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Morphology



Hypertrophy Patterns in HCM

Nagueh et al JASE 2022;35:533 - 569



Apical HCM Visualized by CMR




Asymmetric Hypertrophy by Cardiac CT
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Asymmetric Hypertrophy by Cardiac CT
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Apical Hypertrophy by Cardiac CT
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Systolic Function



LV EF and Survival in HCM

“Classic’HCM
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Dilated-hypokinetic HCM
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Global Longitudinal Strain in HCM
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Strain Polar Map in HCM
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Diastolic Function



FPS: 18.7/37.3
Depih: 19.0(m
Koain: 4.0 dB
Beale: 3.80 khz
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Pulmonary Venous Flow with
Increased LV EDP in HCM

Mitral Inflow Annulus Level Pulmonary Vein Flow
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HCM with Restrictive LV Filling
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Algorithm for LAP Estimation in HCM

LA Maximum volume index > 34 ml/m?
Average E/e’ ratio >14

Peak TR velocity >2.8 m/s
3/3 or2/3 normal 1/2 or only one measurement feasible 3f30r2f irabnormal
or
2/2 normal 2/2 abnormal
A\ v Y
LA pressure Normal Indeterminate LA Pressure LA Pressure elevated
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Dynamic
Obstruction



LVOT Obstruction
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HYPERTROPHIC CARDIOMYOPATHY
MECHANISM OF SAM

Anterior displacement of papillary muscles
Mitral leaflet elongation (relative to LV size)
Reduced posterior leaflet mobility
Curvature of septum
Hyperdynamic LV contraction

21 g B5 SR

* Degree of SAM does not relate with severity of hypertrophy



HYPERTROPHIC CARDIOMYOPATHY
DYNAMIC LVOT OBSTRUCTION




Color Doppler Showing Dynamic
Obstruction in HCM
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HYPERTROPHIC CARDIOMYOPATHY
DYNAMIC LVOT OBSTRUCTION
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Dynamic Obstruction by 3 D in HCM
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PROVOCABLE LVOT OBSTRUCTION

Exercise

Amyl nitrite
Valsalva
Sguat to stand

Isoproternol/dobutamine
PVC
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Algorithm for Provoking Dynamic
Obstruction in HCM Patients

Symptomatic HCM patient

|

LVOT gradient at rest and with provocation (Valsalva, amyl nitrate, squat to stand)<50 mmHg
on resting Transthoracic Echocardiography

|

Exercise Stress Echocardiography

LVOT gradient due to SAM <50 mmHg LVOT gradient due to SAM 250 mmHg

Bepeat in -1‘2 Ye‘ars and/or Obstructive HCM. Consider SRT if maximally
if change in clinical status. medically managed and patient meets other
selection criteria
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Mid-Ventricular
Obstruction and

Apical Aneurysm




MVO and Apical Aneurysms :Key Points

Noticed in 3% of patients Iin recent registry
Mid cavity obliteration with gradient 230
mmHg
Echo Doppler with UEA and CMR helpful in
diagnosis

Portends higher risk for mortality and
ventricular arrhnythmias




Echocardiography for MVO and
Apical Aneurysm
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CMR for MVO and Apical Aheurysm
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Imaging Role in
Risk Stratification
for SCD in HCM




Imaging Markers of Higher SCD Risk

Maximum wall thickness 230 mm (consider 2
28 mm)

Apical aneurysm (event rate at 5-15%/ year)
| GE >15% of LV mass
_A AP diameter in HCM Risk-SCD calculator

_VVOT obstruction (rest or Valsalva) in HCM-
RISk-SCD calculator

'V EF <50%

schemia + blood flow reserve and stress
myocardial blood flow heterogeneity by PET




LGE in HCM and Outcomes

s Sudden Cardiac Death Events
=== «Total Mortality

Endstage HCM

)
—
<
-
—
=
L
-
L
—
<
L
-
el
3
L
-
<
-
=
=
-
a8

15% 20% 25% 30%

LGE by % Left Ventricular Mass
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Apical HCM with Apical
Infarction




Treatment of
Dynamic
Obstruction



Medical Therapy for HCM

» Interval imaging with echo at 1-2 years interval, or
earlier with symptomatic changes

» Objective of imaging: LVOT gradient, changes in
ventricular size and function

» Detect changes in LV EF to identify dilated-hypokinetic
LV to institute GDMT

»On myosin inhibitors main goals are LVOT gradients
and quantitative LV EF to avoid heart failure due to
reduced LV EF



Mechanism of Action of Mavacamten

Actin thin filament

Actin-myosin cross-bridge

Myosin thick filament

Normal ‘ HCM HCM Sarcomere
Sarcomere Sarcomere with Mavacamten
(hypercontractilty) (attenuated hypercontractilty)

Ho et al. Circulation Heart Failure. 2020:;13:e006853



Response in Explorer- I

» End point: decrease in NYHA class by at least one level
+1.5 ml/kg/min increase in MVO,, or 3 ml/kg/min increase in
MVO, without worsening of NYHA class

»Patients on mavacamten had

a-greater reductions than placebo in post-exercise LVOT
gradient (-36 mm Hg, p<0-0001)

b-greater increase in pVO, (+1-4 mL/kg per min, p=0-0006)
c-improved symptom scores (p<0.001)

d-34% more patients improved by at least one class

e-Safety and tolerability similar to placebo



Response in Explorer-11

» End point met in 37% of drug arm (n=123) vs 17% on
placebo (n=128) at 30 weeks

» NYHA class unchanged in 35% on the drug

»26% of patients on the drug left with LVOT gradient >50
mmHg with exercise

»43% patients on the drug left with LVOT gradient >30
mmHg



Mavacamten Decreases LA Volume, LV Mass, and LV EF

LVEF

2.4; P=0.0025)*

LGE 65D

- 09¢(-03 20; P=0.8854)* q 5.4% (-10.3

Max LV wall thickness

24 mm (-39, -0

LAVI max D

3, P=0.0079)* ’) 103 g2/m’ [-16.0, -4 6 P=0.0004)*

WWMES) g/m
Max LVWT: 16 mm

LVEF: B7%

LAVI max: 61 mi/n

In mean maximum LV wall thackness (mm

Change

Mavacamten
Baseline Week 30

n mean LAY max (mi/m

ange |

Ch

LML 65 g/m
Max LVWT: 13 mm

LVEF: 79%

LAVImax: 42 mL/m

Baseline

VML 9% g/my
Max LVWT: 14 mm
LVEF: 7%

LAYI max: 57 mUm

Saberi et al. Circulation 2021:143: 606-608

Placebo

Week 30




Mavacamten Initiation Phase

Week 8* Week 12*

Valsalva LVOT
gradient

1. Restart on 2.5 mg if LVEF >50% and
recheck clinical status and ECHO in

Valsalva LVOT Withhold drug 4 weeks.

gradient <0mmHg L, ndrewumat —— 2 Maintai e it it
: Week 12 . Maintain same dose for the ne
Down-titrate to 8 weeks, consistent with Figure 2,

<20 mmHg 25mg :
once daily unless LVEF <50%.

5 mg once daily,
initiate only if  — B oerg l(?aflll
LVEF >55% y

<20 mmHg See Figure 2.

Maintain at

dny Maintain at
once daily 5mg ;

520 mmHg —>  once daily

*Interrupt treatment if LVEF <50% at any clinic visit; restart
treatment after 4 weeks if LVEF >50%. See Figure 3.




Mavacamten Maintenance Phase

Week 12 + every 12 weeks

LVEF <50%  Interrupt treatment. See Figure 3.

LVEF 50-55%, regardless of
Valsalva LYOT gradient
or
LVEF >55% and
Valsalva LYOT gradient
<30 mmbg

Current dose » Maintain on the same dose and follow up 12 weeks later.

. Up-titration to next higher daily (mg) dose level:
LVEF >55% and 2.5mg=25mg; 5mg 2> 10mg; 10mg 2 15 mg
Valsalva LYOT gradient » 2. Recheck clinical status and ECHO in 4 weeks and maintain
230 mmHg the same dose for the next 8 weeks unless LVEF<50%.
. Further up-titration is allowed after 12 weeks of treatment
on the same dose level.




Acute Changes in Septal Thickness After
Myectomy

Pre - Myectomy Post - Myectomy
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Screening for VSD after Myectomy
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NONSURGICAL SEPTAL REDUCTION
THERAPY (NSRT)-Alcohol Septal Ablation
(ASA)




Confirmation Step With Contrast
Injection and Echocardiography

Hypertrophied septum
by contrast echo

Contrast (Albunex ,Optison, or Levovist) Is injected
through the balloon lumen into the septum.



Septal Opacification by MCE in
Relation to Dynamic Obstruction
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TEER for Dynamic Obstruction
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TEER for Dynamic Obstruction
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LVOT Gradient Pre and Post TEER
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Conclusions

» Imaging is essential for evaluation of patients with
known or suspected HCM in conjunction with clinical
findings

» Imaging plays critical role in informing risk
stratification for SCD and evaluation of patients with
chest pain and possible CAD

» Guide treatment with negative inotropic drugs, SRT,
TEER

»Staff should have clear understanding of strengths and
limitations of different imaging modalities and clinical
Implications of findings ascertained by imaging. Results
should be communicated clearly with clinical team taking
care of the patient.



