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Multimodality Imaging in HCM

Monda E. et al. JCM 2022





Arbelo E et al. Eur Heart J 2023;44(37):3503–3626.
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HCM phenocopies differential diagnosis



Prognostic profiles in HCM

Maron et al. JACC 2022Maron BJ et al. J Am Coll Cardiol 2022



Maron et al Circulation 2006. 

Provokable LVOTO



Maximum provoked peak 

LVOTO ≥ 50 mmHg

Assessment and treatment of left ventricular 
outflow tract obstruction

aExercise echocardiography may be considered in individual patients when the presence of a left ventricular outflow tract gradient is relevant to lifestyle advice and decisions on 
medical treatment. 2D, two-dimensional; LVOTO, left ventricular outflow tract obstruction. Adapted from Arbelo E, et al. Eur Heart J 2023; 10.1093/eurheartj/ehad194
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Massera et al. J Am Soc Echocardiogr. 2024



Management of left ventricular outflow tract obstruction

Arbelo E et al. Eur Heart J 2023;44(37):3503–3626.



Calcium-
mediated

actin-myosin 
interaction

"A new state of cardiac 
myosin with very slow ATP 
turnover" (interacting 
heads motif)[2]

Myosin states
[1]

1. Nag S, Trivedi DV. eLife 2021;10:e63703; 2. Hooijman P, et al. Biophys J 2011;100:1969–1976.  



The Molecular Mechanisms of Myosin Modulation by Targeted Small Molecules

Lehman, Crocini and Leinwand, Nat Cardiol Rev 2022



Mavacamten is a first-in-class, targeted inhibitor of cardiac myosin 

→ It reduces the number of myosin-actin cross-bridges and thus decreases 

excessive contractility characteristic of HCM

▪ Attenuated hypercontractility

▪ Improved compliance

▪ Improved energetics

Mavacamten: Mechanism of Action



Proprietary Assays Measuring Changes in Velocity 
and Force of Contraction

Fluorescently-labeled actin being moved by myosin “motor” fixed to well

Control Mavacamten Reduces Contraction

Courtesy of Prof. Olivotto



Clinical Studies
Hypercontractile LV
LVOT obstruction >> 

Symptoms

Basic Science 
Gain of function MHY7 mutations

Pre-clinical Data

↓ contractility
↑ compliance
↑ energetics

↓ LV hypertrophy
↓ disarray

↓ myocardial fibrosis  

Phase 3  Clinical Trials

In Obstructive HCM

In Nonobstructive HCM (Ongoing)

Mavacamten
Improved Symptoms

and Exercise Performance
Relief of LVOT gradient

Improved QOL
↓ LA size

↓ E/e’
↑ LV cavity size 

↓ NT ProBNP and HsTnT
Reduced need for 

Septal Reduction Therapies

Targeted Molecular 
Approach

Braunwald E, Saberi S, Abraham TP, Elliott PM, Olivotto I, Eur Heart J, 2023

For Obstructive HCM: FDA Approval April 2022, EC Approval June 2023



Explorer-HCM

Mavacamten 
(N = 123)

n (%)

Placebo 
(N = 128)

n (%)

Difference
(95% CI)
P value

EITHER
≥1.5 ml/kg/min increase in pVO2 with ≥1 
NYHA class improvement OR
≥3.0 ml/kg/min increase in pVO2 with no 
worsening of NYHA class

45 (36.6) 22 (17.2)
19.4 (8.7, 30.1)

0.0005

BOTH ≥3.0 ml/kg/min increase in pVO2

AND ≥1 NYHA class improvement
25 (20.3) 10 (7.8) 12.5 (4.0, 21.0)

0.0005*

*P value not alpha-controlled
NYHA, New York Heart Association; pVO2, peak oxygen consumption.Olivotto et al, Lancet 2020



LVOT Gradients and LVEF

Olivotto et al, Lancet 2020



Cardiac Biomarkers
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Sustained improvements in LVOT gradients over 3.5 
years of treatment

• Improvements in resting and Valsalva LVOT gradients with mavacamten treatment were sustained 
through weeks 156 and 180, as confirmed by both site-read and central-read echocardiograms

• Overall, 191 patients (82.7%) achieved a central-read Valsalva LVOT gradient of ≤ 30 mm Hg – indicative 
of nonobstruction – during the study and remained at or below the 30 mm Hg threshold until the data 
cutoff

Baseline is defined as the last nonmissing measurement before the first dose of mavacamten in MAVA-LTE. The dotted lines represent the threshold for nonobstruction
BL, baseline; LTE, Long-Term Extension; LVOT, left ventricular outflow tract; SD, standard deviation

Resting LVOT gradient Valsalva LVOT gradient

Garcia-Pavia et al, Eur Heart J. 2024



Sustained improvements in NT-proBNP over 3.5 years of 
treatment

• The proportion of patients with a NT-proBNP concentration of < 124 ng/L – indicative of normal 
range – increased from 9.6% at baseline to 43.2% at week 156 and 53.8% at week 180  

Baseline is defined as the last nonmissing measurement before the first dose of mavacamten in MAVA-LTE
BL, baseline; IQR, interquartile range; LTE, Long-term Extension; NT-proBNP, N-terminal pro B-type natriuretic peptide

NT-proBNP

Garcia-Pavia et al, Eur Heart J. 2024



Sustained improvements in LAVI and lateral E/e′ over 
3.5 years of treatment

• Clinically meaningful improvements with mavacamten treatment in mean LAVI 
and lateral E/e′ values were sustained through weeks 144 and 180

Baseline is defined as the last nonmissing measurement before the first dose of mavacamten in MAVA-LTE. LAVI and lateral E/e′ were not scheduled measurements at week 156. The dotted line on the LAVI figure 
represents the threshold for normal LAVI1

BL, baseline; E/e′, ratio between early mitral inflow velocity and mitral annular early diastolic velocity; LAVI, left atrial volume index; LTE, Long-Term Extension; SD, standard deviation
1. Lang RM, et al. J Am Soc Echocardiogr 2015;28:1–39.e14

LAVI Lateral E/e′

Garcia-Pavia et al, Eur Heart J. 2024



Mavacamten

VALOR-HCM
A phase 3 trial in SRT-eligible patients with symptomatic obstructive HCM in the US

Desai MY et al. J AM Coll Cardiol. 2022

5 mg starting dose mavacamten was taken orally QD. The dose was periodically adjusted to optimize patient response.



VALOR-HCM
A phase 3 trial in SRT-eligible patients with symptomatic obstructive HCM in the US

Mavacamten

Mavacamten

Mavacamten

5 mg starting dose mavacamten was taken orally QD. The dose was periodically adjusted to optimize patient response.

Desai MY et al. J AM Coll Cardiol. 2022



VALOR-HCM
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Desai MY et al. J AM Coll Cardiol. 2022
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A phase 3 trial in SRT-eligible patients with symptomatic obstructive HCM in the US
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Desai MY et al. J AM Coll Cardiol. 2022





Maron MS et al N Engl J Med 2024



The Evolving Landscape  of Hypertrophic 
Cardiomyopathy Management:  
A Comparison of ACC/AHA and ESC 
Guidelines
Bertero E, Canepa M, Olivotto I (EHJ 
Accepted)



Clinical Case

• Male, 45 yo. Pediatric onset diagnosed at age 8 
• Development of a moderate phenotype in the fourth decade with 

maximum wall thickness of 23 mm 
• 2021 refused SRT
• February 2024 EAP mavacamten started 
• Baseline 2D-Echo:

• Asymmetric LVH with reverse curve morphology, (MWT 24 mm), (EDV 80 ml, ESV 
86 ml, EF 78%) . 

• Anteriorization of medial PM with  end-systolic contact with the septum 
• MVO (18 mmHg) and LVOTO 65 mmHg increasing to 81 mm Hg with Valsalva 

manoeuvre.
• Triphasic filling pattern (E 60 cm/s, DT 228 ms, A 70 cm/s, E/A 0.73, e' medial 4 

cm/s, e' lateral 9 cm/s, E/e' avg 10). Severely dilated left atrium (d 40 mm, 
volume 95 ml).

• Mitral valve leaflet thickening, complete SAM with cordal slack. Mild mitral 
regurgitation with posteriorly directed jet.



Clinical Case

PROF. M PIERONI

Nadolol 80 mg



Clinical Case

Nadolol 80 mg + Mavacamten 5 mg 



Clinical Case

Nadolol 80 mg Nadolol 80 mg  + Mavacamten 5 mg

Valsalva Valsalva



Nadolol 80 mg Mavacamten 5 mg + nadolol 80 mg

Clinical Case



SCD-risk stratification



Risk stratification



The Evolving Landscape of Hypertrophic
Cardiomyopathy Management:
A Comparison of ACC/AHA and ESC
Guidelines
Bertero E, Canepa M, Olivotto I (EHJ Accepted)



Nauffal et al. Eur Heart J. 2021



Risk stratification

Clinical risk factors:

• Extensive LGE (>15%) on CMR

• LVEF <50%

Arbelo E et al. Eur Heart J 2023 Ommen et al. Circulation 2024



Apical aneurysms

Lee DZJ et al. Jacc Img 2022



Apical aneurysms

Lee DZJ et al. Jacc Img 2022



Imaging the arrhythmic risk

Nagueh et al. J. Am. Soc. Echocardiogr. 2022



Gmax 60 mmHg

Courtesy of 
Iacopo Olivotto



Gmax 5 mmHg

Courtesy of 
Iacopo Olivotto



Del Franco A et al. Circ HF 2024



HCM timeline of the Major Advances and RCTs in HCM

Masri A. et al., Structural Heart 2021
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