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Hypertrophic 
Cardiomyopathy
Clinical Assessment and Things to Know

-Once you See This, You Canôt Unsee This -



ÅPresented in Jan 2024

ÅExertional.  NYHA Class 2.  Works at an active job.  CP started 
after gaining 25 pounds

ÅSmoker with HTN

ÅNormal appearance.  Mild aortic murmur.

ÅHis father died from CAD while in his late 60ôs.  No other Hx

ÅNo other risk factors.  CTCS score 0 four years ago

43 y.o. male with exertional Chest Pain & Palpitations

Case Presentation







ÅHad an echo prior to seeing me.  Normal report.   No LVH.  No 
Aortic stenosis or mitral regurgitation

ÅOriginally ordered by PCP for Exertional CP and Palpitations

ÅI placed him on a Beta Blocker (symptom he was most concerned 
with in the office with me was the palpitations.  Was only having 
CP with heavy exertion ð pushing cars, engine off, across the 
lot) and had him come back in six months

ÅETT Stress test ordered.  He went almost 12 minutes on treadmill 
(while on metoprolol) without chest pain.  No ECG or 
hemodynamic abnormalities (he also had no exertional 
arrhythmias, pre-syncope or syncope)

Case Presentation



ÅAt 6 Mo F/U (July 2024): Palps were better.  CP had worsened by 
this time to the point he made his 13 yo kid take CPR lessons

ÅAfter reading the new HCM guidelines é I went back and looked 
at the original echo.

Case Presentation



Redundant Leaflet CFD Aliasing in the LVOT

Original Echo

Had no reported late-peaking doppler velocities at rest



ÅI ordered another echo with valsalva

Case Presentation



Tech Measurements on the Original Echo

Repeat Study with different 
2D technique after 

continued symptoms



Echo example



ÅHe presented to the ER with chest discomfort.  Minimal 5th gen 
troponin elevation.  No ECG changes.

ÅHeart cath was performed showing normal coronaries

ÅIntraventricular hemodynamics as follows:

Case Presentation



The Brockenbough-Braunwald-Morrow Sign



What is Hypertrophic 
Cardiomyopathy (HCM) ?



Genetic disease of the Sarcomere



Why is this important ??

Å1 in 200 -to- 1 in 500 patients has this condition making 
this the most common congenital cardiac malady 
worldwide

ÅWe used to call this Moderate or Severe LVH with or 
without IHSS

ÅHCM + A-Fib = Anticoagulation (CHADS-VASC > 0)
ÅUnder-recognized cause of:

ÅChest Pain
ÅDiastolic Heart Failure Symptoms
ÅConduction block
ÅAV Block
ÅSyncope / Pre-syncope
ÅSudden Cardiac Death
Å25% have Autonomic Dysfunction



May 2024



What is it ?

Disease Definition

- a disease state in which morphologic 

expression is confined solely to the 

heart and characterized 

predominantly by LVH in the 

absence of another cardiac, 

systemic, or metabolic disease 

capable of producing the 

magnitude of hypertrophy evident  

in a given patient and for which a 

disease-causing sarcomere (or 

sarcomere-related) variant is identified 

or genetic etiology remains 

unresolved.

Clinical Definition

- LV Hypertrophy on Echo or MRI 

showing a maximal end-diastolic wall 

thickness of > 1.5 cm anywhere in 

the left ventricle , in the absence of 

another cause of hypertrophy in adults



Tech Measurements on the Original Echo

Repeat Study with different 
2D technique after 

continued symptoms

LVH is 1.30 to 1.49 cm 

HCM is > 1.5 cm 



Tech Measurements on the Original Echo

Repeat Study with different 
2D technique after 

continued symptoms

LVH is 1.30 to 1.49 cm 

HCM is > 1.5 cm 

Measured off-axis





Hypertrophic 
Cardiomyopathy (HCM)

Vs.

Hypertrophic 
OBSTRUCTIVE 

Cardiomyopathy (HOCM)



What is HCM ?   There are different kinds



DOPPLER

ñLate-
Peaking 
Doppler 
velocitiesò

What is HCM ?   A SARCOMERE disease



Video Mini-Lesson to Understand Outflow Tract Obstruction

Video Mini-Lesson to 
Understand Outflow 

Tract Obstruction

https://www.youtube.com/watch?v=7d1nTdH66rk


What is HCM ?   Ddx



Clinical Features in Patients With HCM Phenocopies 

(Mimics)

Typical

PresentationAge
Systemic Features PossibleEtiology Diagnostic Approach

Infants(0-12 mo)

andtoddlers

Dysmorphicfeatures,failure to

thrive, metabolic acidosis

¶ RASopathies

¶ Glycogen storage diseases, other 

metabolicor mitochondrialdiseases

¶ Infantof a motherwith diabetes

¶ Geneticist assessment

¶ Newbornmetabolic

screening

¶ Specific metabolic assays 

¶ Genetictesting

Early childhood

Delayed orabnormal

cognitive development,visual

or hearing impairment

¶ RASopathies

¶ Mitochondrialdiseases

¶ Biochemicalscreening 

¶ Genetictesting

Youth and

adolescence

Skeletalmuscleweaknessor 

movementdisorder

¶ Friedreichôsataxia

¶ Danondisease

¶ Mitochondrialdisease

¶ Biochemicalscreening

¶ Neuromuscularassessment

¶ Genetictesting

Adulthood
Movementdisorder,peripheral

neuropathy, renal dysfunction

¶ Anderson-Fabry disease

¶ Friedreichôs ataxia

¶ infiltrative disorders(eg,amyloidosis)

¶ Glycogen storage diseases

¶ Mitochondrialdisease

¶ Biochemicalscreening

¶ Neuromuscularassessment

¶ Genetictesting



When Should YOU Think About Hypertrophic 
Cardiomyopathy (HCM)?



ÅSports Physicals

ÅHarsh, Loud Systolic 
Murmur

ÅMurmur not explained by 
a normal Echo

ÅPersonal History of 
Syncope or Presyncope 
without a diagnosis

ÅFamily History of Sudden 
Cardiac Death

ÅAbnormal ECG with 
otherwise normal cardiac 
testing

ÅPacemakers at a young 
age

ÅLBBB (or other 
conduction defects) with 
no other explaination

ÅChest pain or SOB with 
otherwise normal cardiac 
testing

ÅTreatment resistant A-
Fib (and other 
arrhythmias)



Dynamic Murmur Exam

ÅFind the loudest place on the chest to hear the 
murmur in seated position on your exam table

ÅStand the patient up while listening to the loudest 
position

ÅContinue listening while they sit back down and 
listen for a dynamic change in murmur severity

ÅHOCM will be LOUDER with standing 

Ådecreased preload



ÅSports Physicals

ÅLook for dynamic murmur

ÅHarsh, Loud Systolic 
Murmur

ÅEsp in young pt, think HCM

ÅMurmur not explained by a 
normal Echo

ÅTRUST your SENSES. Think HCM

ÅPersonal History of 
Syncope or Presyncope 
without a diagnosis

ÅThink about HCM

ÅFamily History of Sudden 
Cardiac Death

ÅAbnormal ECG with 
otherwise normal cardiac 
testing

ÅThink about HCM

ÅPacemakers at a young 
age

ÅThink about HCM

ÅLBBB (or other conduction 
defects) with no other 
explaination

ÅThink about HCM

ÅChest pain or SOB with 
otherwise normal cardiac 
testing

ÅThink about HCM



Other Diagnostic Testing After Physical Exam

ÅEcho with VALSALVA (Mitral Regurgitation, other chamber 
enlargement, Right heart pressure estimation)

ÅAmbulatory ECG monitoring (high incidence of Ventricular 
arrhythmias and conduction disturbances)

Å Holter, Event Monitor

ÅCardiac MRI (definitive measurement, shows where the 
ventricular scar is)

ÅGenetic Testing invitae.com (click link)

https://www.invitae.com/us/providers/test-catalog


PCP Work -Up if you think itôs HCM

ÅGood Cardiac Family History: Three Generations

ÅPhysical Exam with Stand-To-Squat Murmur Evaluation

ÅAssessment of Overall Fitness

Å12-Lead ECG

ÅEcho (add Valsalva if ECG abnormal and dynamic murmur)



P/LP: Pathogenic -or-

Likely Pathogenic

Recommended Evaluation and Testing for HCM



For the Nerds é



35

Screening With ECG and Echo in Asymptomatic 

Family Members*

Ageof First -DegreeRelative Initiation of Screening RepeatECG, Echo

Pediatric

Children and adolescents fromgenotype-positive 

families, and families with early onset disease

At the time HCM is diagnosedin another family

member

Every1-2 y

All otherchildrenand adolescents At any time after HCM isdiagnosedin afamily 

member but no later thanpuberty

Every2-3 y

Adults

Adults At the time HCM is diagnosedin another family

member

Every3-5 y

*Includes all asymptomatic, phenotype-negative, first-degree relatives deemed to be at-

risk for developing HCM based on family history or genotype status and may sometimes 

include more distant relatives based on clinical judgment. Screening interval may be 

modified (eg, at onset of new symptoms or in families with a malignant clinical course or 

late-onset HCM). 

ECG indicates 

electrocardiogram; Echo, 

echocardiogram; and HCM, 

hypertrophic cardiomyopathy.

é And their families ???





Interactive Genetic Tool

https://www.jacc.org/guidelines/hcm/interactive?_ga=2.102800704.117557236.1713800646-1507838394.1711468544



Treatments

ÅObstructive (HOCM) patients

ÅSurgical Myectomy vs Alcohol Septal Ablation

ÅCamzyos

ÅNonobstructive HCM patients

ÅBeta-Blocker (metoprolol)

ÅNondihydropyridine CCB (diltiazem, verapamil)

ÅSudden Death Risk Assessment for ICD



Surgical Myectomy



Tufts Animation



Alcohol Septal Ablation





Mavacamten 
(CAMZYOS)



ÅFirst-in-Class Cardiac Myosin Inhibitor

ÅReversible Action

Å1/2-Life: 6-9 days

ÅNot safe in pregnancy

ÅElimination via urine 

CAMZYOS (Mavacamten)



Mechanism of Action

ÅHCM-causing mutations may lead to a gain-of-function effect, increasing the 
proportion of myosin heads in the active state and leading to adverse energetic, 
structural, and clinical consequences

ÅMavacamten binds to the myosin molecules and reduces their likelihood of being 
in the active state, thus attenuating hyper-contractility and its adverse metabolic 
effects



ÅNHYC Class 2-3 symptoms

ÅHOCM echo or cMR

ÅMean aortic gradient > 30 mmHg on 
appropriate med Tx

CAMZYOS (Mavacamten)



CYP2C19: PPIôs, SSRIôs, BZDôs, 
antifugals, Plavix

CYP3A4:  Amio, Dilt, Verapamil, E-
mycin, HIV meds









ÅAwesome patient experience

ÅUsually the patient feels normal again 
after one dose

ÅBeats mechanical intervention for sure

CAMZYOS (Mavacamten)



52

SCD Risk 

Assessment and 

Prevention



Who gets an ICD ?

(Risk Calculator)


