;80(2):95
Olivotto Lancet 2020;396:759

Spertus Lancet 2021;397(10293):2467
Akita Open Heart 2018;5:e000786

Sorajja Circ 2012;126:2374
Dybro JACC 2021;78:2505

Desai JAMA Open 2022;5(4):e227293
Nguyen JTCS 2019;157:306

* Using VALOR data, most comparable to invasive septal reduction cohorts
50% achieved NYHA class I status in EXPLORER but 72% were NYHA Class II at baseline 
(versus 93% in VALOR)

Therapies are not compared head‐to‐head

67

68

34 of 41



MHIF Cardiovascular Grand Rounds 
September 19, 2022

World-Class Cardiovascular Research & Education 

Metoprolol Mavacamten Septal Ablation Myectomy

Safety  Excellent Short term  Good Excellent

Access Easy Evolving Fair Poor

Hemodynamic Effect Fair    Fair  Good Best

Symptom Effect Little Good Very good Excellent

World-Class Cardiovascular Research & Education 

• DISCOVER Registry - Obstructive HCM patients

• MAVA-LTE Registry - Long term mavacamten data

• SEQUOIA RCT - Phase III Aficamten in obstructive HCM

• AMARONE Trial - Septal ablation versus myectomy 
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Take Home 

• HCM is not uncommon and can be a progressive disease

• LVOT obstruction is the primary cause of HCM HF symptoms and predicts poor 
outcomes

• There are multiple treatment strategies for symptomatic LVOT obstruction and the 
best option is patient-dependent and best chosen via shared-decision 

• Mavacamten is a novel myosin inhibitor that is an effective treatment for 
obstructive HCM but requires FDA-mandated monitoring via REMS program 
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